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THE INTERNATIONAL, INSTITUTE OF AGRICULTURE • 


Origin of the Institute and Summary of the International Treaty, 


The International Institute of Agriculture was established under the 
International Treaty of 7 June 1905, which was ratified by forty govern¬ 
ments. Sixteen other governments have since adhered to the Institute. 

It is a Government institution in which each country is represented 
by delegates. The Institute is composed of a General Assembly and a 
Permanent Committee. 

The Institute, always confining its attention to the Internationa) 
aspect of the various questions concerned, shall: 

(a) collect, study, and publish as promptly as possible, statistical 
technical or economic information concerning farming, vegetable and am- 
raal products, trade in agricultural produce, and the prices prevailing in 
the various ^markets; 

(b) communicate the above information as soon as possible to 
those interested; 

(c) indicate the wages paid for farm work; 

(d) record new diseases of plants which may appear in any part 
of the world, showing the regions infected, the progress oi the diseases, 
and, if possible, any effective remedies; 

(e) study questions concerning agricultural co-operation, insur* 
ante and credit from every point of view; collect and publish information 
which might pi ove of value in the various countries for the organization 
of agricultural co-operation, insurance and credit; 

{/) submit for the approval of the various governments, if necessary, 
measures for the protection of the common interests of farmers and for the 
improvement of their condition, utilizing for this purpose all available 
sources of information, such as resolutions passed by international or other 
agricultural congresses and societies, or by scientific and learned bodies, etc. 
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I. INDEX OF ORIGINAL ARTICLES 


Abella Arturo. - Dairying in Uru¬ 
guay, page 629. 

Bernese Antonio. - Entotnophagous 
Insects and their Practical Em¬ 
ployment in Agriculture, page 321. 

DANNFKLT H. J uhlin. - The Present 
State of Agriculture. in Sweden, 
page gar, 

DE Landgraf, Jean. - Fishing and 
Pish Culture in Hungary, page x8o . 
International Institute of Agri¬ 
culture. - The International Trade 
in Feeding Stuffs, page 467, 

UAWLER, J. - Historical Review of 
Canada's Timber Industry, page 

T22J. 

UKWrs, R. O. - The Forest Trees 
of Canada, page 1234. 


Malet. - Organisation of Agricul¬ 
tural Services in the French Zone 
of the Empire of Morocco, page 
T5<55- * ‘ 

Patan& Giovanni. - The Selection 
of Cereals in Italy, page 777. Se¬ 
lection and Hybridisation of Ameri¬ 
can Vines in Italy, page 1393 . 
Perold, A. I. - Viticulture in South 
Africa, page 1. 

PriEGO, J. M. - Olive-growing and 
Production in Spain, page 1727, 
Rossi Giacomo. - Industrial Retting 
of Textile Plants bj^ Microbiologi¬ 
cal Action, page 1067 . 

StuparT, R. W. and Mills, R. W. - 
Meteorology in Relation to Agri¬ 
culture in Canada, page 177, 




1L AGR(CULTURAL INTELLIGENCE 


A) INDEX OP SUBJECTS. 


Acidosis, 196. 

Adeniwn coeianeum, 45. 

Adhatodn vasica , 1082. 

Adulteration and Fraud; Method for 
Detecting the Admixture of Goat’s 
Milk to the Milk of Cows, 342. New 
Method of Detecting Adulteration 
in Tea, 1285, Wheat Offals and 
their Adulteration, J322. 

A esc Jry name no ame vicana , 4 93. 

Agave see Sisal. 

Agricultural Botany see Chemistry 
and Plant Physiology. 

Agricultural Education see Education. 

Agricultural Junprovemenls; Com¬ 
pensation Claims under the Agri¬ 
cultural Holdings (Scotland) Act 
M/oS, j. Agricultural improvements 
in the Roman Campagna, 3. Blue¬ 
berry Culture as a Means of Utiliz¬ 
ing Acid Soils, 271. The Value of 
Sucehtmmi sponhmeum in Bind¬ 
ing Moving Sands in v Sicily, 491. 
Agricultural Improvements in Swe¬ 
den, page (}2i. Reclaiming the Ever¬ 
glades of Florida, 1259. 

Agricultural Institutions: Viticul- 
tural Experiment Station, Oeuolo- 
gieal Institute, Cooperative Wi¬ 
neries in South Africa, page 23. 


The Bureau of Applied Botany at¬ 
tached to the Scientific Committee 
of the Russian Ministry of Agri¬ 
culture, 6 r3. The Agronomic Insti¬ 
tute of Santiago, 957, Blind Soldiers 
on the Land, J058. Agricultural 
Services in the French zone of the 
Empire of Morocco, page 1565. 

Agrosfemnw Gilhago , 968, nyi. 

Agrostis stolonifera , 398. 

Akhrot, 1082. 

Alang alang, 14S. 

Alcohol, see Distillery. 

Alfalfa see Lucerne. 

Alga r obilla, 498. 

Algeria : Studies on Bovine Piroplas- 
mosis, 75. Production of Manna by 
Olive Trees, 405. The Eucalyptus 
in Algeria, 87/), 

Almond: East Indian almonds, 65. 
Almond Growing and Trade n 
California, U. 8., 456. 

Aloes: Production in Italy, 757^ 

Alnpecums pmiefisis, 398. 

Alstroemeria Ligiu , 498. * 

Amurca, 445. 

Anacardium, 65. 

Analysis of Agricultural Products: 
The Localisation of Adds and Su¬ 
gars in Fleshy Fruits, 19. Camphor 
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and Camphor Oil from Malaya, 49. 
Analysis of Tea Grown in Russia, 
54. Raco’s Vine Hybrids in Cha- 
rente, France, 69. The Effect of 
Feeding on the Composition of 
Milk and Butler : linseed Cake and 
Hetnpseed Cake, 85. The Effect 
of the Density of a Wheat upon 
its Flour Yield, 106. Value of Lime 
Seed as a By-product of the Lime 
Industry, 107. The Chemical Com¬ 
position of Hungarian Honey, 113. 
A Soil Sampler for Soil Bacterio¬ 
logists, 343. Wheat Growing Com¬ 
petitions in the Roman Campagna, 
165, Chemical Composition of the 
Autumn Leaves of the Mulberry, 
176. Fruit of Anona Cherimolia 
Mill., 181. The Absorption of Am- 
moniacal Gas by Superphosphates 
and the Use as Fertilisers oi the 
Phosphates thus obtained, 272. 
Composition of Panicum Smigui- 
nale , 296. Method for Detecting 
the Admixture of Goat's Milk to 
the Milk of Cows, 342. The Micro¬ 
scopic Analysis of Meat and Fish 
Meals, 343. The Milling of Rice 
and Its Mechanical and Chemical 
Effect upon the Grain, 444. The 
Utilisation of the Residues of Oil 
Extraction f3*om Olives, 445. Com¬ 
position of the Tomato Fruit, 502, 

■ The Composition of Italian Wheats, 
509. The Tannin Contents of some 
Queensland Barks, 521. The Che¬ 
mical Compos idoii of Fern-root 
{Pier is aquilina ), 541. Chemical 

Composition of " Potassie Ash ”, 
623. Composition of Fallen Leaves 
of Forest Trees and Their Quanti¬ 
ties, 653. Percentage Composition 
of Micinratu ”, 680. Percentage 
Composition of “ Laben Raieb ”, 
680, The Viscosity of Beeswax 
and the Substances used for its 
Adulteration, 682. Composition 01 
Banana Stalks and Skins, 737. Re¬ 


sults ot Henna Analyses, 750. Per¬ 
centage Composition of the Ker¬ 
nels of the " Pili ” Nut*, 700. Per¬ 
centage Composition of the Brazi¬ 
lian Pitanga, 7C»j. The Determin¬ 
ation of the Iodine Index of Al¬ 
coholic Liquids, 790. Recud In¬ 
vestigations at the Impel ini Insti 
tute in London, in reference to 
Maximiliana Fruits, Tobacco, Cof¬ 
fee, Medicinal and Poisonous Plants, 
and Silk, 84 t. Chemical Composi¬ 
tion of the Fruit of Diospyios 
giniana, 872. The Composition of 
vSilage, 880. Percentage Compo¬ 
sition of the Food from the Emits 
of Phyielephas 88j. Idle Compo¬ 
sition of Birch Wood, 881. A 
Palm Fruit Used for Flaunt ring 
Brandy, 911. Chemical Composi¬ 
tion of some Species of Pas pa l nm, 
978. Chemical Composition of the 
Hay of Tricholaena rosea send Phi cum 
pratense, 979. Gum-yielding Plants 
of Brazil, 985. Chemical Composi¬ 
tion* of the 3 components of the 
Maize Grain, 1017. Composition 
of Cherry Ken 1 cl Cak<•, iu.uk Com¬ 
position of Bulgarian Cheese, 1024. 
The Chemical Composition of Plants 
as u Guide to the Fertility of the 
Soil, 1061. Chemical Composition 
of Alfalfa as Affected by Stage of 
Maturity, Mechanical Lovm,*s and 
Condition of Drying, 1070. Analysis 
of Cotton at the Chief Stages of 
its Development, 1079, Composi¬ 
tion of Naked Barley from Cyprus, 
1162. Composition of Fish Meal, 
t 301. 

Anany, 864. 

Anaplasma margh{ale, 75. 

Anatomy and Physiology of Live¬ 
stock : Acidosis in Oumivora and 
Herbivora, 396. On the Chemical 
Changes in the Intestinal Content 
from the Beginning of the Colon 
to the Rectum, 107, Experimental 
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Stu<lit*s of Castration: its Effects 
on Oxygen Exchange of the Tis¬ 
sues, 022. Osmotic Equilibrium 
between Blood and Milk in the 
Cow, ;6a See a ho Feeds and Feed¬ 
ing. 

Andiroba, 8<>j. 

Andvopogon Nonius, 3S2. 

Andropogon Sorgttm , see Sorgho, 

Augioos, 985. 

Aniim, 266. 

Anonu: Chemical CompOvSitiou of' 
the Fruits of Anona Cherimolia 
Mill., 183. Plant Breeding in Cuba, 
3 <F>. 

Ant has tenia senegalensis , 48. 

Antuiesma bunms, 760. 

A ntirrh imim, 3070. 

Anthoxanihum odor alum, 398. 

Anthrax in Swine, 80. 

Apiculture, see Bee Keeping.* 

Apples: Frost Protection for Fruit 
and Vegetables in the United 
States. 5. Apple Breeding in Idaho, 
30. Results obtained with Different 
Fruits by Cross-Pollination,61. Me¬ 
thods of Encouraging Cider Apples 
to Bear Every Year, 63. Value 
of Farm Products in the United 
States, T03. Apple Orchards in the 
North West of the United States, 

(78. Economics of Apple Orchard¬ 
ing in the Pacific Northwest, 224, 
Soils oi Massachusetts and Connec¬ 
ticut with Especial Reference to 
Apples and Peaches, 307. Dwarf 
Apples, 52b. Motor-Driven Apple 
Grading Machine of High Capacity, 
787. 

Apricots: pollination of Fruit-trees, 
oj. see also Fruit Growing. 

A rant.aria imbrlcata , 398. 

Arboriculture: Pollination of Fruit- 
trees, 27, Tree-Felling by Machin¬ 
ery, 330. Economic Desirability 
of Tree* Planting in Grasslands, 975. 
See Fruit Growing. 

AfctocM’pus odontHssma, 760, 


degas persicus, 318. 

Argentine Republic : Herd Books oi 
the Argentine Rural Society, 202. 
The International Trade in Feeding 
Stuffs, page 467. Regulations adopt¬ 
ed by the Argentine Rural So¬ 
ciety for Registering Milk Records 
of Dairy Cows, 667. Forage Plants 
in Argentina, Paspalmn spp. 978. 
The Dairy Industry in Argentina, 

I02T. 

Arrisourso, 266. 

Artichoke as a Forage Plant, 1078. 

Arusa, 1082. 

Aspergillus spp., 227, 

Asses, Spotted, 771. 

Astrocaryum vulgare, 864. 

AUalca Cohune , 1280. 

Australasia’s Wool Clip, 312. 

Australia: The Maize Producing In¬ 
dustry in Victoria, 33. Features 
of the Sheep Industries of theUnited 
StatevS, New Zealand, and Australia 
Compared, 204. The International 
Trade in Feeding Stuffs, page 467. 
Testing of Agricultural Seeds in 
South Australia, 397. Wheat-grow¬ 
ing on the Share-fanning System 
in the State of Victoria, Australia, 
907, Egg-laying Competition, 1000. 
Dairying on* the River Murray* 
Areas, 1196. 

Austria: Mammal Experiments in a 
Woodland Nursery, 186. Canadian 
Musk Rat (Fiber zibethicus ) In¬ 
jurious to Fish in Austria, 215. The 
International Trade in Feeding 
Stuffs, page 467, Increase of Yield 
of the Soil in the Alpine Regions 
of Salzburg, 793. Cereal Selection 
in Croatia, Austria Hungary, 1172, 

Automatic Watering of Dairy Cows, 
1009. 

A vena elatior , 398. 

Avicennia nitida, 266. 

Aviculture: Two Pheasant Crosses, 
424. See also Poultry, Eggs, 

Avocado: Seeds and Plants imported 
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into United States, 3S8. Plant Breed¬ 
ing in Cuba, 396. 

Azotobactev , see Bacteriology and Soil 
Organisms. 

Babesia cab aijj, 74. 

Babesiosis, 74. 

Baeaba, 864. 

Bacabao, 864. 

Bacillus ovisepticus , 77. 

Bacteriology and Soil Organisms: 
Soil Sampler for Soil Bacteriolo¬ 
gist, 143. Effect of Phosphates 
and Sulphates on Soil Bacteria, 144. 
Activity of Soil Protozoa, 269. Ex¬ 
periments i n Disi nfecting Marshland 
in Germany, 270. Experiments on 
the Growth of Azotobacler , 61 7. Re¬ 
lation of Carbon Bisulphide to 
vSoil Organisms and Plant Growth, 
728. Factors influencing the Survi¬ 
val of Dried Soil Micro-organisms ; 
Effect of Soil Solution, 730. New 
Russian Studies of Nitrogen-fixing 
Bacteria, 731. Researches in Agri¬ 
cultural Bacteriology carried out in 
Denmark during the Period 1904- 
1914, 843. Experiments on Hiimo- 
gen or Bacterised Peat., 846, Meth¬ 
od of Sterilisation and Chloro¬ 
forming of the Soil in the Study of 
the Properties of Tcliernoziom, 960. 
Lucerne Inoculation Experiment, 
Hawkesbury Agricultural College 
(New South Wales) 1912-16, 1064. 
A Study of the Problem of Forage 
Production in Uruguay, dealing 
with the use of Artificial Inoculation 
in the Lucerne Fields, 1180. In¬ 
vestigations on the Microorganisms 
of Peat Soils, Waste and Cultiva¬ 
ted, 1258. 

Bactris major, 864. 

Bakbar, the Indian Rice Beer Fer¬ 
ment, 227. 

Balordone addominale, 74, 

Bamboo; Cultivation of the Bamboo 
as a Profitable Commercial Enter¬ 


prise, 439. Colonial PlantJ Capahl c 
of Acclimatisation in Sicily, 109. 

Bananas: Potash in Banana Stalks 
and Sltins, 737. Banana Growing 
in New South Wales, 1186. 

Baniti, 760. 

B a phi ii nitida , 2. 

Barley : Value of Farm Products in 
the United States and their Prices 
at the Farm in 1914, 103. Yields in 
Italy, 267. Comparative Tests of 4 

’ Varieties of Barley at t'orestorp, 
Sweden, 746. Action of Amnioniacal 
Salts on the Growth of Barley, 
970 Naked Barley from Cyprus, 
] 162. 

Barium in Tobacco and otla r Plants, 
1171. 

Baths, arsenical, 313. 

Bawchi, 147. 

Baylahudli, 498. 

Bean; Inheritance of Habit in the 
Common Bean, 29. Value of Farm 
Products in the United States and 
their Prices at the Kami in 1914, 
103. Inheritance of Length of 
Pod in Certain Crosses, 30 j. Dos*, 
truction of the Bean Germ, 972. 
Edible Beaus from Bunnah, 11(9, 

Beekeeping: Investigation into the 
Returns of Swiss Bee keeping in 
1914, lop Outdoor Wintenng of 
Bees, 2io. The Viscosity of Beeswax 
and the Substances used lor Its 
Adulteration 082. Cold as the Cause 
of, the Death of Bees in a Colony 
Wintering under good Conditions, 
782. Encouragement of the Breed¬ 
ing of Small Livestock and Bee 
keeping by the Prussian State Rail¬ 
way Administration, 991. The M I 
deal" Crespi-Balhi Hive, 1200. 

Beets: Agricultural Desiccating In¬ 
stallations, 219. Production of Beet 
Residues, page 486. Studies of the 
Formation and Transbeaf ion of 
Carbohydrates in Plants, 505. Ex 
pertinents on the Germinal ,i< •« Capa 
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city of Beet Seeds, 858, See also 
Sugar Beets. 

Belgium : The International Trade in 
Feeding Stuffs, page 467. 

Belloto, 498. 

Bengal Bean, 492. 

Berro 198. 

Berseem, see' Clover. 

Bertholletia nob His, 864. 

Betel, 387. 

Bibliography, The International Trade 
in Feeding Stuffs, page 500 

Bignay, 760. 

Bilhavzia Laemalabia, 4. 

Blood: Content o£ Digestible Ele¬ 
ments in Blood Meal, 881 

Boklo, 498. 

Bombax Munguba , 864, 

Bombns an efficient Cross-pollinator of 
red (dover, 1, 6r. 

Bones : Bone meal, 88 i. 

Boron, The 111 Menoe on Plant Growth, 
854. 

Botany, Agricultural: New Observa¬ 
tions on the Concretions in the Pulp 
of Pears, 275. Seeds and Plants j[m- 
])or 1 ed into United States, 388. Ha¬ 
bitual Presence of a Microorganism 
in the Roots of Crucifers, 389. VaVi- 
ations in Mineral Composition pf 
Sap, heaves and Steins of the WiJjd 
Crape Vine and the Maple Trot, 
390. The Effect of Healing Seeds 
upon the Developmental the Plant; 
Experiments much' in Russia with 
Wheat, 391. Hourly Transpiration 
on Clear I )£iys as Determined 
by Cyclic Environmental Factors, 
392. Carbohydrate Transformation 
‘in Swe^t Potatoes, 393. The Bureau 
of Applied Botany attached to 
the Scientific Committee of the 
Russian Ministry of agriculture and 
its first 20 Years of Work, 6143. In¬ 
fluence of Hydrogen Peroxide on 
Germination, 627. Growth of the 
Root System of Medicago saliva, 
847, The Taxonomic Value and 


Structure of the Peach Glands, 838. 
The Root Nodules of £ earn thus 
amencana and of Cycadaceae , 849. 
Successful Treatment with Insecti¬ 
cides oi Plants in Flower, 963. The 
Application of Botanical ,Science 
to Agriculture 1065. Comparative 
Study of the Root Systems and 
Deaf Areas of Corn and the Sor¬ 
ghums, C170. The Flora of the Bel¬ 
gian Coast, 1266. 

Brazil; The Cultivation of Yams, 39, 
The Possible Utilisation of a Wild 
Species of Anacavdium, 65. Decree 
Regulating Butter Manufacture and 
Trade, 565. Fourcroya gigantea , 
Brazil, 642. The Brazilian Pitanga 
an excellent Fruit Tree, 761. Wild 
Oil Plants of Para, 864, Gum-yield- 
iug Plants, 9^5. 

Brazilian Pitanga, 7O1. 

Brea vegetal, 498. 

Bread making : Food Value of Differ¬ 
ent Types of Bread, 338. Natural 
Wheat Bread, 679. 

Breacl Nut t ree, 3 88. 

Breeding of Dive Stock: Investiga¬ 
tions into the Returns of Swiss 
Agriculture, 101. Average for the 
United States, of Prices paid to 
Producers of Dive Stock, 103. Ob¬ 
servations on the Skulls of Hybrids 
between Wild and Domestic Hors¬ 
es and Cattle, 200. Researches on 
the Transmission of Epilepsy, 201. 
Herd Books of the Argentine Ru¬ 
ral Society,* 202. Control of Sex, 
320, The Inheritance of Coat Colours 
in Horses, 321. The Heredity of 
Sex, 418. Cattle Breeding in India, 
488. Experiments with Dogs in Con¬ 
nection with the Mendelian Daws 
of Heredity, 883. The Detection 
of the Prepotency of Sires, 989. 
A Sex-limited Colour in Ayrshire 
Cattle, 990, Encouragement of 
Breeding by the Prussian State Rail¬ 
way Administration, 991. The A dap- 



tation of Different .Breeds to the 
Dive Stqck Industry, in the United 
States, 992. Agriculture in Switzer¬ 
land, 1158. Mendelism of Short Bars 
in Sheep, 1197. 

Break, 48. 

Brewing: Residues of Brewing, page 
494 

Bvomus arvensis D-, B. mollis , B. spp. 

* 295. 398. 

Building, Farm: Pits for Winter Gar¬ 
dening, 98. Small Circular Reser¬ 
voirs in Reinforced Cenlent, 433. Ef¬ 
fect of Temperature on the Strength 
of Concrete, 434. Hydraulic Fill 
Method Used to Throw a Tem¬ 
porary Dam across a Wide Stream, 
676. A Dry Pleat Sterilizer, 677. In¬ 
verted Siphons Replace Bridges 
where Canals Cros^ Roads, 791. 
Small Irrigation Canals Dined with 
Concrete to Prevent Seepage Water 
Doss, 792. New Method of Fire¬ 
proofing Wood, 902. Fencing Poles 
with Rot-proof Feet, 903. Device 
for Protecting Sucking-Pigs, 904. 
Portable Building, 1211. Method 
of Housing Stock in Pens without 
Divisions in Use in Ohio, U. S. A., 
1311. See ‘also Drainage, Hydrau¬ 
lics. 

Bulgaria: The International 'trade 
in Feeding Stulls, page 467. 

Bullet tree, 266. 

Bulea f rondo sa , 10S2. 

Butter: Value of Forth Products in 
the United States and their Prices 
at the Farm in 19T4, 103. Decree 
Regulating Butter Manufacture and 
Trade in Brazil, 565. 

Cabbages, 103. 

Cacao : Production of Cacao, Diberia, 
2. Manuring of Cacao at Peradeniya, 
Ceylon, 55. The Field and Forest 
Resources of British Guiana, 266. 
Theobroma spp,, 864, In Portu¬ 
guese Guinea, 956. 


Cajcmus tndietis, 493, 973. 

Cajueiro, 65. 

Cake : Gossypol in Cotton Seed Meal, 
82. Sesame Cake as a Feed for Milch 
Cows, 84. Dinseed Cake and Hemp- 
seed Cake, 85. The International 
Trade *in Feeding Stulls, page 46?. 
Cotton cake and Palm Kernel Cake, 
1097. , 

Calaba, 1157. 

Calcium Hypochlorite as a Seed Slcri- 
liser, 162. 

Calliphora occaniac, 1295. 

Camel: Deraiophoronema cameli a 
New Species of Filaria, from Dung 
of, 1087. 

Camphor and Camphor Oil from Ma¬ 
laya, 49. - 

Camwood, 2. 

Canada: Meteorology in Relation to 
Agriculture, page 277. Production 
and Commerce of Forage Plant 
Seeds, 163. Co-operative Poultry 
Marketing in Saskatchewan, 347 
The International Trade in Feed¬ 
ing Stuffs, page 467, Grain Screen¬ 
ing and Results of Feeding Experi¬ 
ments, 770. Historical Review of 
Canada’s Timber Industry, page 
i22j. The Forest Trees of Canada, 
page 2244. The Horse-Breeding 
Industry in Saskatchewan, 1 207. 

Canarium sp,, 49. 

Canavalia ensijomm, top 

Caiicol, 498. 

Canned Fruits Industry in Califor¬ 
nia, 230. 

Canutillo, 498. 

Cam pa guiancmis and C. pmmm, 
266, 864. 

Carieillo, 498. 

Carrots : Comparati ve Kx| >erin lei its 
on the Growth of some Varieties 
of Carrot at the Scientific Agri¬ 
cultural Station of Plshult, Swe¬ 
den, 984. 

Carlhamm Hnclorim t 1082. 

Caryocar tormmtosum , 266, 
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Cassia accidcntulis and Cassia spp., 
147, 148. 

Castor oil tree* in Italy, 757. 

Catmon, 700 

Cattle: Studies on Bovine Piroplas- 
mosis in Algeria, 75. A Disease in 
Cows Due to the'“Flesh Fly”, 
Sarcophaga magnified, 76. Experi¬ 
ments in Feeding Milch Cows with 
Potatoes from Silo, 83. Sesame Cake 
as a Feed for Milk Cows, 84. The 
I Effect of Feeding oil the Composi¬ 
tion ‘ of ili Ik an 1 1 Butter ; Li liseed 
•Cake and Hempseed Cake, 85. Ex- 
periincuts on Feeding Cows and 
Calves with Andvopogon Sorghum, 
80. Value of Farm Products in the 
United States and their Prices at 
the Farm in 1914, 103. Observations 
011 the Skulls of Hybrids, between 
Wild and Domestic Cattle, 200. 
.Dairy Breed Statistics in the Uni¬ 
ted States, 203 Cow Testing ami its 
Advantages, 322. The Value of Bar¬ 
ley for Cows Fed Alfalfa, 323. A 
New Type of Cattle Cor Alaska, 4 19. 
Dairying in Uruguay, page 620. 
Raising the Dairy Calf, 534. Effect 
of Small Quantities of Phosphates 
Fed to Cows on the Quantity and 
Quality of the Milk Produced, 535. 
Variations in Interval Between 
the Two Milking-Times and their 
Influence on the Quantity ami Qua¬ 
lity of J\Jilk, 33b. Maize Silage and 
Alfalfa, Hay for Beef Production, 
537. fn Morocco, 609. Requirements 
lot* Advanced Registry of Cattle 
Breeds in the United States, 666. 
Regulations adopted by the Ar¬ 
gentine Rural Society for Register- 
i ng Milk Records of Dairy Cows, 667. 
Osmotic Equilibrium-between Blood 
and Milk in the Cow, >69. The 
Miianda Breed of Cattle (Braganza, 

t Portugal), 772, Feeding Cows with 
the Subcutaneous Matter of Skins 
intended for Tanning, 773. Skim 


Milk with an Addition of Sweet¬ 
ened Flour for Rearing Sucking Cal¬ 
ves, 774. Experiments to ascertain 
whether the Ability to produce Milk 
Fat is transmitted by the Dam 
or the Sire, 775. List of Champion 
Cows of the 5 Principal Dairy 
Breeds of the United States in 1915. 
776. The Guernsey Breed of Cattle 
in Italy, 777. Relation between 
the Quantity of Milk Formed and 
that obtained in Milking, S84. Ef¬ 
fect of Water in the Ration on the 
Composition of Milk, 8*85. The* Value 
of Maize Silage, Fed in Big Ra¬ 
tions, in the Feeding Economy of 
Cattle, 886. Scale of Points adopted 
by the “ American Jersey Cattle 
Club”, 887 Progress of Guernsey 
Cattle iti the United States accord¬ 
ing to Particulars of the ” American* 
Guernsey Cattle Club ”, 888. A Sex- 
limited Colour in Ayrshire Cattle, 
990. Cattle in the United States, 
992. Statistical Data as to increased 
Weight and Food Consumption 
of the Jersey and Holstein-Frisian 
Breeds from Birth to first Calving, 
994. Progress of the Holstein Breed 
in the United States, 995. The Por¬ 
tuguese Cattle Breeds Barrosa and 
Maronesa, 996. Origin of the Bra¬ 
zilian Breed of Cattle " Caraeu *\ 

1093. 'f'he Ration and Age of First 
Calving as Factors Influencing the 
Growth and Dairy Qualities of Cows, 

1094. The Cost of Food in the Pro¬ 
duction of Milk, 1095. Feeding 
Trials of Dairy Cows in Denmark, 
1096, Comparative Experiments on 
the Feeding of Cows with Cotton 
•Cake and Palm Kernel Cake, 1097. 
Studies on the Hygienic Production 
of Milk: Importance and Control 
of the Microflora of the Udder in 
the Selection of Dairy Cows, X09S.* 
The Dairy Side of the Ayrshire, 
1100. Farm Management Practice 



of Chester County, Pa , U. S..A.,- 
j 114. Score for Holstein-Fricsian 
Bulls and Cows adopted by the 
Holstein- Friesian Associated 1 o£ 
America, 1193. Score Card for Sim- 
meutlial Cattle, 1194. 1 Establish¬ 

ment of a Herd-Book for the Carueu 
Breed of Brazil, L195. Dairying on 
the River Murray Areas, 1 r 90. Ges¬ 
tation and Sterility in Cows, 1298. 
The Advantages of Winter Calving, 
T 299 - 

Caucha, 498. 

Cayenne cherry, 7 OJ. 

Ceanothus amcncanus, 849. 

Cedar, White, 266. 

Cedar, Red, zb 6. 

Ceibit peniandrtt, 8 (> {, 

Cendrela Too mm , 1082. 

Centsosema PIumieH, 148. 

Cenlrosema pitbesccns, 493. 

Cereal crops.: “ Ibum " and/' Fundi ", 
two Cereals of Upper Guinea, 37. 
Comparative Yields of Cereals in 
Italy; 267. Plants Indigenous to 
Chile which are Cultivated, Capable 
of Cultivation, or Useful, 498. The 
Selection of Cereals in Italy, page 
777, In Morocco, 609. Grain Screen¬ 
ings and Results of Feeding Ex¬ 
periments in Canada, 770. Cost of 
Production of the Principal Cereals 
in European Russia, 906. Cereals 
Crops in Portuguese Guinea, 956. 
A new Method of Determining the 
Impurity of Cereal Grains, 968. The 
Agricultural Resources of Indo¬ 
china, 1157. Cereal Selection in 
Croatia, Austr ia-Hungary, 1x72. 

See also Barley; Maize, Oats, 
Wheat, etc. 

Chachacoma, 498. - 

Chaff-Cutter with Curve Blade and 
Plate for Packing the Straw, 429, 

Chalois calliphorae, 1295. 

Chamaecrista dipkylla , 493, 

Chamaecyparis obtusa, 656. 

Chamaerops fmmilis, 609. 


Cheese; Apparatus for tile Cheese 
Cubing Room, .{m* 'rile Chmtno- 
genic Mioio-organ isms oj Cheese 
and their Presence in tile Italian 
“ Robhiola ” 133. Importation oi 

the Principal Dairy Products in 
1911. Uruguay, pngr 119, The 
Cheese Industry in Portugal, n»u, 
The Measures to be adopted for 
Preventing Unfair Competition in 
the Cheese Trade, 801. Manufacture 
and Composition of |Bulgarian 
Cheese, 1024. The Supply^of Bennet 
for Cheese Making in Italy, 1 220. 

Chce tree, 388. 

Chemistry and Plant Physiology ; 
Occurrence of Haenmtoid Com¬ 
pounds of Iron in Plants, 18. 
Localisation of Acids andSugaisin 
Fleshy Fruits, 19. Tyrosinase of the 
Potato and vSngar Beet, 20. Chemi- 
,cal Composition of the Kernels of 
the Cherry-Laurel, 21. Recent Re¬ 
searches on the Chemical and I listo- 
logical Characters of Radishes Cul¬ 
tivated in the Presence of Sugars, 
22. Index of Foliar Transpiring Po¬ 
wer as an Indicator of lVimaneut 
Wilting in Plants, 23. Protecting 
Pollinated Blossoms, 2|. Illustra¬ 
tion of Inbreeding, 23. Intiueiuv of 
Pollination on the Pi eduction of 
Red Clover Seed, 20. Experiments 
on the Pollination of Fruit Trees, 
27. Pollination of* Fruit. Trees *. 
Observations and Experiments Pom 
j001 to 1912, hi. Contribution to 
the Physiology and Teehnujitc oi 
the Forcing of Woody Plants, 02. 
A Relative Score Method oi Record¬ 
ing Comparisons of Plant condition 
and other Unmeasured Characters, 
139. New Method Adopted in Russia 
for Studying the Root System of 
Cultivated Plants, 151, Vitality 
of Seeds Passed by Cattle, 152. Case 
of Albinism Due to Cold and Oc¬ 
curring in the Leaves of Uruguay 
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Oats, 153. The Question of the Toxi¬ 
city of Distilled Water, 154. Water 
as a Factor of Production in Legu- 
miitosae, 155. Contributions to the 
Physiology of Stomata in Sacchar- 
uni officinarum Observations on 
Transpiration in Sugarcane, 156^ 
The Influence of Temperature 011 
Respiration in Fruit, 157. Some 
Effects of Ethylene on the Metabo¬ 
lism of Plants, 158. Ash Composi¬ 
tion of Upland Rice at Various Sta¬ 
ges of Growth, 276. Method of 
Prophesying the Life Duration of 
Seeds, 277. Effect of Green Manures 
on the Germination of Various * 
Seeds, 278. Exchange of Ions be¬ 
tween the Roots of Lupin us a lb us 
and Culture Solutions Containing 
one Nutrient Salt, 279 Three-Salt 
Nutrient Solution for Plants, 280 
Secretion, by the Roots, of Sub¬ 
stances Toxic to the Plant, 281. Res¬ 
piration Experiments with Sweet 
Potatoes, 282 Relation of Root 
Growth and Development to the 
Temperature and Aeration of the 
Soil, 283. Study of the Relation of 
transpiration to the Size and Num¬ 
ber of Stomata, 284. Translocation 
of Mineral Constituents of Seeds 
and Tubers of Certain Plants during 
Growth, 285, The Inoculation of the 
Chief beguminosae with Six Differ¬ 
ent Species of Jtfodule-fonhing 
Baoteri/iin Kentucky, P. S. A., 50r # 
The Presence of Copper in Tomatoes 
and Tomato Preserves, 502, The 
Part Played by Mineral Elements 
in Plant Life, 503. The Action 
Superphosphates on the Root Sys* 
tem of Plants, 504. Studies of the 
Formation and Translocation of 
Carbohydrates in Hants, 505, Man¬ 
ganese in Wheat, 625. Investiga¬ 
tions into Vegetable Oils : Results 
and Problems, 626. Influence of 
Hydrogen Peroxyde on Germina¬ 


tion, (>27. Fluorine in the Vegetable 
Kingdom, 628. Changes in the Spe¬ 
cific Gravity and in the Starch and 
Dry Matter Content of Potatoes 
doing Storage, 743. Rapid Action 
of Saline Solutions on Living Plants: 
Reversible Displacement of a Part 
of the Basic Substances contained 
in the Plant, 744. The Relations 
between the Presence of Magne¬ 
sium iu Leaves and the Function 
of Assimilation, 745. The Enzymes 
Zymase and Carboxylase in the Stor¬ 
age Organs of the Potato aUd. Sugar 
Beet, 850. Investigations into the 
Part played by the Amylase in Po¬ 
tato Tubers, 851. Amount of Humic 
Substance in Decomposing Leaves, 
852. O11 the Nutrition of Green 
Plants by means of Organic Sub¬ 
stances, 853. The Influence of Boron 
on Plant Growth, 854. The Influence 
of Strontium Salts on Wheat, 855. 
Experiments in connection with the 
Assimilation of Potassium and So¬ 
dium Ions by the Sugar Beet, 856. 
Osmotic Pressure of Soil Moisture 
and Glassiness of the Grain of Bie- 
lotourka Wheat, 964. Senile Chan¬ 
ges in the Leaves of Vitis vnlpina 
and certain other Hants, 956. A 
Biochemical Study of Nitrogen in 
Certain Legumes, 1066. The effect 
of heavy Dressings of Mineral Salts 
on the Development and Structure 
of Plants, 1067. Nitrogen Require¬ 
ments of the Olive Tree, 1068, Ba¬ 
rium in Tobacco and Other Hants, 
1171. The Optimum Temperature 
of a Diastase is Independent of the 
Concentration of Substrate and 
Enzyme,* 1268. On the Reduction 
of Nitrate by Plants with Evolu¬ 
tion of Oxygen, 1269, The Assimi¬ 
lation of Iron by Plants, 1270. In¬ 
fluence of Calcium and Magnesium’ 
Coumponds on Plant Growth ,*271* 
Cheno podium qtdnoa, 59. 



Chequen, 498. 

Cherry laurel, 2 1. 

Cheri*3 T -tree: Frost Protection for 
Fruit and Vegetables in the United 
States, 5. Pollination of Fruit Trees 
6r. In United States, 308. 

Chiclia, 49 <8. 

Chicory, 395. * 

Chile: The International Trade in 
Feeding Stuffs, page 467. Plants 
Indigenous to Chile which are Cul¬ 
tivated, Capable of Cultivation or 
Useful, 498. Agricultural Education 
in Cl#le. The Agronomic Insti¬ 
tute of vSantiago, 957. 

China : Hats Made of Chinese Palm 

I*ehf, 799* 

Chinese Hawthorn, 388 

Clitoris Gay ana, 199. 

Ciambo, 864. 

Ciders : Methods of Encouraging Ci¬ 
der Apples to Bear Every Year, 
63. Methods of Detecting tlie Ad¬ 
mixture of Cider to Wine, 1 o 16,* The 
Use of Cider Apples and Cane Sugar 
in a Beet Sugar Distillery, it 17. 
On the Composition of Cider Bran¬ 
dies, t 3 20. 

Cinnamonmm Camphora , 49. 

Citronella Oil as a Preventive of Mos¬ 
quito Biles, 382, U°tes on the Ex¬ 
traction of Citronella Oil, 1287. 

Citrus Fruits: Intensive Cultivation 
of Pineapples with Citrus in Queens¬ 
land, 30.|. Plant Breeding in Cuba, 
396. See also Dime aud Orange, 

Cladonia Jiang if erina , 881. 

Climate in South Africa, page x. In 
the Central Provinces, India, 147, 

Clitovia cajanifolia, r.|8. 

Clostridium Fasten vkmmn , 731, 

Clover: Red Clover Seed Production, 

" Pollination Studies, 41:. Cultural 
Experiments Conducted in Den¬ 
mark with Different Mixtures of 
the Seed of Forage Plants, 168, Cul¬ 
tural Experiments in Germany with 
Trifolium pmtense from r8 Differ¬ 


ent localities, 109 Comparative' 
Researches on the Dimensions of 
the Seeds of C 1 < >ver am l Dot i< U t, 200. 
Seeds and Plants imported into 
United States, 388. 

Coehayuyo, 198. 

Coconut ’ Development ol AgiicuF 
turaf and Forest Resources of Li¬ 
beria, 2. A promising Coconut 
clearing in Malaya, 40 p Cocos spp, 
864. 

Coffea caneplnmt, 33. 

Coffee: Air-leering of the Coffee 
Plant, 53. In British Guiana, dm. 
In India, 488. Coffee-tree Grafting 
in Java, 649. Uganda coffee, 8^1 
Growing in Portuguese Guinea, 050* 
Coffee in Java, 1284. 

Cokerite, 841* 

Cold Storage; Carload Freight and 
Refrigeration of Cantaloupe, 230. 
Conditions under which the Cold 
Storage Industry will Render the 
greatest Services to the Vine Grow¬ 
ing Industry in Tunisia, 1015. 

Colihue, 49S. 

Colocasia, 39b. 

Columbia: Chena podium (jinnoa in 
Columbia, 59. legislative measutvs 
adopted by the Republic for Agri 
cultural ami livestock Develop, 
nienl, 60 8. Creation of a School of 
Silkworm Rearing in tin* Republic, 
721. Reorganisation of Agricultural 
Education, 038, 

Commelhia communis, it 7 p 

Conchitapeluda, 493. 

Coiiopharyngia c logons, ,j8. 

Copa, 498. 

Co pal fern spp., zhu, 8O4, 

Copper: The Presence of Copper in 
Tomatoes ami* Tomato. Preserves, 
502. 

Copra : The International Trade, page 
482. Queensland-grown Copra, Opp 

Coregomisi>\y\)., 93, 

Cork tree : In Morocco, 609, 

Cotton: Brazilian Cottons, 43. Value 



of Kami Products in the United 
States and their Prices at the Farm 
in 1914, 103. American Cotton in 
the Punjab, 171. Growing in Bri¬ 
tish Guiana, 266. Custom Ginning 
as a Factor in Cotton Seed Dete¬ 
rioration, 297. Production of Cot¬ 
tonseed Cakes and Meal in the Unit¬ 
ed States, [ page 475. Seeds and 
Plants imported into United States, 
388. The Cultivation of Cotton in 
Greece, 401. Cotton Hybridisation 
at the Botanic Gardens, British 
Guiana, 402. Steps Taken to Pre¬ 
serve Kokia Rockl, a Wild Relative 
of the Cultivated Cotton Plant in 
Hawaii, 403. Growing in India, 488. 
Gassy pimn Petalii 11. sp. and G 
beuadirense n. sp. New Varieties 
of Indigenous Cotton in Italian 
Somali land, 51b. Arborescent Cot¬ 
ton Plants, 5 r7. The Introduction 
of the Cultivation of "Egyptian 
Cotton into the South West of the 
United States, 518. Growing in Mo¬ 
rocco, 609. The Cotton Plant in 
the Russian Empire, 641. Machine 
for Gathering Cotton Fruits wi¬ 
thout Injury to the Plant, 899. Ex¬ 
periments in connection with Spinn¬ 
ing Cotton after Kiihiigation with 
Hydrocyanic Acid, 912. Analysis 
of Cotton at the Chief Stages of 
its Development, 1079, Disadvant¬ 
age of Selling Cotton in the Seed. 
1122. 

Cover crops see Manure Green. 

Cow-j>ea, see Vi grid Catjang* 

Cows, see Cattle. 

Crab oil, 266. 

Oral wood, 266, 

Crataegus pinna Hfida, 388. 

Crotalavia , spp., 147, 148, 387. 

Crypiomevia japonica , 656. 

Cuba: Plant Breeding, 396* The Or¬ 
ganization of the Cuban Agricul¬ 
tural Experiment Station, 722. 

Cudrania tricuspidata, 388. 


Culen, 498. 

Cumaru, 804. 

Cunao, 1 157. 

Cuprassu, 864. 

Curcuma longer, 10*82. 

Cyamopsis p so rain ides, 387. 

Cyanamide, see Manure Nitrogenous 
and Manures. 

Cymbopefalum penditlijlontm , 388. 

Cymbopogon Nardus var. vellidus , 
1162. 

Cynosunim cristatus , 398. 

Cysticercus ccllnlosae , 314. 

Cytisus as Forage, 983. , 

Cytisus spinescens, 640. 

Dacroydks HKXANDRA, 48. 

Daciylis glome rata, 398. 

Daincha, 147. 

Dairying: Experiments in Feeding 
Milch Cows with Potatoes from Silo, 
83. Sesame Cake as a Feed for Milch 
Cows, 84. The Effect of Feeding on 
the Composition of Milk and But¬ 
ter, 85. One-Crop Farming Versus 
Dairying in Wisconsin, too. In¬ 
vestigations into the Returns of 
Swiss Agriculture during the Year 
1913-1914, 10*. Rational Prepara¬ 
tion of Rennet from the Stomach 
of the Calf, Sheep and Goat, 233. 
Cow Testing and its Acl vantages ,322. 
The Value of Barley for Cows fed 
Alfalfa, 323. Relation of Invest¬ 
ment to Farm Profits in the Daily 
Farms of Wisconsin, 335. The Cost 
of Milk Production • in the Coun¬ 
ties of Rent and Surrey, 337. The 
Practical Balance for a Successful 
Dairy 'Farm in the United States, 
441. Profits and Toss in the Dairy 
Business of Chemung County, New 
York, United States, 442. Pasteuri¬ 
zation of Milk in Modern Practice, 
449. Dairying in Uruguay, page 629. 
Variations in Interval Between the 
two Milking-times and their In¬ 
fluence on the Quantity and Quality 
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of Milk, 536. Tests on Milking Ewes 
in Hungary for Yield of Milk, 539. 
Requirements for Advanced Regis¬ 
try of Cattle Breeds in tile United 
States, 666. Regulations adopted 
by the Argentine Rural Society 
for Registering Milk Records of 
Dairy Cows, 007. Chemical Com¬ 
parison between two Fermented 
Milk Products : the “ Labon raieb " 
of Egypt and tile “ Mieiurutu 
of Sardinia, 6S0. Experiments to 
ascertain whether the Ability to 
produce Milk Fat is transmitted 
by the Dam or the Sire, 773. Re¬ 
lation between the Quantity of 
Milk formed and that obtained in 
Milking, 884 Effect of Water 311 the 
Ration on the Composition of Milk, 
885, Milk Can Emptying Machine, 
900. Cost of Milk Production in the 
Country of J efferson State of New 
York, United States of America, 
909. Monograph 011 a Small Dairy 
Farm in Illinois, 910. Factors Af¬ 
fecting the Fat Content of Whole 
and Skim Milk, 913. Metallic Taste 
in Dairy Industry Products, 914. 
Control of the Salk of Skim Milk, 
920. Automatic Watering of Dairy 
Cows, 1009, The Dairy Industry 
of Argentina and Plans for its 
Future Development, roii. In¬ 
fluence of Mechanical Milking with 
the (f Omega ’ ’ Milker on the Bac¬ 
teriological Composition of Milk, 
J022. Feeding Trials of Dairy Cows 
in Denmark, 1096, Studies on the 
Hygienic Production of Milk, 1098. 
The East Anglian Milk Recording 
Society, 1099, Simple Steam Steri¬ 
lizer for Farm Dairy Utensils, m3. 
Dairying on the River Murray 
Areas, 1196. New Dairy Industry 
legislation in. New South Wales, 
Australia, 1218. See also : Milk, 
Butter, Cheese, etc. 

Dalli: 266. 


Dabnla extensa , 45 

Dapog, Method of Sowing and Trans¬ 
planting Rice, 740. 

Dale Palm: Botanical Characters of 
the Leaves of the Date Palm Used 
'in Distinguishing Varieties. 00. 
Seeds and Plants imported into 
United Stales, pSS, In Mmocen, 
(xx). The Date Palms of Egypt mid 
the Sudan, 873. **# 

Dead Borneo, pS. 

Denmark : Cultural Experiments Con¬ 
ducted in Denmark with Different 
‘ Mixtures of the Seeds of Forage 
Plants, x(?8. Experiments Made in 
Denmark on the Seed Time of Su¬ 
gar Beets, 299. The International 
Trade in Feeding Stuffs, page 767. 
Feeding Trials of Dairy Cows, 1 < mb. 
Statistical Researches on the Chief 
Factors Which ‘Influence Farm 
Profit, 1215. 

Deraiophoronema caimii, a Now Spe¬ 
cies of Fliana from the Camel's 
Lung, 1087. 

De met to cent or panunpevtu s nut vg in* < * 
His, 187. 

Desmodium, 148, 493. 

Development of Agriculture in Differ¬ 
ent Countries: Field and Forest 
Resources of British < hi i an a, ,200. 
Agriculture in Brittany (France), 
1057. Agriculture in India, pSS, 
The Agricultural Resourcesofindu< 
China, 1157. Agricultural Develop¬ 
ment in the Roman Cainpagtm, 
Italy, 3. Development of Agricul¬ 
tural iflid Forest Resources qf Li¬ 
beria, 2. Agriculture and Livestock 

‘ in the Spanish < iliarb (Morocco), 
609, The Agricultural Products of 
Portuguese Guinea, 930. Agricul¬ 
ture and its Allied Industries in 
Rumania, 125$. The Present State 
of Agriculture in Sweden, page 921* 
Agriculture in Switzerland, 1138. 

Dewmeter, The ,f Emlia 384. 

Dhak, 1082. 
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Dlioll, 973. 

Digit aria ibitnm and D. exilis, 37. 

D Hie nut philippinensis, 760 

Dinhuplumdra Mora , 266 

Dioscnrca alata and D. Batatas , 39, 
399. 

Diaspvms virgmiana (“ Persimmon”) 
388, 7f>o, 872. 

Diplorvnclnts mossambiceusis , j.8. 

Dipping Tanks: Hygiene of Dive 

Stock. 

Dipteryx odoratct, 266, 864. 

Distillery: Distillery Residue, page494. 
Colour Changes due to Microorga- 
nismc in the Distillates of Plants 
and Flowers, 448. The Determin¬ 
ation of the Iodine Index of Alco¬ 
holic Diquids, 796 A Palm Fruit 
Used for Flavouring Brandy, 911. 
The Use of* Cider Apples and Cane 
Sugar in a Beet Sugar Distillery, 
n 17 

Dog ; The Cluileid Uunterellns Honkeri 
Parasitic on the Tick Rhipicephahis 
sanguineus, i 87. Experiments with 
Dogs in connection with the Meti- 
delian Daws of Heredity, 883. 

Dolir/nts umfhmts , 147. 

Douriue, 72, 

Drainage : Petrol Tractor for Drain 
Digging, u t 2. 

Drying : Agricultural Dessieating In¬ 
stallations, 219. Portable “ Vasino n 
Cereal Drier, 898. The Conversion 
of Fruits and Vegetables into Dried 
Products, jo 19. The I Jessica! ion of 
P< haloes in (k*rmany, 1 21 b. 

Ducks : Plague attacking Wild Ducks 
at Milan, 533. 

DitnuUarta util is, 498. 

Dye Plants, see Tanning and Colour¬ 
ing matters. 

Over a cos tul at a, 48. 

KnrCATlON IN AGRICULTURE AND 
Forestry : The first 50 years of the 
Moscow Higher School of Agricul¬ 
ture (1865*1915), 383. Creation of 


a School of Silkworm Rearing in 
the Republic of Colombia, 721. Agri¬ 
cultural Education in * Chile, 957. 
The Agronomic Institute of San¬ 
tiago, 938. Reorganisation of Agri¬ 
cultural Education in Columbia, 95S. 
Agricultural Instruction by Cor-, 
respondeuce in France, i 255. 

Egg Plant in Morocco, 609. 

Eggs : Value of Farm Products in the 
United Stales and their Prices at the 
Farm in 1914, t 03. Measurement of 
the Winter Cycle in the Egg Pro¬ 
duction of Domestic Fowl, 208* Bac¬ 
teria in Fresli and Preserved Eggs, 
344. Drying Competition at Bum- 
ley, 425. The Sale of Eggs and Poul¬ 
try in Massachusetts under Guaran¬ 
tee, 458 Experiments in Preserv¬ 
ing Broken Eggs, 918 Researches 
into the Content of Bacteria and 
Catalase in Hen’s Eggs, 1025. New 
and Quick Method of Determining 
the Age of Eggs, 1223. A Study of 
the Preparation of Frozen and Dried 
Eggs, 1224. Sterilized Fresh Eggs, 
L324. 

Egypt: Investigation on BUharzia 
haematobia , 4. Sericulture, 212. The 
International Trade in Feeding 
Stuffs, page 467, 

Electricity: Experiments in the Ap¬ 
plication of Electricity to Plant 
Production, in England, 1260. 

$lemi and Dry Elemi, 48. 

Elevators: Chain Pump or Con¬ 
veyor, 431. Farmer's Elevators in 
Minnesota, United States, 1026. 

Eioeis: In Siberia, 2. Exportation 
of Palm Kernels, page 484, 

Enipliysarcol, 659. 

Encouragement of Breeding, see Breed¬ 
ing, 

Engineering, Farm, see Machinery, 
Farm Buildings, etc. 

Ensilage: Daboratory Research in 
Connection with the Grain Eleva¬ 
tors of the Russian State Bank, 114. 



— 24 — 


Ensilage of Potatoes; Experiments 
in Germany, 1x5. The Lansing 
Sik) , 333. Extensive Use of 

Silos in Kansas, U. S. A., 435. 
Silage from Green Forage in Java, 
1270. 

Entevolobium cllipticum , 985. 
llperna spp., 206, 

E p i at m pcs 1 na c vo it ra , 108 
Eragvostis superba, 388. * 

Eriodendrou aenjmciitosnm , 8O4. 
Erisma calcarctturn, 864. 

EvSparto of America, 108 
Eucalyptus: Value of Eucalyptus 
Wood as Fuel, 65 y. The Eucalyptus 
in Algeria, 876. 

Eitevvphila cordifolia , 498. 

Eugenia currand, 760. 

Euphorbia Timcalli, E. amenta and 
E. spp., 45. 

Evergreen Oak, 388. 

Experimental and Analytical Work: 
Relative Score Method of Record¬ 
ing Comparisons of Plant Condi¬ 
tion and other Unmeasured Cha¬ 
racters, 139. Scientific Research of 
Central Research, Station at Pusa, 
488. The Selection of Cereals in 
Italy, page 777. The Bureau of 
Applied Botany attached to the 
Scientific Committee of the Russian 
Ministry of Agriculture and its 
first 20 Years of Work (189.1-1914), 
6x3. The Organisation of tlxe Cuban 
Agricultural Experiment Station, 
722. Recent Investigations at the 
Imperial Institute in reference to 
Maximiliana Fruits, Tobacco, Cof¬ 
fee, Medicinal and Poisonous Plants 
and Silk, 841. The Royal Institute 
for Agricultural Experiments, Tri¬ 
poli, xi 61. Recent Investigations at 
the Imperial Institute, Loudon: 
Whales’ Bones from the .Falkland 
Islands; Naked Barley from Cy¬ 
prus ; Edible Beans from Burmali; 
Paper-Making Materials from South 
Africa; African Silk, 1x62, 


Fallowing, Improved Summer, 

Falsa cebadilla, >90. 

Fats: On a Biochemical Reaction 
of Rancid Fats, 111. The Utilis¬ 
ation of the Residues of Oil Ex¬ 
traction* from Olives, 443. Experi¬ 
ments Carried out in the United 
Stat.es Upon the Digestibility of 
Some Animal Fats, 5O1. Ref raid ion 
Constants of Various Vegetable 
Fats and Oils, m 8. The Abnormal 
Composition of Pat in a Pig. bed 
on Maize, x 221, See also OiDrops, 
Wax, etc. 

Feeds : Gossypol the Toxic Substance 
in Cotton Seed Meal, 82. Experi¬ 
ments in Germany cm Feeding 
Lambs with Pine Needles, 87. 
Aftermath Hay Meal, 88. Skim Milk 
Supplemented by Cream Substi¬ 
tutes of Varying Protein Content, 
89. Composition and Pood Value 
of tlic Seeds of Galium , 198. Calcu¬ 
lation of the Percentage of Mo¬ 
lasses in Molassino Feeds, 199. 
Microscopic Analysis of Meat and 
Fish Meals, 343. The International 
Trade in Feeding Stuffs, page 467. 
Maize Silage and Alfalfa, 337. 
Ground Wheat versus Whole Wheat 
for Fattening Pigs. 5 \o, On the 
Use of Pern-root (P/ah s aqiuthia) 
in German Pig feeding Experi¬ 
ments, 541. Trade in Commercial 
Poods for Livestock in Uruguay, 
<>(>4. Grain Screenings and Results 
of Feeding Experiments in Canada, 
770. Skim Milk with an Addition 
of Sweetened Flour for Rearing 
Sucking Calves, 774. Experiments 
in Pig Feeding with Potato Meal, 

• 778. Experiments in Feeding Pigs 
with Straw Meal and Straw ren¬ 
dered Soluble by Caustic Soda, 779. 
Value of Lucerne and other Green 
Forage in Pig Feeding, 780. The 
Importance of Silage in the Econom¬ 
ics of Livestock Feeding on Farms 
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in Bast Anglia, 880. The Value of 
Maize Silage Fed in Big Rations 
in the Feeding Economy of Cattle, 
880. Pig Breeding and Intensive 
-Maize and vSoya Pasturage, in the 
United States, 889. Specific Effects 
of Different Rations on the Growth 
of Pigs ;* Experiments at the Ohio 
Agricultural Experiment Station, 
United Stlites, 988. Wheat as a 
Food for Fattening Pigs, Experi¬ 
ments in Missouri, United States, 
999. Fish Meal as Food for Pigs, 

1301. 

Feeding of Live Stock: Character 
of the Water-soluble Nitrogen of 
Some Common Feeding stuffs, 81. 
Gossypol, the Toxic Substance in 
Cotton Seed Meal,82. Exper i meats 
in Feeding Milk Cows with Po¬ 
tatoes from Silo, 8 p Sesame 
Cake as a Feed for Milch Cows, 84. 
Effect of Feeding 011 the Composi¬ 
tion of Milk and Butter : Linseed 
Cake and Hempseed Cake, 85. 
Feeding Experiments with Sudan 
Grass on Cows and Calves, 8(5. Expe¬ 
riments in Germany on Feeding’ 
Lambs with Pine Needles, 87. Pig 
Feeding Experiments with After- 
math Hay Meal, 88. Feeding Expe¬ 
riments mi Young Pigs with Skim 
Milk Supplemented by Cream Sub¬ 
stitutes of Varying Protein Con¬ 
tent, 89. Value of the Starch Equi¬ 
valent System in Modern Feed¬ 
ing Practice, 104. Essential Factors 
in the Diet during Growth, 195. 
Acidosis (Excess of Acids) in Omni- 
vora and Herbivora and its Relation 
to Protein Storage, uj(>. Chemical 
Change in the Intestinal Content 
from the Beginning of the Colon 
to the Rectum, 197. Value of Bar¬ 
ley for Cows Fed Alfalfa; Experi¬ 
ments in California, 323. vSingle 
Food Diet and Nutritional Defi¬ 
ciency, 415, Formation of Albumen 


in the Animal Bod}?' at the Expense 
of Nitrogenous Non-Albuminous 
Substances, 416. Experiments with 
Ammoniacal Salts in the Feeding 
. of Ruminants, .| 17. Corn Silage 
and Alfalfa Hay for Beef Produc¬ 
tion, 537. Investigations into Nu¬ 
tritional Deficiency, 663. The Im¬ 
portance of Silage in the Econom¬ 
ics of Livestock Feeding, on 
Farms in East Anglia, 880. Experi¬ 
ments on the Digestibility of Vari¬ 
ous Little Used Cattle Foods, 881. 
Nutritive Value and Digestibility 
of Wood; Feeding Experiments 
in Germany, 882. Metabolism of 
the Organic and Inorganic Com¬ 
pounds of Phosphorus, jo88. The 
Influence of the Nature of the Diet 
011 the Retention of Protein, 1089, 
The Influence of Phosphates on the 
Feeding of Cattle, 1090 Influence 
of Feeding with Milk Rich in Car- 
Ixfliydrates (DiaCarinised) and Milk 
Rich in Fat (Emulsion Milk)' of 
Varying Protein Content, on the 
Composition of Young Pigs, 1189. 
The Influence of Feeding Damaged 
Maize on the Composition * of Pig 
Fat, 1190. Investigations on the 
Poisoning of Poultry by Corn Cock¬ 
le (Agrostemma Giihago), in Hun¬ 
gary, 1191. Experiments on the 
Feeding of Draught Horses made in 
Sweden from 1908 to 1915,, 1192. 
A New Hnit for the Estimation of 
Food Values, 1 296. See also For¬ 
age Crops. 

Fermented Milks, 454. 

Fesiuca ovina, 398. 

Fiber zibet hicus, 215. 

Fibre crops: Urena lobata a Wild 
Malvacea of Madagascar, 172. The 
Fibre Industry of Mauritius, 229. 
Fibre Crops in India, 488. Plants In¬ 
digenous to Chile which are culti¬ 
vated, capable of Cultivation or 
Useful, 498. Cultivation of Four- 
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ovoya gigantea in the State o£ Rio 
de Janeiro, Brazil, 642. Piassava 
Industry of British West Africa, 

75 |. Industrial Retting of Textile 
Plants by Microbiological Action, 
page Xo6y. The Agricultural Pro¬ 
ducts of Portuguese Guinea, 95 (v 
The AgncultitralResources of lndo” 
China, r 157. See also Ik-nip, Si¬ 
sal, etc. 

Ficus nlmifolia , 388 

Ficus util is , 48. 

Fires: Dust Explosions and Fires in 
Drain Separators in tlie Pacific 
Northwest, 1 208. 

Fish Culture: Experiments on the 
Toxic Action of Acids and Alkalis 
upon Pisli, 92. Breeding of White 
Pish (Covegonus spp.) in Switzer¬ 
land, 93. Pishing and Pish Culture 
in Hungary/ page x8o. Canadian 
Musk Rat (Fiber zibethicus) In¬ 
jurious to Pish in Austria, 215. Hy- 
drobiological Station at Davos, 329. 
Pish Culture as a Means of Using 
Alkaline Land in Hungary, 330. 
Food of the Rainbow Trout (Salmo 
irideus Gibb.) in Alpine Lakes, 428. 
Recent Research on the Ascent of 
Riyets by Salmon, 543, Researches 
on the Toxic Effect of Sulphuric 
Acid on Pond-fish, 544. Damage 
caused to Fish-culture in Hungary 
by the Residual Waters from Starch 
Manufactories, 545. Fish-culture 
and the Biological Purification of 
Sewer Water at Cliarkow (South 
Russia), 546. A New Skin Disease 
in Carp in Germany, 783. Research¬ 
es on the Digestibility of Differ¬ 
ent Foods used for Rearing Young 
Fish, 892. Fish Breeding in Switzer¬ 
land, 893. The Migration of 
Fish of the Genus Mugil, in the 
Lake of Thau, 1902. Investigation 
on the Number of Eggs Produced 
by Certain Fish, 1108/The Improve¬ 
ment of Carp and Pikeperch 


Fisheries in Lake Balaton, Hungary, 
1 roo. The Disti ilmtinn of Fish 
and Fish Kggs 111 the United States 
during the Fiscal Year Ending” 
1015, i3<>p 

Flax: Linseed Cake and Hempsecd 
Cake for Feeding, 8> Value of 
Farm Products in the United Stales 
and their Prices at tin* Faun, 
103. The International 'trade in 
Feeding Stuffs, page 474. Chemical 
Determination of the Fibre yield 
of Flax for the Purpose of Studying 
the Different Cultivation Factors 
on Such Yield, 753. IWlinobacler 
mnvlaphihnn , a New Organism which 
may be of Practical Importance in 
Flax Retting, 707. Industrial Rett¬ 
ing of Textile Plants, page ro6y 

Plot de la perdiz, 498. 

Florida Velvet Bean, 493. 

Flour, see Milling, Breed Making. 

Fluorine in the Vegetable Kingdom 
628. 

Fonio, 37. 

Forage crops: Value ot Sudan Grass 
as a Forage Crop, fj.Aveuiges for 
the United States of Prices -paid to 
Producers, 103. Production and 
Commerce of Forage Plant Seeds 
in Canada, 103. Scotland\s Upland 
Grazings, i 07. Cultural Experiments 
with Different Mixtures of t hi’ Seeds* 
of Forage Plants, u»8. Native Pas¬ 
ture Grasses of the United States, 

170. Comparative Researches <41 
the Dimensions of the Seeds of 
Clover and Dodder, 290* Cultural 
Experiments with Hmnin fimwh 
at Svalof, Sweden, 295. Pmkmn 
sauguinak or False Gebad ilia, a 
Wild Forage Plant in Paraguay, 
296. Seeds ami Plants imported 
into United States, 388. Experi¬ 
ments on the Germination of Seeds 
of Gramineae, 398. Breeding of 
Drought Resistant Millet and Sorgo 
in the Great Plains Region of the 



United Slates, 5L4. Cytisvs spines- 
cens as Winter Forage, 640. Mois¬ 
ture Content and Shrinkage of For¬ 
age and the Relation of these Fac¬ 
tors to the Accuracy of Experiment¬ 
al Data, 97h. Investigations into 
Factors affecting the* Handling of 
Wheat Hay, including a study of 
its Digestibility, 077. Puspalum 
spp , Forage Plant in Argentina, 
978. Natal Grass [Tricholaena ro- 
' sea), a Forage Plant for Hot Coun¬ 
tries, 979. Cultivation value of 
Med ion go saliva var. jalcatn and Me- 
d tea go orbicularis , 980, 981. The 
Green Pea as a Forage Plant in 
North America, 982. Gy Hsus as 
Forage 1 , 983. The Artichoke as a 
Forage Plant, L07S. A Study of the 
Problem of Forage Production in 
Uruguay, riSo. The Forage Ques¬ 
tion in Aragon, Spain, iittr. 
Forestry; The Growth of the Black 
Poplar 111 Tuscany, Italy, 70, Ma¬ 
mmal Experiments in a Woodland 
Nursery in Austria, 180. The Field 
and Forest Resources of British 
Guiana, 266. Plants indigenous to 
Chile which are Cultivated, Capable 
of Cultivation, or Useful, 498. In 
Morocco, 609. Composition of Fallen 
Reaves of Forest Trees and their 
Quantities, 653. Investigations of 
Tree Seeds in Relation to the Place 
of Origin of the Parent Trees and 
their Descent and Experiments 
on the Preservation of the Prin¬ 
cipal Forest Tree Seeds, 654, The 
Genus J uniperus and Its Commer¬ 
cial Importance, 655. The proper 
Season for Application of Fertilisers 
to Cvyptomeria japonica and Cha- 
maecyparts obtusa and the Efficacy 
of the Former, 656. Value of Euca¬ 
lyptus Wood as Fuel: Experiments 
in the State of San Paulo, Brazil, 
657. Commercial Development of 
Forests in British India, 658.‘Fo¬ 


restry in Sweden, page 923. Pro¬ 
gram for tlie Triennal Period 1915- 
17 arranged by the Swedish State 
Institute of Experimental Forestry, 
765. Hot Water Treatment of Tree 
Seeds used in Reafforestation and 
of Poor Germinating Capacity, 875. 
Historical Review of Canada's Tim¬ 
ber Industry, page 1227, The Fo¬ 
rest trees of Canada, page 1234. 
Forestry of Portuguese Guinea, 956. 
Relations between Forest Valuation 
and Management, 986. Forest Pro¬ 
ducts of Indochina, 1x57. Forests 
in Switzerland, 1158. See also 
.Pine, Oaks, Juniper, Rarches, Aca¬ 
cia, etc. 

Fourcvova gigantea , 0.4 1. 

Fowls, see Poultry. 

Fragaria chi lens is, 498. 

France * Hybrid Self-Bearer Vines in 
France in 1915, 185. The Interna¬ 
tional Trade in Feeding Stuffs; 
page 467, Experiments on Sugar- 
Beet Growing, 407. Observations 
011 the Cultivation of Direct 
Bearers in Savoy, 411. Spring 
Wheat Sowing in France : Manitoba 
Wheats and Rieti Wheat, 510. Offi¬ 
cial Trials of Tillage Machines in 
France, 670, 671. Hybrid Direct 
Bearers in the Regions of Cotes-du- 
Rlione, 762. Agriculture in Brit¬ 
tany, 1057. Osier Culture in France, 
1080. The Harvesting and Cultiva¬ 
tion of Medicinal Plants in France, 
1083. Cultivation and Marketing 
of Flowers and Early Produce, 1184. 
Motor Ploughing in France, 1206, 
Agricultural Instruction by Corres¬ 
pondence, 1255. 

Fraud and Falsification, see Adultera¬ 
tion and Fraud. 

Frost: Frost Protection for Fruit and 
Vegetables in the United States, 
5. A Case of Albinism Due to 
Cold and Occurring in the Reaves 
of Uruguay Oats, 153. Buried Peach 
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Orchards, 179. Self-lighting Attach¬ 
ment for Smudge Pots, 218. 

Fruit Growing : Frost Protection for 
Fruit and Vegetables, 5. The locali¬ 
sation of Acids and Sugars in 
Fleshy Fruits, 19. Pollination of 
, Fruit Trees, 61, Contribution to 
the Physiology and Technique of 
the Forcing of Woody Plants, 62. 
The Possible Utilization of a Wild 
Species' of Aiuicardium in Brazil, 
65. The Influence of Temperature 
on Respiration in Fruit, 157. Ring- 
t ing* Fruit Trees, 177. The Canned 
Fruits Industry in California, 230. 
Effect of Various Dressings on Prun¬ 
ing Wounds of Fruit Trees, 306. 
Report on New or Noteworthy 
Fruits by the New York Agricul¬ 
tural Experiment Station, Geneva, 
N. Y. United States, 308. Regula¬ 
tions for the Commerce of Fruit 
in Cases, in Queensland, 346. Fruit 
Growing in India, 488. Plants indi¬ 
genous to Chile, 498. Colonial 
Plants of Economic Importance 
cultivated in the Royal Colonial 
Garden of Palermo, Italy, 499. The 
Acclimatisation of Plants and their 
1 Adaptation to the Soil by Grafting» 
524. The Blooming Season, Ripen, 
ing Dates and length of Season for 
Fruits, 525. Fruit Trees in Morocco, 
609. Bridge Grafting of Fruit Trees. 
758. The Fruiting of Trees in Conse¬ 
cutive Seasons, 759. New or Note" 
worthy Tropical Fruits in the Phi¬ 
lippines, 7 60. The Brazilian V i- 
tonga (Eugenia unifbra E.), an 
Excellent Fruit, 761. In Portuguese 
Guinea, 956. In Indo-ClMna, ,1157’ 
Mountain Fruit Growing in Switzer¬ 
land : Varieties Introduced from 
Russia, Sweden and Denmark, 1185** 
The Fruiting of Trees in Consecutive 
Seasons, 1291. See also Citrus, 
Fruit, Apple, Peach, etc. 

Fratilla, 498, 


Fundi, 37. 

Fur emeu spp., 2 

Fustet, 1082 

GaIJUM. spp .,198. 

Gaud ill, 193. 

Garcinia Martgosfttna, 70o. 

Gardening, sir Market Gardening. 

Garlic, 387. 

Gases, Soil, 2f>S. 

Germany : Cultural Experiments with 
Tn folium prate use* from 18 Differ¬ 
ent Localities, L09. (The Interna¬ 
tional Trade in Feeding Stuffs, 
page 467. Study of a Small Holding 
at Kirberg, 1115, The Dessieation 
of Potatoes, 1216. 

termination, see Chemistiv and Phy¬ 
siology. 

Ginger, 2, 387. 

Goats: Ancestry of the Goat, 205. 
Diuresis and Milk Flow, 324. Ex¬ 
periments in Germany.on the Causes 
of Sterility in Male Goats, 420. 
Breeding in Morocco, (>09. Capra 
prisca , an Unknown and Extinct 
Race, of the European Domesti¬ 
cated Goat, 1300. 

Gomilian, 760. 

Gommier, 48. 

Goose: The Ancestry of the Goose, 
42b. 

Gooseberry in United States, 30X, 

Gossvpium , see Cotton. 

Gossvpol, 282. 

Gonpia glabra , 

Grafting, see Fruit Growing: 

Grain (Cicer arid inuni L.) Cultivation 
in India, 512. In Indo-China, 1157. 
Grapefruit, 1085. 

Grattes: fibre scraping machines, 
22 9. 

Great Britain and Ireland: Agricul¬ 
tural Holdings Act 1908 (Scotland), 
x. The Investigations of the Insti¬ 
tute for Research in Agricultural 
Economies’ University of Oxford, 
102. Selection of Wheats for Spring 
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Sowing, t6.{. Scotland's Upland 
Grazings, 167. Report of the Com¬ 
mittee on Home-Grown Wheat 
101:3-1915, 29 r. Cow Testing and its 
Advantages, 322. The Cost of Milk 
Production in the Counties of Kent 
and Surrey ; Further Report, 337 
The International Trade in Feed¬ 
ing Stuffs, page> 46j. The Reclama¬ 
tion of Bog Rand in Ireland, 494 
The Importance of Silage in the 
Economics of Livestock Feeding, 
on Farms in East Anglia, 880. Me¬ 
chanical Tillage Experiments with 
Tractors at York, England, in 
1915, 897. The East Anglian Milk 
Recording Society, 3099. Experi¬ 
ments in the Application of Elec¬ 
tricity to Plant Production, in Eng¬ 
land, 1260. Two New Seedling 
Hops of Commercial Promise, 1273. 
The Possibilities of Increased Crop 
Production, 1312. 

Greece : The Cultivation of Cotton, 
401. Duty-free Admission of Agri- 
cuitural Implements and Machi¬ 
nery into Greece, 547. 

Greenhart, 266, 

Greenhouses, 98, 14b. 

Guauol, 7 to. 

Guiana, British : The Field and For¬ 
est Resources of, 260. Cotton Ilybrit i- 

isation at the Botanic Gardens, 

« 

102. 

Git Uheininett s pecium , 8(34 . 

Guinea, Portuguese : The Agricultur¬ 
al Products of, 95b. 

Gui'jn t ia abyss inica , 387, 

Gum Lac and the Breeding of Tac- 
hanlla, 895* 

Gum Plants: In Chile, 498. In Bra¬ 
zil, 983. See also Rubber. 

Gwuevu chitons is, 498. 

Gutta de Beira, p8. 

HACKIA, 206. 

Haemetopinus spp., 79. 

Haldi, 1082. 


Harsinghar, 1082. 

Hats made of Chinese Palm Leaf, 799. 

Hawaii: Effect of Fertilizers on the 
Physical Properties of Hawaiian 
Soils, ro. Steps Taken to Preserve 
Kokia Bocki , a Wild Relative of the 
Cultivated Cotton Plant in Hawaii, 
-103. 

Hazel: Hazlenut in the United States, 
388. Sources of Supply of Hazel¬ 
nuts, 1292. 

Hedges, Plants for Quickset, 498. 

Hedychmm covonarium , British Guia¬ 
na, 266. 

Hedysamm spp., 388.* 

Hemp :.The Effect of Feeding on the 
Composition of Milk and Butter: 
Linseed Cake and Hempseed Cake, 
85. 

Henna, 750. 

Heredity, sec Breeding 

Hevea : Development of Agricultural 
and Forest Resources of Liberia, 
2. Experiments in Java 011 the 
Fickenden Method of Tapping 
Hevea by asi liens is, 173. Experi¬ 
ments on Extracting Rubber from 
Dead Hevea Leaves in Java, 
Seasonal Variations in the Stor¬ 
age of Plant Pood in Hevea brasilien - 
sis and their Relation Lo Resting 
Periods, 298. On the Coagulation 
of Hevea Latex and a New Method 
of Coagulation, 406. Thinning out 
Hevea Plantations, (>4 5. Wild Oil 
Plant of. Para, Brazil, 864 Hevea 
in Java, 1281. Some Experiences 
011 the Coagulation of Hevea Latex 
without the Use of Acetic Acid, 
1282. 

Hiawaballi, 266. 

Hide and Skins; Silver Fox Farming 
in Eastern North America, 94. Sub¬ 
cutaneous Matter of Skins as Feed 
for Cows, 773. Cross between a 
Wild and a Domesticated Fur 
Rabbit in order to obtain a Good 
Fur, 894. Study of the Nitrifica- 
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lion of different Leathers available 
for Agricultural Lise, 963. 

Hierba del mar, 498. 

Hieromimi alcJiorneoides, 266. 

Ho/cus Sorghum L., H, lumttm, 11 . 
«P 1 > , 398 - 

Honey : Investigation into the Re¬ 
turns of Swiss Beekct ping, 104. 
Chemical Composition of Hunga¬ 
rian Honey, 113. Ontario Beekeep¬ 
er’s Association Honey Crops Re¬ 
port for [QiG, T 201 . 

Hoobooballi, 266. 

Hop : Value of Farm Products in the 
United States and their Prices at 
the Farm in 191 p 103. Trials of 
Hop Cultivation in Italy, 650. Ex¬ 
periments with Potash Manures on 
Hops in Germany, 1182. Two New 
Seedling Hops of Commercial Pro¬ 
mise, T273. 

Horses: Experiments 011 the Immu¬ 
nisation of Horses against Glanders, 
73. Studies on Piroplasxnic Infec¬ 
tion in Horses, 74. Average for the 
United States of Prices Paid to 
Producer, 103. Observations on the 
Skulls of Hybrids between Wild and 
Domestic Horses and Cattle, 200. 
The Problem of Home Sickness in 
South Africa, 315. Inheritance of 
Coat Colours in Horses, 32 r. Breed¬ 
ing in Morocco, 609. Horse-Breeding 
in Italy in 1914 : Strength of Studs, 
665. Influence of Colour in Horse 
on the Cure of Mange, 878, The 
Adaptation of Different Breeds to 
the Livestock Industry in the Unit¬ 
ed States, 992. Horse Breeding in 
Minnesota, 993. Stallion Service in 
the United States, 1091. The Very 
Short Gestation of a Mare, 1092. 
Experiments on the Feeding of 
Draught Horses made in Sweden 
from 1908 to 1915,1192. The Horse- 
Breeding Industry in Saskatche¬ 
wan, 1297. 

Huilte, 498, 


Humidity of Soil: Effects of Tcnp »cru- 
tnre on Movement <>f Water Yajx >ur 
and Capillary Moisture in Soils, 8. 

Huinogeii, 497, 84b. 

Humus, see Soil : 

Hungary: Official Register of Select¬ 
ed Plants in Hungary, 3 r, The 
Chemical Composition of 1 Inugarian 
Honey, 113. Fishing and Fisli Cul¬ 
ture, page 180. Fish Culture as a 
Means of Using Alkaline Laud, 330, 
The International Trade in Feeding 
Stuffs, page 467. The Experimental 
Control of Distoma,tosis, 530, Edi¬ 
ble Mushrooms of Hungary, 024. 
Injury to Livestock by Shim limn 
columbaczensc, in Hungary, 700,* 

Huntevellus Hooke n Howard Parasi¬ 
tic on the Tick Rhipiccpholus san- 
guineas, 187. 

Hun ter ia a]vicuna, 45. 

Hure Wallaba, 266. 

Hydraulics: Hydraulic Pill Method 
Used to Throw a Temporary Ham 
Across a Wide Stream, (770. In¬ 
verted Siphons Replace Bridges 
where Canals Cross Roads, 791. 
Small Irrigation Canals Lined with 
Concrete to Prevent Seepage Water 
Loss, 792. 

Hydrocyanic Acid: Experiments in 
Connection with Spinning Cotton 
after Fumigation, 912. 

Hygiene of Live Stock: Researches 
on the Causal Agent of Epizootic 
Lymphangitis, 71. .Donvine and the 
Complement Fixation 72. Ex¬ 
periments on the Immunisation of 
Horses against (danders, 73, Stu¬ 
dies on Piroplasmie. Infection iu 
Horses, 74. Studies on Bovine Piro- 
plasmosis in Algeria, 73. Disease 
in Cows Due to* the Flesh Fly, 
Savcophaga magnified, 76, Vaccin¬ 
ation of Sheep against the Disease 
Septicaemia pluriformis avium , 77. 
Life History of Nematodirm filicol* 
Us, Rud., a Nematode Parasite 



of the Sheep’s Intestine, 78. Sheep 
Lice, 79. Symptomatic Anthrax in 
Swine, 80. The ClialenJ Hunlevcllus 
Hookeri Parasitic on the Tick Rhipi - 
cephalus sanguineus in Rio Janeiro, 
Brazil, 187. Contribution on the 
Use of Sugar as a Dressing in Ve¬ 
terinary Surgey, 188 Contribu¬ 
tion to the Study of Trypatiosonna" 
sis in Angola, West Africa, 189. On 
the Immobility of the Anthrax 
Bacillus, 190. Diagnosis of Glan¬ 
ders by Means of Coagulation Tests, 
19 r. Virulence of Rinderpest in* 
Cattle, r92. Effects of Tick Eradi¬ 
cation on the Cattle Industry of 
the Southern Area of the United 
States, 193. Experiments in Vaccin¬ 
ation against Anthrax, 3x2. Stu¬ 
dies on Changes in the Degree of 
Oxidation of Arsenic in Arsenical 
Dipping Baths, 313. Precipitin- 
Reaction of Pork infested with 
Cysticevcus cellnlosae , 314. Problem 
of " Horse Sickness „ in South 
Africa, 315. Bush Sickness, Work at 
the Mamaku Farm, New Zealand, 
316. Beriberi and Cottonseed Poison¬ 
ing in Pigs, 317. Observations 
on Fowl Cholera, 318. Control of 
Contagious Epithelioma in Chickens 
by Vaccination, 319. Studies on the 
Heredity of Rabies, 413. Treat¬ 
ment of Foot-and-Moutli Disease 
by Means of Hellebore, 414. The 
Experimental Control of Distoma- 
losis in Hungary, 530, Treatment 
of Navel-Ill by means of Serum de¬ 
rived from the Blood of the Mare, 
53 j, Modification of Tliciler’s Meth¬ 
od for the Immunisation of Cattle 
, against Firoplasmosis, 532, Plague 
Attacking Wild Ducks in Milan, 
533, Emphysarcol (Emphysavoohm 
siccum Foth), a new Vaccine for the 
Treatment of Symptomatic An¬ 
thrax, 659. Tests with Salvarsan 
in the Treatment of Glanders; 


its Influence on the Formation o 
Antibodies in the Blood of Horses, 
0()o. The Virulence of the Blood 
of Animals suffering from Epizoot¬ 
ic Foot-aml-Moulh Disease, 661. 
Injury to Livestock by Simulium 
columhaozense, in Hungary, 766, 
The Possible Passage of Trypano¬ 
somes into Milk, 767. Enquiries and 
Experiments in Connection with 
the Immunity of Cattle against 
Epizootic Foot-ancl-Mouth Disease, 
768. Experiments in Control of 
Livestock Epidemics by means of 
Methylene Blue, 877. 1‘nfluence of 
Colour in Horses on the Cure of 
Mange, S78. A Contribution to the 
Study of the Treatment with Su¬ 
gar of Surgical Injuries of the Foot, 
in Horses, 879. The Effects of Snake 
Venom on Domestic Animals and 
the Preparation of Anti venomous 
Serum, 1080. The Immunisation of 
Cattle against Tuberculosis; Re¬ 
sults of to Years'Trials Carried out 
at the Leipzig Veterinary Institute, 
1294. ^ New Parasite on Sheep 
Maggot Flies, 1295. 

Hygiene, Rural: Investigations in 
Egypt on Bilhavzia hmmatobia , a 
Parasite of Man, 4. Biological Stu¬ 
dies on*tlie House Fly, 137, A Case 
of Septiccemia in Man produced by 
Streptococcus equinus in the Anglo- 
Egyptian Sudan, r3S. Healthinessof 
Rice Fields in Italy*, 267. Oil of 
Cilrouella as a Preventive of Mos¬ 
quito Bites, 382. Notes on the Pe¬ 
riod preceding Oviposition in the 
Domestic Fly, 489. Observations on 
5 North-American Species of Si¬ 
mulium and their possible Action 
in disseminating Infectious Disea¬ 
ses, 610,.An Experimental Study 
of Pellagra in Mississippi, United 
States, 611. Brewer's Yeast as a 
Source of Vitamines, 612. Recent 
Researches on the Possible Trans- ' 
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mission of Animal Trypanosomia¬ 
sis to Man, 840. Tlxe Oxygen Con¬ 
suming Powers of Natural Waters, 
1159. Immunity to Cow Pox as a 
Result of Intravascular Injections, 
11 On. Testing, Storage and Prepara¬ 
tion of Unpolished Rice, r 5 f. 

Hymenoea Courbavii , 2(>t>. 

Iburtj, 37. 

Impend a sp., T48. 

Improvements, see Agricultural Im¬ 
provements. 

India: Tlie Punjab Triple Canal 

System, 12. Green-manuring in 
the Central Provinces, 147. On 
the Inheritance of Some Characters 
in Wheat, T59. American Cotton 
in the Punjab, 171. Tlie Interna¬ 
tional Trade in Feeding Stuffs, 
page 46?. Green Manuring in In¬ 
dia, 387, Agriculture in India, 488. 
Commercial Development of Fo¬ 
rests, 658. The Dyeing Value of 
Some Indian Dye-Stuffs, 1082. 

Indigo: Experiments on the Physio¬ 
logy of Indigo-yielding Glucosides- 
44. Experiments in j ava with Green 
Manures, 148. Crop in India, 488. 
Indian Dye stuffs, J082. 

Indo-China: The Agricultural Re¬ 
sources of Indo-China, 1157, 

Industries Depending on Animal Pro¬ 
ducts, see Dairying, Eggs, Meat, 
Wool, the. 

Industries Depending on Plant Pro¬ 
ducts : Agricultural Dessicating In¬ 
stallations, 2 j 9. Bakliar, the Indian 
Rice Beer Ferment, 227. The Fi¬ 
bre Industry of Mauritius, 229. The 
Canned Fruits Industry in Cali¬ 
fornia, United States, 230. Use of 
Pressed Apple Pomace, 339. The 
Presence of Copper in Tomatoes and 
Tomato Preserves, 502. The Fer¬ 
ments of- Pine-apple Wine, 556. 

, Raisin Making in California; In¬ 
fluence of Ripeness on the Returns, 


358. Pectinobacicr (mniophUtini, a 
New Organism which may be of 
Practical Importance in Flax Rett¬ 
ing, 797. New Method of Flax Rett¬ 
ing Invented at the Technological 
Institute of Petrograd, 79S. Hats 
made of Chinese Palm I,eui\ 700. 
Industrial Retting of Textile Plants, 
page io6y. Experiments in Connec¬ 
tion with Spinning Cotton after 
Fumigation with Hydrocyanic Acid, 
912. The Conversion of Fruits 
and Vegetables into Dried Pro- 
• ducts : Experiments at the Royal 
School of Horticulture and Pomo¬ 
logy of Florence, Italy, 1019. Utili¬ 
sation of Cherry Bv-pn xlucts, 1020. 
Iiihame da costa, 39, 

Institutions, see Agricultural Institu¬ 
tions. 

Iodine Content of Stassfurt Salts, 
1167 

Iris; Intermediate Characters in Vat- 
ious Hybrid Species of Ins, 101 
Irrigation : The Punjab Triple Canal 
System, 12. 

Italy: Agricultural Development in 
tlie Roman Cunipagna, 3. The 
Growth of the Black Poplar in 
Tuscany and its Utilization, 70, 
The Frequency of bow Tempera¬ 
ture at Vereelli.and its Eifeet on 
the Cultivation of Rice, 1 \ i. Wheat 
Growing Competitions in the Rom¬ 
an Campagna in 1914* 103. The 
Healthiness <>f Rice Fields i 11 Italy, 
2O7. Comparative Yields of Cereals 
in Italy, 267/ Japanese Rice *‘ Sc 
kyama V 292. The Cultivation of 
Pistachios in Sicily, 33b. The In¬ 
ternational Trade in Feeding Si lifts, 
page 467, The Value of Saccharmu 
spontaneum in Binding Moving 
Sands in Sicily, 491. Colonial Plants 
of Economic Importance Cultivat¬ 
ed in the Royal Colonial Gardens 
of Palermo ami Capable of Accli¬ 
matisation in Sicily, 400. The Coni- 
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position of Italian Wheats, 509. 
Rice-Growing in Italy, 511. Im¬ 
provement of Italian Sheep, 538. 
The Selection of Cereals in Italy, 
page 777- Sesame-growing in Sici¬ 
ly, 611. Trials of Hop Cultivation 
in Italy, 65o. Horse-breeding in 
Italy, in j 914, (365. Experimental 
Rearing of the Silkworm in “ Ti- 
limbars”, 669. Production of Medici¬ 
nal Plants in Italy, 757. Obser¬ 
vations on Direct Bearers at the 
Royal Oenological School of Cone- 
gliano, Italy, 763. The Guernsey 
Breed of Cattle in Italy, 777. Table 
Wines and Blending Wines of Si¬ 
cily, 794. Electric Tillage, in the 
Province of Piacenza, 896. Expe¬ 
rimental Studies in Italy, for deter- 
* mining the Cultivation Value of 
Two Wild larcenies, 980. Selection 
and Hybridisation of American 
Vines in Italy, page 1393 . The Work 
of the Institute ior Research 011 
Silkworms at Portici (Italy), 1202. 

J AC ARANDA CoPATA, 266. 

Jack Bean, 492. 

Jangli Nil, 1082. 

Japan; The International Trade in 
Feeding Stuffs, page 467. • 

J arena, 864. 

Java: Experiments in Java with 
Green Manures, t.|8. Data Collected 
During a Visit to Besoeki (Java) 
for the Purpose of Studying To¬ 
bacco-Growing, 175. Texture of the 
Soil in Java, 619. Ilevea in Java, 
1281. Coffee in J ava, 1284. 

Jawary, 864. 

Jelutong, 48, 

Jerusalem Artichokes, 219, 395. 

Jubaea Spectabilis, 498. 

Jujube in United States, 388, 

Junipems audits Commercial Import¬ 
ance, 655. 

Jute Plants: Green-Manuring in In¬ 
dia, 387. Agriculture in India, 488. 


ICabichukia ctmarrona, 492. 

Kabukalli, 266. 

Karl mar, 1082. 

Ivafit Corn, 388. 

Kamil, see Manure Potash. 

Kakaralli, 26b. % 

Kamela, 1082. 

Kaoliang, sec Sorghum. 

Kapok : Kapok Carding Machine, 96. 

Katlia, 1082. 

Kathal, 1082. 

Kefir, 454. 

Kelp, t6. 

Kerstingiella geo car pa, 388. 

Koji, 227. 

Kokia Rocki, 403. 

Kouinis, 454. 

Kuip, an open wooden tub, page 14. 

Kultlii, 1 \y. 

Kusiiin, 1082 

Uabkn raikb, 680. 

J vac: Gum Lac and the Breeding of 
Tachanhct, S95. 

Lac Dye, 1082. 

Lawdolphia : Rubber-producing Plants 

* in Southern Italian Somaliland, 45. 

Lansium domestic-urn, 760. 

Lansone, 760, 

Lardisabala bite mat a, 498. 

Lechin, 609. 

Lccythis cor ntgat a, 266. 

Lecylhis usifata, 864. 

legislative and Administrative Mea¬ 
sures : Compensation Claims under 
the Agricultural Holdings (Scot¬ 
land) Act 1908,1. Legislative Mea¬ 
sures for t he Sale of Milk, page 63$. 
Legislative Measures adopted by 
the Republic of Colombia for Agri¬ 
cultural and Livestock Develop¬ 
ment, 608. 

J.epidium sativum, 28, 

. Lettuce Crop ; Average Weight per 
Plant, 1084. 

Liberia: Development of Agricultural 
and Forest Resources, 2. 

Lice, Sheep, 79. 


3 
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Iviclicii; Percentage Composition of 
tlie dry Lichen, Cladovut mngifn ina, 
881., 

him, 1x5 7. 

Lime : Relation of hi me to Production 
of Nitrates and Mineral Nitrogen, 
M5- 

Lime Growing: Value of Wine Seed 
as a By-product of the hi me In¬ 
dustry, 107. In British Guiana, 
266. 

9 

Lipoti, 760. 

Lippia ins ignis, 80 j. 

Litre, 49S. 

hlareta, 498. 

Lleiigue, 198. 

Locust, 2 06 . 

Lolium ilalicwm and L. peminc, 398, 

Lotus: Cultivation of the Lotus (Nc- 
lumbium speciosum) and the Mi¬ 
croscopic Examination of its Flour, 
40. The Distribution of the Genus 
Lotus in European Russia and the 
Caucasus, 500. 

Lucerne : Effect of Frequent Cutting 
on the Water Requirement of Al¬ 
falfa, 166. Managing Alfalfa Past¬ 
ures in Arizona, 334 .^Forage Grasses 
imported into the United States, 
388. Growth of the Root System of 
Mcdicago sativa, 847. Experimental 

* Studies in Italy for determining 
the Cultivation Value of two Wild 
Lucernes, 980. Medimgo orbicularis, 
Attempts at Introduction, into tin* 
United States, 981. Lucerne Inocu¬ 
lation Experiments, roG.p ir«o. 
Chemical Composition of Alfalfa 
as Affected by Stage of Maturity, 
Mechanical Losses and Condition 
of Drying, 1076. Comparative Yields 
of Hay from Several Varieties and 
Strains of Alfalfa in South Dakota, ’ 
U. S. A., 1278. 

Luchi, 498 . 

Lucuma valpamdisea, 498. 
Lymphangitis, Epizootic, 71. 

Lyon Beau, 492. # 


MaCVOOMIA TERNII'OIJA, 390, 
Machinery and Implements, Agricul¬ 
tural: Protect!ug Pollinate*l Bloss¬ 
oms, 24. Kapok Carding Machine, 
on. A Soil Sampler for Soil Bacte¬ 
riologists, 143. New Plans of U. S. 
Department of Agriculture Concern 
mg Farm Machinery and Imple¬ 
ments, 21 (>. Screw Furrow-Opener, 
217. Self-lighting Attachment for 
Smudge Pots, 218. Agricultural 
Desiccating Installations, 219. Ini - 
plements and Machinery at the 
Smithfield (London) Show, Decem¬ 
ber 1915, 331. Apparatus for the 
Cheese Curing Room, 430. Chain 
Pump or Conveyor, 431, Duty- 
free Admission of Agricultural Ini 
plements and Machinery into Greece*, 
547. Mirrors for Motor Tilling Ma% 
chines, 548. A Chaff-cutter for 
Litter, Provided with Pneumatic 
Delivery and Press, 540. Tree- 
felling by Machinery, 550. Official 
Trials of Tillage Machines in France, 
670. A Cooperative Society for 
Machine Ploughing, 671. Cluickly 
detachable Plough Shares, 072, 
Slow-specd and High-speed Mot 
on*, 673 New Method for the De¬ 
tection of Unexploded Shells in 
the Field, 074. Slreeker’s Mqtbd 
Manure Drill, 78 j. Vasino Winnow¬ 
ing Machine, 785. The Vasino Paddy 
Cleaning Machine, 780. Motor Driv • 
eu Apple Grading Machine of High 
Capacity, 787. A Tractor for the 
Garden, 788. Experiments on tin* 
Fuel Used in Farm Poitable En¬ 
gines, 789, Electric Tillage in the 
Province of Piacenza, Italy, 890. 
Mechanical Tillage Experiments 
with Tractors at York, England, in 
1915, 897, Portable ''Vasino 0 

Cereal Drier, 898. Maelfne for Gath¬ 
ering Cotton Fruits without In¬ 
jury to the Plant, 899, Milk Can 
Emptying Machine, 900. Produe- 
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t ion of Agricultural Machinery in 
the United Slates, in 1914, 1003. 
“ Nisco" Manure Spreader, ioo\ 
Fore-carriage for Harvesting Mach¬ 
ines, 1005. Apparatus for Ex¬ 
tracting the Oil from Oily Sub¬ 
stances by means of Non-infkuii- 
mabie Solvents, 1006. Appliance for 
Burning Tree Stumps m s*hi, 1007. 
Enquiry into the most usual De¬ 
preciation Hates for Agricultural 
Machinery in Minnesota, 10T3. Ma¬ 
chinery Cost of Farm Operations 
in Western New-York, 31x0. Mail- 
let Motor Cultivator with Controlled 
Rotary Blades, 111 x. Petrol 
Tractor for Drain Digging, 1112. 
Simple Steam Sterilizer for Farm 
Dairy Utensil, 1113. Manufacture 
and Co-operative Supply of Agri¬ 
cultural Machinery and Implements 
in the Russian Empire in 1913,1205. 
Motor Ploughing in France, T20O. 
Simple Method of Calculating the 
Cost of Mechanical Cultivation, 
1207. Explosions and Fires 

in Grain Separators in the Pacific 
Northwest, 1208. Mechanism for 
Clutching and Declutching the Feed 
Device in Straw Balers, 1209. 
New Dressing Machine for Spheric¬ 
al Grain, 1306.TI1C Elbert Vaughan 
Portable Saw driven by Petrol Mo¬ 
tor 'for Tree Felling, 1307. Lorry 
for Transporting Timber in Dong 
lengths, 1308. “Silicate Cotton" 
as Insulating Material for Boilers 
and Refrigerators, 1309. Review 
of Patents, 97, 220, 332, 432, 551, 
073, 790, 901, J008, 1210, 1310. 
See also Plough, Tractors, etc. 

Madagascar; Urena lobala a Wild 
Malvacea, 172. Study of Sericul¬ 
ture, 89 r. 

Majith, 1082. 

Magnesia ; Some Factors Affecting the 
Efficiency of Phosphates difficultly 
Soluble, t i\ > The Relations between 


the Presence of Magnesium in Leaves 
and the Function of Assimilation, 745. 

Maliolo, 7(So. 

Maize : Illustration of Inbreeding, 25. 
The.Maize Producing Industry in 
Victoria, 33. Value in the United 
States and Prices at the Farm, 
m3. Labour Cost of Producing 
Maize in Ohio, 223. Grading Maize 
in Rhodesia, 235, Yields in Italy, 
267. Relation of Cultivation and of 
Number of Stalks per Hill to Yield 
of Maize Crop, 293. Maize Breeding 
in Cuba, 396. Trials of different 
Varieties of Maize, at the Royal 
School of Agriculture of Caluso, 
Italy, 637. Correlated Characters 
in Maize Breeding, 1069. Results 
of 20 Years Experiments on Maize 
at the Agricultural Experiment 
Station, Ohio, 1073. Comparative 
Study of the Root System and Leaf 
Areas of Corn and the Sorghums, 
1370. 

Malaya : A Promising Coconut Clear¬ 
ing, 404. 

Manganese: Experiments on Fertil¬ 
ising Sugar Beets with Manganese, 
52. Recent Investigations on the 
Action of Manganese on Plant 
Growth, 274. Manganese in Wheat, 
625. Catalytic Manures: Manganese 
as a Catalyser of the Biochemical 
Reactions by means of which Plants 
Assimilate Atmospheric Nitrogen 
through Bacterial Agency, 962. Ma- 
nurial Experiments with Manganese 
Slag, in Germany, 1169. 

Mango: Classification of Mango Varie¬ 
ties, 183. Plants and Seed Introduc¬ 
tion into United States, 388. Plant 
Breeding in Cuba, 396. 

Mangosteen, 760. 

Mani eimarrona, 493, 

Manihot : Manihoi Glaziovii in Soma¬ 
liland, 45. M. ttlilissima, 396. 

Manna; Production of Manna by 
Olive Trees in Algeria, 405. 



Manures and Manuring : Manuring of 
Vines, page S , Effect of Fertilizers 
ou tlic Physical Properties of Ha- 

.waiian Soils, 10. Half Yearly Re¬ 
view of the International Move¬ 
ment of Chemical Fertilizers, 33. 
Control of the Importation, Manu¬ 
facture and Sale of Chemical Ma¬ 
nures in Portugal, 17. Experiments 
011 Fertilising Sugar Beets with 
Manganese, 52. Manuring of Cacao 
at Peradeniya, 55, Absorption of 
Ammonia by Superphosphates and 
the Use, as Fertilizers, of the Phos¬ 
phates thus Obtained, 272. The 
Displacement of the Potash and 
Phosphoric Add Contained in Cer¬ 
tain Rocks by Some Substances 
Used as Fertilizers, 385. The Res¬ 
pective Values of Organic and In¬ 
organic Manures, 493. In Sweden, 
page 921. Hygienic, Scientific and 
Economic Disposal of Human Ex¬ 
creta, 735. Study of the Nitrifica¬ 
tion of Different Leathers available 
for Agricultural Use, and Sulphur¬ 
ated Rape Cakes, 961. The Effect 
of Heavy Dressings of Mineral 
Salts on the Development and 
Structure of Plants 1067. The In¬ 
dustrial Uses ol Seaweed, More Es¬ 
pecially as Manure, 1261. Mm atr¬ 
ial Trials in ]ava, 1265. 

Manures, Farmyard: The Utilisation 
of the Nitrogen of Stable Manure in 
Relation to the Date of its Appli¬ 
cation, 495, Injurious Effect of 
Farmyard Manure on the Balance 
of Nitrogen in the Soil, 620. Stack¬ 
er's Liquid Manure Drill, 784. Rap¬ 
id and Simple Determination of 
the Nitrogen in Liquid Manure by 
means of a Densimeter, 845. 

Manures, Green: Green Manuring in 
the Central Provinces, India, 347. 
Experiments in Java with Green 
Manures, 1:48, Green Manuring in 
India, 387. Relation of Green Ma¬ 


nures to the Failure of Certain Seed- 
lings, 734. Green Manuring with 
Leguminous Crops in Java, 12O2, 

Manures, Nitrogenous: The Absorp¬ 
tion of Arnmoniuenl Gas by Sup¬ 
erphosphates and the Use as Fer¬ 
tilisers of the Phosphates thus Ob¬ 
tained, 272. Mamirial Experiments 
in Germany with New Forms of 
Nitrogenous Fertilizers, 273. The 
Question of Sulphate of Ammonia 
in Russia, 739. Manuring Tests 
with the New Nitrogenous Manure 
“ Guanol ” in Germany, 7 jo. Action 
of Ammoniaeal Salts oil the Growth 
of Barley, 970. Effect of Varying 
Amounts of Admixed Water upon 
the Decomposition of Crude Cal¬ 
cium Cyanauiide and the Forma¬ 
tion of Dicyanamide, Nitrate 
of Soda and Ammonium Sulphate 
on Sugar Cane in Java, 1264. 

Manures, Pliosphatie : Some Factors 
Affecting the Efficiency of Phos¬ 
phates Difficultly Soluble, 14. 
TetrapliOvSphates in Rice Lands, 35. 
Experiments in Germany ou the 
Effect of the Phosphoric Acid Con¬ 
tained in Different Kinds of Basic 
Slag, 149. The Absorption of Aunno- 
niaenl Gas by Superphosphates and 
the* Use as Fertilisers of the Phos¬ 
phates thus Obtained,, 272. ,f Rlw- 
uauiaphosphut n , a new Phosphutio 
Fertiliser containing Potassium, Ma¬ 
nufactured in Germany, 40b, The 
Action of Superphosphates on the 
Root System of Plants, 303. In¬ 
vestigations into the Utilisation of 
Phosphorites in Russia, 022. The 
Solubility of “ Pluotspar Slag M 
and Mineral Phosphates in Citric 
Acid, 736. “ Tctniphosphule ”, 

1063. Recent Investigations at the 
Imperial Institute, London; Wha¬ 
le’s Bones from the Falkland Is¬ 
land, 1162. Research ou vSuperphos- 
phates, XX65. Substitutes for Basie 
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Slag in Italy, 1166. The Solubility 
of Phosphoric Acid in Mineral, 
B^sic and Calcined Phosphates, and 
in Basic Slag, 1263. 

Manures, Potash : Potassium Salts : 
An Economic Geological Study, 15. 
Potash from Kelp, 16. The replace¬ 
ment of the Potash and Phos¬ 
phoric Acid contained in Certain 
Rocks by Some Substances Used 
as Fertilizers, 385. Chemical Com¬ 
position of “ Potassic Ash”, 623. 
Adsorption of Potassium by tlie 
Soil, 726. Potash in Banana Skins 
and Stalks, 737. Iodine Content 
of Stassfurt Salts, 3167. 

Mcfple, Tree, Sugar, 390. I11 Canada, 
page 123Q. 

Maqui, 4 98 

Maraja, 864. 

Maranoel, 498. 

Marang, 760. 

Margavopus annulatm, 74. 

Margined, 445. 

Market Gardening: Frost Protection, 
5. Protecting Pollinated Blossoms, 
24. Chenopodium quinoa, 59. Suggest¬ 
ed Explanation of the Abnormally 
High Records of Doubles Quoted 
by Growers of Slocks ( Matthiola ), 
305. Green Manuring in India, 387. 
Plants Indigenous to Chile, 498. 
The Acclimatisation of Plants and 
their Adaptation to the Soil by 
Grafting* 521. The Agricultural 
Products of Portuguese Guinea, 
956. Summer Treatment of Green¬ 
house Soil, 108 p Cultivation and 
Marketing of Flowers and Early 
Produce on the Riviera from Tou¬ 
lon to Mentone, 1x84. 

Matisia pamensis , 864. 

Mato de la play a, 492. 

MatracaJ 492, 

Matthiola , 305. 

Mauritius: The Fibre Industfy, 229. 

Mauritius Bean, 492. 

Maximiliana: Fruits and Oil, 841. 


Meadows and Pastures: Scotland’s Up¬ 
land Grazings, 167. Native Pasture 
Grasses of the United States, 170. 
In Morocco, 609. I11 Sweden, page 
Q2i. Accumulated Fertility in Grass¬ 
land in Consequence of Pliospliaric 
Manuring, 752. Economic Desira¬ 
bility of Tree Planting in Grass¬ 
land, 975. Experiments on the 
Cultivation of Meadows on Peat 
Soils m Russia, 1075. Pasture Prob¬ 
lems : Indigenous Plants in Rela¬ 
tion to Habitat and Sown Species, 
L277. Comparative Yields of Hay 
from vSeveral Varieties and Strains 
of Alfalfa in South Dakota, 1278. 

Meat: The Precipitin-Reaction of 
Pork Infested with Cysticercus cel - 
lulosae , 314. The Microscopic Ana¬ 
lysis of Meat and Fish Meals, 343. 
Biochemical Comparisons between 
Mature Beef and Immature Veal, 
t55* Maize Silage and Alfalfa Hay 
for Beef Production, 537. The Pro¬ 
duction of Beef in South Africa, 9T5. 
Digestibility of Very Young Veal, 
xi 21. Tendency Towards a Eeveil¬ 
ing of Prices for Fresh and Frozen 
Meat, 1123. 

Mechanical Milking, 1022. 

Medicinal Plants : New Experiments 
Carried out in 1914 at the Medicinal 
Plant Experiment Station at Kolos- 
zvar, Hungary, 303. Plants Indigen¬ 
ous to Chile which are Cultivated, 
Capable of Cultivation or Useful, 
498. The Principal Problems in 
Relation to Medicinal Plants and 
their Active Principles, 65 1. Pro¬ 
duction of Medicinal Plants in 
Italy, 757, Recent Investigations 
at the Imperial Institute in London, 
841. The Harvesting and Cultiva¬ 
tion of Medicinal Plants in France, 
1083. Preliminary Work at the 
Chemical Laboratory of the Sou- 
koum Experiment Station, Cauca¬ 
sus, on the Extraction of Medical 
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Substances from Local Plants 
(Eucalyptus, Wild Mint, Camphor, 
Castor Oil, etc), 1183. 

Melon: Cantaloup Marketing in the 
Larger Cities with Car-Lot Supply, 
19c.], 236. tiltrodueti011 i n to Uu ite< l 
States, 388. In Morocco, 609. 

Meteorology: Frost Protection for 
Fruit and Vegetables in the United 
States, 5. Agricultural Meteorology 
in the United States, 6. The Com¬ 
position of Rain Water at Monte¬ 
video, 1909-12, 7. Effect of Tempe¬ 
rature on Movement of Water 
Vapour and Capillary Moisture in 
vSoils, 8. Meteorology in Relation 
to Agriculture in Canada, page ijj. 
Relation between Humidity and 
Yield of Winter Wheat in Western 
Kansas, 140. The Frequency of Low 
Temperatures at Vercelli, Italy, and 
its Effect 011 the Cultivation of Rice, 
141. Influence of Temperature on 
Respiration in Fruit, 157. The 
‘'Eredia” Dewmeter, 384. Hourly 
Transpiration on Clear Days as 
Determined by Cyclic Environ¬ 
mental Factors, 392. Temperature 
Changes due to Terrestrial Radia¬ 
tion and Relation of the Latter to 
Plant Growth, 723. Effect of Drought 
on the Size of Grapes, 1187. 

Methods of Cultivation see Tillage. 

Miciuratu, C80. 

Microbiology, see Bacteriology and 
Soil Organisms. 

Midft acuminata , 388. 

Miel de palma, 498. 

Milk: Influence of Temperature on 
Proteolytic Activity of Lactic Fer¬ 
ments, 109, Experiments in Swed¬ 
en on the Prolonged Pasteurisa¬ 
tion of Milk, no. The Cause of the 
Loss of Nutritive Efficiency of 
Heated Mflk, 231. Researches on 
the Proteolytic Action of Lactic 
Ferments, 232. Method for Detect¬ 
ing the Admixture of Goat's Milk 


to the milk of Cows, 342. Advantag¬ 
es of Using Milk of Low Bacterial 
Content in Studying the Phenomena 
of Lactic Fermentation, 450. Milk 
Quality us Determined by Modern 
Score Cards, 45 t. The Detection of 
Added’ Water in Milk in Tudiu, 432. 
The Determination of Citric Add in 
Milk, 559. On the Resistance of Non- 
sporing Bacteria in Milk to the Ac¬ 
tion of I-Ieat, 560. A New Defect 
in Milk Caused by Bacterium Lari is 
A eragenes Esclierich, 1023. The 
Grading of Milk 1119. Pasteuriz¬ 
ation of Milk in the Bottle, 1120. 
Investigations on the Protease of 
Milk Bacteria, 1219 * 

Milling: The Effect of the Density 
of a Wheat upon its Flour Yield, 
106. Residues of Milling Industry 
page 4J0, Preparation of Gettn- 
free Maize Flour, 1017. Milling of 
Rice, 444. 

Mimosa guianensis, 200. 

Mimusops cuneifolia, 48. 

Mimusops globosa, 2G0. 

Mirrors for Motor Tilling Machines, 
548 . 

Mo lie, 498. 

Monguba, 804. 

Mora, 260. 

Morocco: Agriculture and Livestock 
in the Spanish Gharb (Morocco), 
609. Organization of Agricultural 
Services in the French Zone of the 
Empire of Morocco, page 1565, 

Motors: Slow-speed ami High-speed 
Motors, f>73 v Electric Tillage in the 
Province of Piacenza, Italy, 890. 
Mechanical Tillage Experiments 
with Tractors at York, England, in 
1915, 897. Motor Ploughing in 
France, 1206. Simple Method of 
Calculating the Cost of Mechanical 
Cultivation, 1207. 

Muermd, 498. 

Mulberry : Economical Production of 
Mulberry Leaves, 57. On the Par- 
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tial Disinfection of Mulberry Leaves 
for Silkworms, gj. Chemical Com¬ 
position of the Autumn Leaves 
of the Mulberry, 17O. 

Mumbaca : 864. 

Mureba, 227. 

Murtillo, 498. 

Mushrooms, .|g8, 62,j. 

Musk Rat in Canada, 215. 

Myrislica (Virola) Bicuhyba, SO4. 

Myristica sunmmeusis , 266. 

NAbCAsS, 498. 

Nasonia brcvicomis, 1295. 

Naspal, 1082.* 

Natal Grass, 979.. 

Natri, 498, 

Nectandm , spp., 2(>t>. 

Nehmbium speciosum: Cultivation 
of the Lotus and the Microscopic 
Examination of its Flour, \o. 

Ncmatodirm /Uicollis, 78. 

Netherlands : The International Trade 
in Feeding Stuffs, page 4^7 • 

New South Wales; Banana Growing, 
ti 86, New Dairy Industry Legis¬ 
lation, 1218. 

New Zealand: Features of the Sheep 
Industries of the United States, 
New Zealand, and Australia Com¬ 
pared, 204. The International Trade 
in Feeding Stuffs, page 467. 

Nitrogen : Some Factors Affecting the 
b/Hieieney of PhosphatevS Di Qlcultly 
Soluble, 14. Relation of Lime to 
Production of Nitrates and Mineral 
Nitrogen, 145. Injurious Effect of 
Farmyard Manure on the Balance 
of Nitrogen in the Soil, 620. On the 
Capacity of White Mustard to Fix 
Nitrogen and Enrich the Soil, <>2r. 
Soluble Non-Protein Nitrogen of 
Soil, 724. Influence of Resin and 
Tannin on the Balance of Nitrogen 
in the Soil, 725. A Biochemical 
Study of Nitrogen in Certain 
Legumes, 1066. Nitrogen Fixation, 
Nitrification, Denitrification and the 


Production of Sulphuretted Hydro¬ 
gen by Bacteria in the Arctic Ocean, 
1267. 

Norway: The International Trade 
in Feeding Stuffs, page 467. 

Nutritional Deficiency, 415. 

Null alia cqui , 7 \. 

Nuttaliosls, 7). 

Nux vomica , 387, 

Nyctanihes A rbov-tyiUis, 1082. 

Oats : Average for the United States 
of Prices Paid to Producers, 103. 
A Case of Albinism Due to Cold and 
Occurring in the Leaves of Uruguay 
Oats, 153. Investigations on the 
Spontaneous Heating of a Heap of 
Oats, 234. Comparative Yields of 
Cereals in Italy, 267 Comparative 
Tests of 9 Varieties of oats atTo- 
restorp, Sweden, 630. Influence of 
Methods of Sowing Oats on Crop 
Yield ; Experiments in Russia, 636. 
Investigation into the Root Sys¬ 
tem of Oats, 741. Comparative 
Tests with 8 Races of Oats, at 
Flahult, Sweden, 747. Experiments 
in Siberia on Different Varieties of 
Oats, 966. Oat Growing in the State 
of Washington, 971* 

Oenocaypus , spp., 864. 

Oilcrops: Growing in India, 488. In¬ 
fluence of Green Manure on the Ger¬ 
mination of Oil Seeds, 755, Wild Oil 
Plants of Para, Brazil, 864. Crops 
Yielding Oil of Portuguese Guinea, 
956, Oils and Fats in Indo-China, 
1157. The Coliuuc Palm [Attalea 
Cohum) audits Products,. 1280. 

Oil-mill: Residues of Oil Industry, 
page 49 r. The Utilisation of the 
Residues of Oil Extraction, from 
Olives, 445. A Cheap Process for 
Extracting the Oil from Oil Fruits 
and Seeds and their Residues (Black 
Olives and Oilcakes) by Means of 
Non-inflammable Solvents, 10x8. 

Oil Palm, see Elaeis. 
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Oils various: Value of Ivime Seed as 
By-product of tlie Dime Industry, 
toy. Investigations into Veget¬ 
able Oils, 626* Recent Investigations 
iu Reference to Maximiliana limits, 
84 \. Preparation of Germ-free Maize 
Flour; Investigations in Hungary, 
lot 7. Utilisation of Cherry By-pro¬ 
ducts, to2o. The Oil of Wider Me¬ 
lon Seeds, c 16a. 

Olanamba, 388. 

Olives : Production of Manna by Olive 
Trees in Algeria, 405. In Morocco, 
609 Nitrogen Requirements of the 
Olive Tree, 106S. Olive-Growing 
and Production in Spain, page 1727. 
Nitrogen Requirements of the Olive 
Tree, 1081. 

Omphalobium Lambertii, 296. 

Onions iu United States, 103. In India, 
387 - 

Orange : The Washington NAvel 
Orange, 67, Seeds and Plants Im¬ 
ported into the United States, 388. 
Colour Changes due to Micro-or¬ 
ganisms in the Distillates of Plants 
and Flowers, 448, The Improve¬ 
ment of the Washington Navel 
Orange by Means of Bud Selection, 
507. Crop in Morocco, 609. The 
Orange tree in Algeria, 871. 

Osier Culture iu France, toSo. 

Oxy coccus macrocavpns ; The Cultiva¬ 
tion and Manuring of, 409. 

Paciiiha AQUATICA, 80 j. 

Pacliwai, 227. 

Packing and Transport of Agricul¬ 
tural Products, see Trade of Agri¬ 
cultural Products. 

Pacul, 498. 

Palo Colorado, 498. 

Palms: Hats made of Chinese Palm 
Ueaf, 799. Attalea Co kune, 1280. See 
Date Palm, Elaeis , 

Pangue, 498. 

Panicum sanguinale, 296. 

Paper: Zacaion as a Paper-making 


Material, 108. Utilisation of Ameri¬ 
can Flax Straw in the Paper and 
Fibre Board Industry, 3 jo. The 
Paper Birch in Canada, page 1238. 
Paper Making Materials from South 
Africa, 1162, Spanish Poiosts ami 
Paper Manufacture, 1188. 

Papaya, Variation in the Flowers, 182. 
Seeds and Plants Imported into 
United States, 388. 

Papilla, 498. 

Paraguay: Panicum sanguinale or 
False * Cebadilla, a Wild Forage 
Plant, 296 

Parrilla, 498. 

Pasania cornea , 38S. 

Paspalnm , spp., 37, 978. 

Palana, 86 p 

Patang, 1082. 

Patents, see Machinery 

Pea: The Green Pea as a Forage Plant 
in North America, 982. 

Peach: Frost Protection for Fruit and 
Vegetables iu the United States, 3. 
Pollination of Fruit Trees, hi. 
Buried Peach Orchards, 179. Pro¬ 
duction of Peaches in the United 
States, 180. Peaeli Supply and Dis¬ 
tribution in 191 j, 237. Soils of 
Massachusetts and Connecticut. 307, 
Report on New or Noteworthy 
Fruits by the New York Agricul¬ 
tural Experiment Station, 3* >8. 
" Aribaud ” Peach; A New Va¬ 
riety from Franco, 309. Cost of 
Running a Peach Orchard in North 
Carolina, U. S. A., pjo, The Taxo¬ 
nomic Value and Structure of the 
Peach Deaf Glands, 848. 

Peanut: The International Trade in 
Feeding Stulls, page 467 . .Expert 
incuts in Growing Amok is hvpo- 
gaca in Eastern Uruguay, 519. 
Crops Yielding Oil of Portuguese 
Guinea, 956. 

Pear-tree: Frost Protection in the 
United States, 3. Table Showing 
Results Obtained with Different 
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Fruits by Cross-Pollination, 61. Val¬ 
ue of Farm Products in the United 
States and tlieir Prices at the Farm 
in 1914, 103. New Observations on 
the Concretions in the Pulp of 
Fears, 275. Wild Pear in United 
States, 388. Attempted Classifica¬ 
tion of Pears, 869. Pyrits callcryana, 
an Interesting Species of Pear 
Tree, 870. 

Peat-Soil; The Reclamation of Bog 
hand in Ireland, 494. Report 011 
Experiments with Bacterised Peat 
or Huniogen, 497, 846. The Treat¬ 
ment of Peat Beds to Prevent 
boss of Nitrogen, 1060. Experi¬ 
ments on the Cultivation of Mead¬ 
ows on Peat Soils in Russia, 1075. 
Investigations on the Microorgan¬ 
isms ol Peat Soils, Waste and Cul¬ 
tivated, 1258 Investigations on the 
Peat Beds and the Peat Industry 
in Canada, 1323. 

Pectinobncier amylaphilnm , a New 
Organism which may he of Practical 
Importance in Flax Retting, 797. 

Peepul, 1082. 

Pentaclethm filamcntosa , 864. 

Pepper-cultivation in Banka, 1286. 

Peppermint, 303. 

PergitUa exfensa, 45. 

Persimmon, 872. Persimmon (Diospy 
ms kaki) in United States, 388. 

Pcmno, 498. 

P/msmhts adenuuthus, 492. 

Pheasant, see Aviculture. 

Philippines : The Sugar Industry, 228. 
New or Noteworthy Tropical Fruits, 
760. 

Phokadie, 200. 

Phonolit, see Manures, Potash. 

Pliotee, 266. 

Phyilanthns Hmblica , 387. 

Physics and Chemistry of Soil, see Soils. 

Physiology, Animal, see Anatomy. 

Physiology, Plant, see Chemistry and 
Physiology. 

Phytelephas, 881. 


Piassava, 2, 754. 

Pieea : T11 Canada, page 123 5. 

Pichi, 498. 

Pig Keeping: Symptomatic An¬ 
thrax in Swine, 80. Pig-feeding 
Experiments With Aftermath Hay 
Meal, 88. Feeding Experiments on 
Young Pigs with Skim Milk Sup¬ 
plemented by Cream Substitutes 
of Varying Protein Content, 89. 
Averages for the United States of 
Prices Paid to Producers of Farm 
Products, 103. Fecundity and the 
Relation between Male and Female 
Descendants in Improved German 
Pigs, 206. Beriberi and Cottonseed 
Poisoning in Pigs, 317. Experi¬ 
ments in Swine Feeding at the 
Oregon Agricultural College Experi- 

, meat Station, 421. Clover Flour 
as a Feed for Pigs, 422. Ground 
Wheat versus Whole Wheat for 
Fattening Pigs, 540. On the Use of 
Fern root in German Pig Feeding 
Experiments, 541. Experiments ill 
Pig Feeding with Potato Peel, 778. 
Experiments iu Feeding Pigs with 
Straw Meal and Straw rendered 
Soluble by Caustic Soda, 779. Va¬ 
lue of Lucerne and other Green For¬ 
age in Pig Feeding, 780. Pig Breed¬ 
ing ai;d Intensive Maize and Soya 
Pasturage iu the United States, 889. 
Device for Protecting Sucking Pigs, 
904, Experiments in Pig-Feeding 
Carried out by the Experimental 
Sub-Station of North Platte, Ne¬ 
braska, United States, 997. Speci¬ 
fic Effects of Different Rations on 
the Growth of Pigs, 998. Wheat as 
a Food for Fattening Pigs, 999, The 
Poland-China Breed of American 
Pigs, 1102. Ration Experiments 
with Swine, 1103. The Fattening 
of Pigs on Pasture under Forest 
1104. British Beikshire Society's 
Report, 1305. Fish Meal as Food 
for Pigs, 1301. 



Pigeon Pea, 493. 

Pili, 760. 

Pinal, 4 98. 

Pine: Experiments on Feeding 

Lambs with Pine Needles, 87. Tn 
Canada*, page X234. See also Fore¬ 
stry. 

Pineapple : Intensive Cultivation of 
Pineapples with Citrus in Queens¬ 
land, 304. The Per men ts of Pine¬ 
apple Wine, 55b. 

Pimlinem AUcastnnn , 388. 

Pircum, 4 98. 

Piropfasniosis, 71, 75. 

Pistachios: The Cultivation of Pis¬ 
tachios in Sicily, 336. 

Pitauga Brazilian, 761. 

Pilhecolohimn gmmiifenim, 985. 

Pits for Winter Gardening, 98. 

Plant Breeding; Plants Watered 
with Salt Solutions and the Possi¬ 
bility of the Transmission of their 
Acquired Characters, 28. Inherit¬ 
ance of Habit in the Common Bean, 
29. Apple Breeding in, Idaho, 30. 
Official Register of Selected Plants 
in Hungary, 31. Effect of Sorting 
Grain on the Yield o! Wheat, 32. 
On the Inheritance of Some Char¬ 
acters in Wheat, X59. Relation 

. between Sugar Content and the 
Chemical Characters of the Des¬ 
cendants of the Same Plant of Sug¬ 
ar Beet iti the ist Generation, 1 On. 
Intermediate Characters in Various 
Hybrid Species of Jr is, rhi. Ex¬ 
periments in the Improvement oi 
Wheat at Svalof, Sweden, 286. New 
Strain of Rye Selected at Svalof, 
287. Mutations of Wild Species of 
Tuberiferous Solanmn , 288. Se¬ 
lection Experiments with Timo¬ 
thy Grass at Svalof, 289. Inherit¬ 
ance of Length of Pod in Certain 
Crosses, 394. New Varieties of 
Plants on Sale by Vilmorin-An- 
dtieux, Paris, 395. .Plant Breeding 
in Cuba, 396, Potato Selection by 


Means of Sexual and Asexual Re 
Production, 500. Tlie Inipiovemont 
of the f ‘ Washington Navel .Orange ’ p 
by Means of Bud Selection, 507. A 
Bruit of Jitglans regia containing 
a Kernel of Corylm Arellano, 508. 
Comparative Tests of 3 Varieties 
of Rye at Torestorp, Sweden, 020. 
Comparative Tests of 9 Vatieties of 
Oats at Torcstorp, Sweden, 030. 
Cross between a Wi I< 1 Ct uoi fer and a 
Cultivated Crucifer with Tu homed 
Root, 631. Breeding Farm Ciops in 
Iowa, United Stales, 632. Studies on 
the Rot »t vSysiem of Plants in Refer¬ 
ence to Selection and Drought Re¬ 
sistance, 741. Comparative Tests 
of 4 Varieties of Barley at Tores- 
torp, Sweden, 740, Comparative 
Tests with 8 Races of Oats, at 
Plahult, Sweden, 747, Strawberry 
Breeding in the United States, 748. 
“ Thule ” a Variety of Wheat Suit¬ 
ed to Central Sweden, 857. Experi¬ 
ments in Siberia, on Diffeient 
Varieties oi Oats, 909. Work in To¬ 
bacco Selection at the Experi¬ 
mental Station of Dejember, Resi¬ 
dence of Besocki, Java, from Kg 2 
to 1015, 967, Correlated Characters 
in Maize Breeding, 1000, Number 
of Chromosomes and Size of the 
Nucleus in Some Forms of Anhr - 
rhintm , 1070, A Case of Variations 
Observed in tlit* Potato in Holland, 
1071. Experiments on Crossing 
Two Varieties of Simllnwer {Netinn 
Urns annum X ngiophvllus A. 
Gray) to Obtain a Type Resistant to 
rust, in Russia, 1072. Cereal Se* 
lection in Croatia, Austria Hungary, 
i 172. Etiolated Cereal Plants, 1272. 
Two New Seedling Hops of Com¬ 
mercial Promise, 3 273. 

Platonia Insignia, 864. 

Plough: l)reux-Brazes Double Flem¬ 
ish Plough, 95, Quiekly-deta 
eh able Plough Shares, 672. 



Plum : Pollination, 61. Imported into 
the United States, 308, 388. 

Poa spp., 3S8, 398. 

Pollination, see Chemistry and Phy¬ 
siology of Plants, 

Polygonum /iuc/orium, 44. 

Poutianak, .j8. 

Poplar; Growth of the Black Poplar 
‘in Tuscany and its Utilization, 70. 
The Forest Trees of Canada, page 

1234 . 

Poppy, Production in Italy, 757. 

Populus see Poplar. 

Povaqueiba s&vica , 864, 

Pororema, 864. 

Porto Rico : Cover Crops, 492. 

Portugal: Control of tlie Importa¬ 
tion, Manufacture and Sale of 
Chemical Manures, 17. The In¬ 
ternational Trade in Feeding 
Stuffs, page 467, The “ Miranda ” 
Breed of Cattle, 77 2. The Cheese 
Industry, 800. To baceo-Growiug, 
986. 

Potash, see Manure Potash. 

Potatoes: The Tyrosinase of.the Po¬ 
tato and Sugar Beet, 20. Experi¬ 
ments in Germany on the Effect of 
the Selection of Seed Potatoes 
upon the Yield, 38. Experiments 
in Feeding Milch Cows with Pota¬ 
toes from Silo, 83. Value in the 
United Slates and their Prices at 
the Farm, 103, Agricultural Desic¬ 
cating Installations, art). Mutations 
of Wild Species of Tuheriferous 
Solatium , 288. Seeds and, Plants 
imported into the United States, 388 
The Carbohydrates of the Deaf and 
Deaf Stalks of the Potato, 505. Po¬ 
tato Selection by Means of Sexual 
and Asexual Reproduction,' 506. 
Experiments Carried out in 1915 
by the German Station for Potato 
Cultivation, 513. Growing in Mo¬ 
rocco, 609, New Method of Econom¬ 
ic Cultivation of the Potato, 639. 
Change in the Specific Gravity 


and in the Starch and Dry Matter 
content of Potatoes dining Storage, 
713- Changes Occurring in Potatoes 
(Luring Storage, 802. The Enzymes 
Zymase and Carboxylase in the 
Storage Organs of the.Potato, 850. 
Investigations into the Part Played 
by the Amylase in Potato Tubers, 
851. Cultural, Food and Industrial 
Value of Some Varieties of Potato 
Tested in Hungary, 861. Influence 
of Excess of Water in the Soil, dur¬ 
ing the Second Half of the Summer, 
on the Formation of Secondary Po¬ 
tato Tubers and their Starch Con¬ 
tent, 862. Comparison between 
the Effects of Manuring Potatoes 
with Nitrate of Soda and Sulphate 
of Ammonia, 863. Experiments in 
Potato Storage with Sulphur, 916. 
Comparative Experiments in the 
Growing of some Varieties of Po¬ 
tato at the Scientific Agricultural 
Station of Flalmlt, Sweden, 974. 
Profit Ensured in Southern Rhodesia 
by Treating Potatoes with Bordeaux 
Mixture, 1014. A Case of Variations 
Observed in the Potato in Holland, 
1071. Effect of Sulphur in the Cul¬ 
tivation of the Potato; Experi¬ 
ments in Chili, 1074. The Dessi- 
cation of Potatoes in Germany, 
Til6. The Value of Immature Po¬ 
tato Tubers as Seed, 1274. Potato 
Trials in Guernsey, 1275. Experi¬ 
ments on the Manuring of Potatoes 
in Germany, 1276. 

Poultry: Effect of Pituitary Sub¬ 
stance on the Egg Production of the 
Domestic Fowl, 90. Value of Farm 
Products in the United States and 
their Prices at tlie Farm in 1914. 
103. Physiological Relationship be¬ 
tween the Yellow Pigment of the 
Hen and the Xanthophyll of Plants, 
207. Measurement of the Winter 
Cycle in the Hen and the Egg 
Production of Domestic Fowl, 208. 



Pigeon Pea, 493. 

Pili, 760. 

Pinal, 498. 

Pine: Experiments on Feeding 

I v ambs with Pine Needles., S7. T11 
Canada, page 1234. See also Fore¬ 
stry. 

Pinea])ple: Intensive Cultivation of 
Pineapples with Citrus in Queens¬ 
land, 304. The Ferments of Pine¬ 
apple Wine, 556. 

Piratinera AUcastrinn , 388, 

Pireum, 498. 

PiToplasmosis, 71, 75. 

Pistachios: The Cultivation of Pis- 
lachios in Sicily, 336. 

Pitanga Brazilian, 761. 

Pithectilobinm gummi/emm, 985. 

Pits Cor Winter Gardening, 98. 

Plant Breeding: Plants Watered 
with Salt Solutions and the Possi¬ 
bility of the Transmission of their 
Acquired Characters, 28. Inherit¬ 
ance of Habit in the Common Bean, 
29. Apple Breeding in, Idaho, 30. 
Official Register of Selected Plants 
ill Hungary, 31. Effect of Sorting 
Grain on the Yield of Wheat, 32. 
On the Inheritance of Some Char¬ 
acters in Wheat, 159. Relation 

. between Sugar Content and the 
Chemical Characters of the Des¬ 
cendants of the Same Plant of Sug¬ 
ar Beet in the 1st Generation, 1O0. 
Intermediate Characters in Various 
Hybrid Species of Iris, i6t. Ex¬ 
periments in the Improvement oi 
Wheat at Svalof, Sweden, 286, New 
Strain of Rye Selected at Svalof, 
287, Mutations of Wild Species of 
Tuberiferous Solanum , 288. Se¬ 
lection Experiments with Timo¬ 
thy Grass at Svalof, 289. Inherit¬ 
ance of length of Pod in Certain 
Crosses, 394. New Varieties of 
Plants on Sale by Vilmorin-An- 
drieux, Paris, 395, Plant Breeding 
in Cuba, 396. Potato Selection by 


Means of Sexual ami Asexual Re 
Production, 500. The Improvement 
of the “ Washington Navel .Orange ” 
by Means of Bud Selection, 507. A 
Fruit of Jvglans regia containing 
a Kernel of t'orylus Anilaua, 508. 
Comparative Tests of 3 Varieties 
of Rye at Torestorp, Sweden, 020. 
Comparative Tests of 9 Varieties of 
Oats at Torestorp, Sweden, 030. 
Cross between a Wild Crucifer and a 
Cultivated Crucifer with Tuberiscd 
Root, 63T. Breeding Farm Crops in 
Iowa, United States, 632. Studies on 
the Root System of Plants in Refer¬ 
ence to Selection and Drought Re¬ 
sistance, 741. Comparative Tesls 
of 4 Varieties of Barley at Tores¬ 
torp, Sweden, 746. Comparative 
Tests with 8 Races of Oats, at 
Flaliult, Sweden, 7J.7. Strawberry 
Breeding in the United States, 748, 
“ Thule ” a Variety of Wheat Suit¬ 
ed to Central Sweden, 857. Experi¬ 
ments in Siberia, on Different 
Varieties of Oats, 96(5. Work in To¬ 
bacco Selection at the Experi¬ 
mental Station of Dejember, Resi¬ 
dence of Besoeki, Java, from 1912 
to 1015, 967. Correlated Characters 
in Maize Breeding, 1069. Number 
of Chromosomes and Size of the 
Nucleus in Some Forms of Antir¬ 
rhinum, 1070. A Case of Variations 
Observed in the Potato in Holland, 
1071. Experiments on Crossing 
Two Varieties of Sunflower (Helton 
thus annum X JA agwphyltus A. 
Gray) to Obtain a Type Resistant to 
rust, in Russia, 1072. Cereal Se¬ 
lection in Croatia, Austria Hungary, 
j 172. Etiolated Cereal Plants, 127:2. 
Two New Seedling Hops of Com¬ 
mercial Promise, 1273. 

Pin Ionia insign is, 864, 

Plough: Dreux-Brezes Double Flem¬ 
ish Plough, 95. Quiekly-deta 
eliablc Plough Shares, 672, 



Plum : Pollination, 61. Imported into 
the United States, 308, 3S8. 

Pan spp., 388, 398. 

Pollination, see Chemistry and Phy¬ 
siology of Plants, 

Polygonum tmctovmm , 4. 

Pontianak, 48, 

Poplar: Growth of the Black Poplar 
*111 Tuseany and its Utilization, 70. 
The Forest Trees of Canada, page 

1234- 

Poppy, Production in Italy, 757. 

Populus see Poplar. 

Povaqueiba serica , 864, 

Pororetna, 864. 

Porto Rico: Cover Crops, 492. 

Portugal: Control ol the Importa¬ 
tion, Manufacture and Sale of 
Chemical Manures, 17. The In¬ 
ternational Trade in Feeding 
Stuffs, page 467. The "Miranda” 
Breed of Cattle, 772 The Cheese 
Industry, 800. To baeeo-Growing, 
986. 

Potash, see Manure Potash. 

Potatoes : The Tyrosinase of. the Po¬ 
tato and Sugar Beet, 20. I Experi¬ 
ments in Germany on the Effect of 
the Selection of Seed Potatoes 
upon the Yield, 38. Experiments 
in Feeding Milch Cows with Pota¬ 
toes from Silo, 83. Value in the 
United Slides and their Prices at 
the Farm, 103, Agricultural Desic¬ 
cating Installations, 219. Mutations 
of Wild Species of Tuheriferous 
Salanum, 288, Seeds and Plants 
Imported into the United States, 388 
The Carbohydrates of the Deaf and 
Leaf Stalks of the Potato, 305. Po¬ 
tato Selection by Means of Sexual 
and Asexual Reproduction/ 506. 
Experiments Carried out in 1915 
by the German Station for Potato 
Cultivation, 313. Growing in Mo¬ 
rocco, 609. Kew Method of Econom¬ 
ic Cultivation of the Potato, 639. 
Change in the Specific Gravity 


and in the Starch and Dry Matter 
content of Potatoes during Storage, 
7^3. Changes Occurring in Potatoes 
during Storage, 802. The Enzymes 
Zymase and Carboxylase in the 
Storage Organs of the Potato, 850. 
Investigations into the Part Played 
by the Amylase in Potato Tubers, 
S5r. Cultural, Food and Industrial 
Value of Some Varieties of Potato 
Tested in Hungary, 861. Influence 
of Excess of Water in the Soil, dur¬ 
ing the Second Half of the Summer, 
on the Formation of Secondary Po¬ 
tato Tubers and their Starch Con¬ 
tent, S62. Comparison between 
the Effects of Manuring Potatoes 
with Nitrate of Soda and Sulphate 
of Ammonia, 863. Experiments in 
Potato Storage with Sulphur, 916. 
Comparative Experiments in the 
Growing of some Varieties of Po¬ 
tato at the Scientific Agricultural 
Station of Flahult, Sweden, 974. 
Profit Ensured in Southern Rhodesia 
by Treating Potatoes with Bordeaux 
Mixture, 1014. A Case of Variations 
Observed in the Potato in Holland, 
X071. I Effect of Sulphur in the Cul¬ 
tivation of the Potato; Experi¬ 
ments in Cliili, L074. The Dessi- 
cation of Potatoes in Germany, 
I2i0. The Value of Immature Po¬ 
tato Tubers as Seed, 1274. Potato 
Trials in Guernsey, 1275. Experi¬ 
ments on the Manuring of Potatoes 
in Germany, 1276* 

Poultry: Effect of Pituitary Sub¬ 
stance on the Egg Production of the 
Domestic Fowl, 90. Value of Farm 
Products in the United States and 
their Prices at the Farm in 1914. 
103, Physiological Relationship be¬ 
tween the Yellow Pigment of the 
Hen and the Xanthophyll of Plants, 
207, Measurement of the Winter 
Cycle in the Hen and the Egg 
Production of Domestic Fowl, 208. 
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Poultry Breeding, 209. Observa- 
* tions 011 Fowl Cholera, 31S. The 
Control o£ Contagious Epithelioma 
in Chickens by Vaccination, 319. 
Seventeen Years* Selection of a 
Character Showing Sex-Linked Meu- 
delian Inheritance, 325. Co-opera¬ 
tive Poultry Marketing in Saskat¬ 
chewan, Canada, 3,(7. On the 
Effects of Feeding Pituitary and 
Corpus Luteum Substance to Grow¬ 
ing Chicks, 423. paying Com¬ 
petition a't Burnley, 425. Report* 
of the Third Egg-Laying Competi¬ 
tion Held in Ireland from October 
rst. 19H to August 31st., 1915, 542. 
Experiments on the Necessity of 
adding Gravel to Poultry Pood, 781. 
Egg-laying Competition in Austra¬ 
lia, 1000. A Study of Constitutional 
Vigour in Poultry, 1106. Rations 
for Growing and Fattening Roasters 
and Capons, 1107. Investigations 
on the Poisoning of Poultry by 
Com Cockle in Hungary, 1191. A 
Model Poultry Farm in Uruguay, 
1199. Poultry Breeding in Tunis; 
Imported and Native Breeds, 1302. 
Fecundity in Relation to Stamina, 
* 3 ° 3 - 

Pressed Pomace, 339. 

Prickly Pear: Yields of Native, in 
Southern Texas, 58. 

P folium altiasinmm , 2f>0. 

Pfolium heptaphyUum, 260. 

Primus hviganlina , 388. 

Pnmiis Laurocerasi's, 2 r. 

PseudoIsuga mucrouata : In Canada, 

, page J23G. 

Psoralea oorylifolia , 147, 

Plerocarpus gmanensis, 266. 

Pulse Crops: In Morocco, 609, Some 
Factors Affecting the Cooking of 
“ Dholl ” [Cajanus indiem), 973. 
See also Beans etc, 

Punica Gmnatum , 1082. 

Puputxha, 864. 

Purple Heart, 266. 


Ouanoonc Nth trK it, 388, 

Queensland: Intensive Cultivation 
of Pineapples with Citrus in Queens¬ 
land, 304. Regulation for the Com¬ 
merce of Fruit in Cases, in Queens¬ 
land, 3p). 

Ouedliueja, 498, 

Queule, 498. 

Oui la, ,jc)8* 

On ilia ja Saponaria , 498. 

Quiuchamali, 498. 

Guinea (Chenopodium Qninoa ), 39, 
498. 

RABBIT: Cross between a Wild and a 
Domesticated Fur Rabbit in Order 
to Obtain a Good Fur, 894. Feed¬ 
ing Experiments with Babbits, 3 303. 

Rabies, see Hygiene of Live Stock. 

Radishes: Recent Researches on the 
Chemical and Histological Char¬ 
acters of Radishes Cultivated in 
the Presence of Sugars, 22. 

Raiufall: Agricultural Meteorology 
in the United States, 0. The Com¬ 
position of Rain Water at Monte¬ 
video, 7. 

Raisin, see Vine Growing. 

Rami, 227. 

Rape Cakes, page 477, 961. 

Raphia vinifem , 2. 

Raspberry, 388. 

Raswat, 1082, 

Refrigeration, see Cold Storage. 

Rennet from the.Stomach of the 
Calf, Sheep, and Goal, 233. 

Resin; Some Little-known Resins, \H. 

Rheedia macro phylla, 864. 

Rhenaniaphosphat, 4 96. 

Rhipicephalm bursa, 74. 

Rhipiccphalus sanguineus tick from * 
a dog in Brazil, 187. 

Rice: Ranghino Rice, 3p Tetra* 
phosphates in Rice Lauds, 35, Dif¬ 
ference of Humidity in Ripe Paddy, 
36. The Frequency of Low Tempe¬ 
ratures at Vereelli (Italy) and. its 
Effects on the Cultivation of Rice, 
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141. Bakhar, the Indian Rice Beer 
, Ferment, 227. Cultivation in Brit¬ 
ish Guiana, 266. The Healthiness 
of Rice fields in Italy, 267. Yield 
of Rice in Italy, 267. Ash Composi¬ 
tion of Upland Rice at Various 
St i iges of Growth, 276. Japancse Rice 
“ Sekyama” in Italy, 292. The 
International Trade and Production 
of Rice Residues, page 473. Green 
Manuring in India, 387. Lencino 
Rice in Italy, 399. The Milling of 
Rice and its Effect upon the Grain, 
40U. The Milling of Rice and its 
Mechanical and Chemical Effect - 
upon the Grain, 444. Rice Growing 
in Italy, 511. Station for Experi¬ 
mental Rice Cultivation, Vercelli, 
Italy, page 786. Growing in Mo¬ 
rocco, 609. Particulars of Rice-grow¬ 
ing in Sumatra, 638. Sowing and 
Transplanting Rice on the “ Da- 
pog ” Method, Peculiar to some 
Parts of the Philippines, 749 Early 
Weeding of Rice Fields, 750. Ex¬ 
periments in Manuring Rice with 
Burnt Paddy Husks, in Burmah, 
751. Vasino Winnowing Machine, 
785. The Vasino Paddy Cleaning 
Machine, Fitted to a Threshing Ma¬ 
chine, 786. Testing, Storage and, Pre- • 
paration of Unpolished Rice, 1253. 

Rice Beer, 227. 

Roll, 1082, 

Rose-growing for Essential Oil in 
Hungary, 303. 

Roumania: The International Tiadc 
in Feeding Stuffs, page 467, Agri¬ 
culture and its Allied Industries 
iu Roumania, 1253. 

Rubber: Amount of Rubber Shipped 
from Liberian ports, 2. The Smok¬ 
ing of Plantation Rubber, 46. Va¬ 
riation in Plantation Rubber, 47. 
Orinoco Scrap, 266, On the Action 
of Alkalies and Acids on Rubber, 
1217, See also Rubber Plants, He- 
vea, etc. 


Rubber Plants: Rubber Producing 
Plants in Southern Italian Somali¬ 
land, 45. I11 British Guiana, 266. 
In India, 488. Colonial Plants of 
Economic Importance Cultivated 
in the Royal Colonial Gardens of 
Palermo, and Capable of Acclima¬ 
tisation in Sicily, 499. Manurial 
Experiments with Young Rubber 
at Kuala Lumpur, F. M. S., 522. 
In Portuguese Guinea, 956. 

Rubia cor difolia, 1082. 

Rubus biflorus quinquefloras, 388. 

Rural Economics: The Labour Ques¬ 
tion in. South Africa, page 22. The 
Farmer’s Response to Economic 
Forces, 99. One-Crop Planning Ver-. 
sus Dairying in Wisconsin, 100. In¬ 
vestigations into the Returns of 
Swiss Agriculture during the Year 
1913-14, 101. Investigations of the 
Institute for Research in Agricultur¬ 
al Economics Oxford, T02. Value of 
Farm Products iu the United States 
and their Prices at the Farm, 103. 
Investigation into the Returns of 
Swiss Beekeeping in 1914, 104. In¬ 
fluence of the Size of the Farm upon 
the Wages of Labour in' the Irri¬ 
gated Sections of the United States, 
22i. Regulation of the Association 
of Spanish Agriculturists for the 
Purchase, Sale and Leasing of 
Farms, 222. Labour Cost of Produc¬ 
ing Maize in Ohio, 223. Economics 
of Apple Orcharding iu the Pacific 
Northwest, 224. The Problem of 
the Sale of Agricultural Products* 
iu the United States iu Connection 
with Economy in Fanning, 225. A 
Critical Study of the Methods of 
Valuation, 22C. Managing Alfalfa 
Pastures in Arizona, 334. Relation 
of Investment to Farm Profits iu 
the Dairy Farms of Wisconsin, 335. 
Cultivation of Pistachios* in Sicily, 
336. Cost of Milk Production in 
the Counties of Kent and Surrey; 
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Further Report, 337. Cash-renting 
and Share-renting in Missoni i. Unit¬ 
ed States, 430. Uabour III com 
in United Slates, 437, 43S. Culti¬ 
vation of the Bamboo as a Profitable 
Commercial lint reprise, 439. Cost 
of Running a Peach Orchard in N. 
Carolina, U. S. A., 440. The Practi¬ 
cal Balancfe for a Successful Dairy 
Farm in the United States, 441. 
Profits and Dosses in the Dairy 
Business of Chemung County, New- 
York, 442. A Study of the Tenant 
Systems of Farming in the Yazoo- 
Mississippi Delta, U. S. A., 552. 
Some Factors for Success ill Farm¬ 
ing in the Wisconsin, U. S. A., 553. 
Farm Valuations for Book-keeping 
Purposes, 554, Influence of the Size 
of Farms on their Gross Yield, 678. 
Increase of Yield of the Soil in the 
Alpine Regions of Salzburg, Aus¬ 
tria, 793. Discussion as to the 
Method of Effecting Valuations, 905. 
Cost of Production of the Principal 
Cereals in European Russia, 906. 
Wheat Growing on the Share-farm¬ 
ing . System in the State of Vic¬ 
toria, 907. Strawberry Farming as 
an Exclusive Cultivation in the 
South of the United States, 908. 
Cost of Milk Production in the 
County of Jefferson, State of New 
York, U. S, A., 909. Economic De¬ 
sirability of Tree Planting in Grass¬ 
lands, 975. Results of Farm Manage¬ 
ment Demonstration Work in U,S. A., 
ioto. Crop Yields and Prices and 
Future Food Supply in the United 
States, ion. Time and Method of 
Tillage on the Yield and Compara¬ 
tive Cost of Production of Wheat 
in the Pelouse Region of Eastern 
Washington, 3012. Enquiry into 
the Most Usual Depreciation Rates 
for Agricultural Machinery in Min¬ 
nesota, 30x3. Profit Ensured in 
Southern Rhodesia by Treating Po¬ 


tatoes with Bordeaux Mixture, TO! | 
The Cost of Food in the Production 
of Milk, 1093. Machinery Cost of 
Farm Operations in Western New 
York, mo. Farm Management 
Prat ice ol Chester County, Pa., 
U.S. A., 1 r 14. Study of a Small Hold¬ 
ing at Kirberg, District of Wies 
baden, Germany, 1115. Statistical 
Report on the Tnlluencc of Distance 
from Market on the Value of Rural 
Property in Missouri, U. S. A., 1116, 
The Sources of Farm Profits and 
Their Relative Importance, 1212. 
Statistical Researches on the Chief 
Factors which rniluemv Faun Profit 
m Denmark, 1213. The "Mom 
gharsn”, Form of Contract in N01 th¬ 
em Africa, 1214. The Possibilities 
of Increased Crop Production, 33x2. 
Comparative Results Obtained on an 
Estate in Tuscany where a Farm 
Worked by the landlord was Ai- 
terwards Run on the Metayage 
System, 1313. Metayage on an Um ¬ 
brian Estate (Italy), 131 [. Govern¬ 
ment Share-Farming Experiment 
in New South Wales, j 315. The Exa¬ 
mination of Data in Investigations 
on Agricultural Economies, J310, 

’ Farm Cost Accounting in the United 
States, 1317. Fixing the Price of 
Milk, 1318. 

Russia : buboiutory Research in Con¬ 
nection with the Grain Elevators 
of the Russian State Bank, np 
The International Trade in Fet'd' 
iug Stuffs, /w/y joy. Tin* First 
Years of the Moscow Higher School 
of AgrieulUue, 383. The KlTeet of 
Heating Seeds upon the Develop¬ 
ment of the Plant; Experiments 
Made in Russia with Wheat,, 391. 
The Bureau of Applied Botany At¬ 
tached to the Scientific Committee 
of the Russian Ministry of Agri¬ 
culture and its First 20 Years of 
Work (189 j-ioi j), 013. The Cotton 
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Plant in the Russian Umpire, (tji. 
The Ulcere of Russian Coarse wooll- 
ed Sheep, 0(>8. Cost of Production 
of the Principal Cereals in FEuropean 
Russia, 906. Experiments on the 
Cultivation of Meadows on Peat 
Soils, J075. The Reclamation of 
Arid Steppe Soil and of Shifting 
Sands in the Province of Astrakan, 
n(xj. Manufacture and Co-opera¬ 
tive Supply of Agricultural Machin¬ 
ery and Implements, 1205. 

Rve : Value of harm Products in the 
United States and their Prices at 
the Farm in 1914, 103 Compara¬ 
tive Yields of Cereals in Italy, 267. 
A New Strain of Rye Selected at 
Svalof, 287. Production of Rye 
Bran, page 4J2 . Comparative Tests 
of 3 Varieties of Rye at ToresLorp, 
Sweden, 629. A Remarkable Cul¬ 
tural Variety of Rye in the Upper 
Valley of Dora Ripuria, Italy, 635. 
Changes in the Chemical Composi¬ 
tion of Rye Seed through the Action 
of Some Species of Fusarium , 742. 
Injuries to Rye and Wheat Grain 
Produced l>y Threshing and Their 
Consequences, 860. 

Sabokiro, 864. 

Sacchaymn spoutaneum in Binding 
* Moving Sands, 491. 

Saco glottis amazon tea, 86.j. 

Saco glottis Uchi, 864. 

Sacred liar Flower, 388. 

Saffron ; Production in Italy, 757, 
Sainfoin in United States, 388, 

Salvarsau, 660. 

San, 147. 

Sandorwum Koetjape , 7O0, 

Sandy Soil: The Value of Saccharnm 
spontamum in Binding Moving 
Sands * in Sicily, 49T. Plants for 
Binding Dunes, 498, 1164. 

Sapiitm , 266. 

Sapindus Saponaria, 8G4. 

Sappau, T082. 


Sapucaia, S6p 

Saycophaga magnified , 76. 

Schools of Agriculture, see Agricultural 
Education. 

Sechium eduU\ 199. 

vSeeds, Agricultural: Influence of Pol¬ 
lination 011 the Production of Red 
Clovei Seed, 26. The Effect of 
Sorting Grain on the Yield of Wlieat, 
32. Calcium Plypoehlorite as a 
Seed Sterilizer, 162. Production and 
Commerce of Forage Plant Seeds 
in Canada, 163. Comparative Re¬ 
searches on the Dimensions of the 
Seeds of Clover and Dodder, 290. 
Testing of Agricultural Seeds in 
South Australia. 397. Experiments 
011 the Germination of Seeds of 
Graminae, 398. In Sweden, page 921. 
Experiments on the Germination 
Capacity of Beet Seeds, Bohemia, 
858 A New Method of Determining 
the Impurity of Cereal Grains, 
caused by the PrcvScnce of Seeds 
of Agrosfemma Githago, 968. Agri- 
gricultural Value of Impermeable 
Seeds; 1173. The Seed of Commelina 
• communis L- Characteristic of Seed 
Samples derived from the Maritime 
Region of Eastern Siberia, 1174. 
New Dressing Machine for Spherical 
Grain, 1306. 

Selection, see Plant Breeding. 

Septicaemia pluriformis avium , 77. 

Serenoa serrulata, 911. 

Sericulture: On the Partial Disin¬ 
fection of Mulberry Leaves for 
Silkworms, 9 r. Development of 
the Silk Glands in the Chief Races 
of Silkworms and their First Cross¬ 
es from the .Point of View of the 
Quality and Length of the Reel- 
able Silk, 2i3. Sericulture in Egypt, 
212. Experiments in Silkworm Rear¬ 
ing in Tripoli, 213. Examination 
of a Sample of White Oval Cocoons 
from Kiang-son, China, 2x4. Orien¬ 
tation of the Mature Silkworm in 
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the Act of Spinning its Cocoon, 327. 
Pliototaxy in Silkworms, 328. Par¬ 
thenogenesis in tlic Silkworm, 427. 
Methods for Testing fumigated 
Cocoons, 563* Industrial Value of 
Japanese Yumamai and Sakusau 
Silks; Experiments in Italy, 504. 
Experimental Hearing of the Silk¬ 
worm in “ Tilimhars ”, in South¬ 
ern Italy, (>69. Creation of a 
School of Silkworm Rearing in the 
Republic of Colombia, 721. Recent 
Investigations at the Imperial In¬ 
stitute in London, 841. On the Val¬ 
ue of Id me in Relation to Silkworm 
Nutrition, 890. Study of Sericulture 
in Madagascar, 891. I Experiments 
in Breeding different Races of Silk¬ 
worms, at the Silkworm Station 
of Puerto de Santa Maria (Seville, 
Spain), ioot . Silk in ludo China, 
1157. Recent Investigations at 
the Imperial Institute, London, 
1162. The Work of the Institute 
for Research on Silkworms at 
Portici (Italy), j 202. The Work of 
the Experiment Station for Silk¬ 
worms at Murcia, Spain, 1910 id 
1914, 1203. Wild Silkworms of 

Africa, 1204, 

*Sc$banid t 147, 387. 

Sesame ; Sesame Cake as a Feed for 
Milch Cows, 84. Sesame Trade of 
Producing Countries, page 481 . 
Sesame-growing in Sicily, <>4 j. 

Sewage : Studies of Fish Life and Wri¬ 
ter Pollution, 92, 5 p>, 557, 

Sheep: Vaccination of Sheep against 
the Disease Septicaemia pluHfoyynis 
avium , 77. The LTe History of 
Nemat adieus filieollis' Rud., a Ne¬ 
matode Parasite of the Sheep’s 
Intestine, 78, Sheep Lice, 79. Ex¬ 
periments in Germany on Feed¬ 
ing Lambs with Pine Needles, 87. 
Value of Farm Products in the Unit¬ 
ed States and their Prices at the 
Farm in 1914, 103,* Features of the; 


Sheep Industries of the United 
States, New Zealand, ami Austra¬ 
lia Compared, 20j. Improvement of 
Italian Sheep. 538. Tests on Milk¬ 
ing Ewes in Hungary for Yield of 
Milk and Wool, 339. In Mnmv», 
(>09. The Fleece of Russian Coarse 
woolled Sheep, 0(>8. The Adapta¬ 
tion of Diffeieiit Breeds to the 
Livestock Industry in the United 
States, 992. Sheep-raising in La 
Mancha, Spain; Systems of Stock 
Breeding Combined With Cultiva¬ 
tion, uoi, Meudebsm of Short 
Ears in Sheep, 1197. The Travell¬ 
ing of Flocks in the Dinarie Zone 
(Eastern Adriatic), 1198. 

Shells, Unexploded in the Field, ic/p 

Si can a odor if era, 388. 

S iderodendivn Iviflontni, 266, 

Silicate Cotton, T309. 

Silkworms, see Sericulture. 

Si Ivor hall, 266. 

Silver Fox Farming in Eastern North 
America, op 

Simavuba officinalis , 200 . 

Simiri, 26b. 

Sinndium, 610. 

Siringa, St >4. 

Sisal: The Fibre Industry of Mauri¬ 
tius, 229. Acclimatisation in Si* 
oily, 4d9« 

Skins, see Hide. 

Soft Wallaha, 200. 

Soil: In the Vitieultund Districts of 
South Afrit*a, page 4, Effect of 
Temperature on Movement of Win 
ter Vapour and Capillary Mobillm* 
in Soils, 8 . Soil Temperature as In 
ilueueed by Cultural Methods, 9* 
Effect of Fertilizers on the Physical 
Properties of .Hawaiian Soils, to. 
The Humification of Plant Consti¬ 
tuents, 11, Influence of Orftwth of 
Cowpeas upon some Physical, Che¬ 
mical ami Biological Properties 
of Soil, 142. Relation of Lime to 
Production of Nitrates and Mineral 
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Nitrogen, 145. Soil Gases, 268. Tlie 
Displacement of Potash and Phos¬ 
phoric Acid Contained in Certain 
Rocks by Some Substances Used 
as Fertilisers, 385. The Effect of 
Phosphoric Acid Upon the Decom¬ 
position of Sugar in the Soil, 490. 
Physical and Chemical Composition 
of 2 Soils from the Spanish Gharb 
(Morocco), 609. The Presence of a 
Wet-repelling Film on the Surface 
of Particles of Sand and Mould, 614. 
The Movement of Soluble Salts 
with the vSoil Moisture, Experiment 
at Utah, United* States, 615. The 
Alkaline Reaction produced by Acid s 
in Soils, viewed from the Stand¬ 
point of Plant Nutrition, 616. Steri¬ 
lisation of the Soil by Dry Heat, 
6 c 8. Texture of the Soil in Java, 
Determined by Mohr’s Method 
of Mechanical Analysis, (319. On 
the Capacity of White Mustard 
to Fix Nitrogen nlid Enrich the 
Soil, C>2T. A Dry Heat Steriliser, 677. 
Soluble Non-Protein Nitrogen of 
Soil, 724. Influence of Resin and 
Tannin on the Balance of Nitrogen 
in the Soil, 725. Adsorption of Po¬ 
tassium by the Soil, 726. Basic 
Exchange in Soils, 727. The Ef¬ 
fect of Elemental Sulphur and Cal¬ 
cium Sulphate on Certain of the 
Higher and Dower Forms of Plaui 
Fife, 729. Method for the Estimation 
of Hygroscopic Moisture in Soils, 
732. Tlie Reaction of Soil and Mea¬ 
surements of Hydrogen-Ton Con¬ 
centration, 733. On the Origin of 
Red Soil, 842. Conversion of Solu¬ 
ble Phosphoric Acid into Inso¬ 
luble Phosphoric Acid in the Soil 
under the Influence of Physical, 
Chemical and Biological Factors, 
844, Composition of Soils in Por¬ 
tuguese Guinea, 956. Contribution 
to a Study of the Form in Which 
Phosphoric Acid occurs in the Soil, 


959. Method of Sterilisation and 
Chloroforming of the Soil in the 
Study of tlie Properties of '‘ Tcher- 
noziom ”, 960. Osmotic Pressure of 
Soil Moisture and Glassiness of tlie 
Grain of " Bielotourlca” Wheat, 964, 
1257. Measurement of the Surface 
Forces in Soils, 1059. Tlie Treat¬ 
ment of Peat BedvS to Prevent Doss 
of Nitrogen Due to Bacterial Acti¬ 
vity (Germany), 1060. The Chemi¬ 
cal Composition of Plants as a 
Guide to the Fertility of the Soil, 
1061. Cause and Nature of Soil Acid¬ 
ity with Special Regard to Colloids 
and Adsorption, 1163. A Detailed 
Study of Effects of Climate on 
Important Properties of Soils, 1256 

Somaliland: Rubber-Producing Plants 
in Southern Italian Somaliland, 45. 

Sorghum: Value of Sudan Grass 
(Andropogon sofghnm) as a Forage 
Crop, 42. Importance of Thick 
Seeding in the Production of Milo 
Sorghum in the San Antonio Region, 
Texas, 294. Seeds and Plants im¬ 
ported into United States, 388. 
Breeding of Drought-Resistant Mill¬ 
et and Sorgo in the Great Plains 
Region of the United States, 514. 
Sorghum {Sorghum exiguum f . maxi¬ 
ma) in North Africa, 515. Compara¬ 
tive Study of the Root Systems and 
Deaf Areas of Corn and the Sor¬ 
ghums, it 70. 

Souari, 266, 

South Africa; Viticulture, page 1. 
Grading Maize in Rhodesia, 235. The 
Problem of blouse Sickness in South 
Africa, 315. The Production of 
# Beef in South Africa, 915. 

Spain: Regulation of the Association 

• of Spanish Agriculturists for the 
Purchase, Sale and Deasing of 
Farms, 222. The International 
Trade in Feeding Stuffs, page 467. 
Sheep-raising in Da Mancha, Spain, 
iroi. The Forage Question in Ara- 
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gon, tiSi. Spanish Forests and Pa¬ 
per Manufacture, tr88. The Work 
of the Experiment Station for Silk¬ 
worms at Murcia, 1203. Olive- 
Growing and Production in Spain, 
page 1727. 

Spreader, “ Nisco ” Mamne, ipo.p 

Squab Raising in the United Stales, 
3 26. 

Starch Crops: The Cultivation of 
Yams in Brazil, 39. Ndumhium 
speciosttm , 40. Plant Breeding in 
Cuba, 396. Plant Indigenous to 
Chile, 498. Starch Crops in Tudo- 
Cliiua, 1157. 

Starch Industry: Cultivation of the 
Lotus and the Microscopic Exami¬ 
nation of its Flours, 40. Waste Wa¬ 
ters from Potato-staroli Factories 
in Hungary; the Noxious Action 
and Purification, 557. 

vStations; Agricultural, see Experiment¬ 
al and Analytical Work. 

Steppes, 1164. 

Sterculia acuminata , 956. 

Stevia Rebaudiana, 388. 

Stimulant Plants: In Indo-China, 
1157. Investigations about the Dy¬ 
ing out of Peppervine»s in the Dutch 
East Indies; Pepper-cultivation in 
Banka, 1286. 

Stipetum gr ami neum t 1 if>p 

Slizolobimn , 493. 

Stock Raising, see Breeding. 

Storing of Agricultural Products: 
The Spontaneous Heating of a Heap 
of Oats, 234. Changes occurring 
in Potatoes during Storage, 802. 
Experiments in Potato Storage with 
Sulphur, 9 r 6. Investigations into 
the Part Played by the Amylase* 
in Potato Tubers, 917. Experiments 
in Preserving Broken Eggs, 918. 
See also Drying and Ensilage. 

Straw: Chaff-cutter with Curved 
Blade and Plate for Packing the 
Straw, 429* Straw Meal and Straw 
rendered Soluble by Caustic Soda, 


779. Mechanism for Clutching and 
Declutching the Feed Device in 
'Straw Balers, 1209. 

Strawberry: Varieties of Strawberry 
Tested at the New-York Experi¬ 
ment Station, 408. Strawbeny 
Breeding in the United States, 7 jS. 
Strawberry Panning as an Bxehi- 
sive Cultivation "in the South of 
the United States, 908. 

Streptococcus cquinns, 138. 

Slrobilimthesflacciclifolms, 44. 

Strontium : The Influence of Stron - 
tium Salts on Wheat, 855. 

Sky chnos Nux no mica, 387. 

Sudan : A Case of Septicaemia in Man 
produced by Streptococcus cqnhms, 
138. 

Sudan grass, 42. 

Sugar Beets: Tyrosinase of the Po¬ 
tato and Sugar Beet, 20. Effect of 
Removal of the Leaves upon' the 
Sugar Content of Individual Beets, 
51. Experiments on Fertilising with 
Manganese, 52. The Relation bet¬ 
ween the Sugar Content ami the 
Chemical Characters of the Descen¬ 
dants of the Same Plant of Sugar 
Beet in the 1st Generation, too. 
Experiments made in Donmatk on 
the vSeed Time of Sugar Beets, 299, 
Loss in Tonnage of Sugar Beets 
by Drying, 300. Effects of Attacks 
by Cercospt)} a hr that a on tlic Com¬ 
position of Sugar Beets, 301, .Expeli 
meats on Sugar Beet Growing in 
South West France, 407. Tin* En¬ 
zymes Zymase and Carboxylase in 
the Storage Organs of the* Potato 
and Sugar Beet, 830. Experiments 
in Connection with the Assimilation 
of Potassium and Sodium Ions by 
the Sugar beet, 850. 

Sugar Cane ; Experiments in Covering 
Cane by Plough and by Spade, 50, 
Contributions to the Physiology 
of Stomata in Stmharmn offuum - 
ntm; Observations on Transpirat ion, 
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156. lu British Guiana, 266. Green 
Manuring in India, 387. Plant 
Breeding in Cuba, 396. Growing in 
India, 488. Colonial Plants of Eco- 
nomic Importance Cultivated in the 
Royal Gardens of Palermo, Italy, 
499. Mammal Experiments on Su¬ 
gar Cane, 1914-1915, 523. Relative 
Richness of a few Kinds of Sugar¬ 
cane in Queensland, Australia, 646. 
Absorption and Loss of Nitrogen in 
Java Sugarcane Plantations after 
Manuring with Sulphate of Ammo¬ 
nia or Nitrates, 647. Description 
of the Varieties of Sugar Cane under 
Extensive Cultivation, 865. The 
Problem of Nitrogenous Manuring 
of the Sugar Cane in Java (Sulphate 
of Ammonia or Oil Cakes), Results 
of 10 Years of Experiments, 866. In 
Portuguese Guinea, 956. Studies in 
Indian Sugarcanes, 1283. 

Sugar Industry: The Sugar Industry 
of the Philippine Islands, 228. Resi¬ 
dues of Sugar Industry, page 486. 
A New Yeast Preparation for Use 
in the Estimation of Crystallizable 
Sugar by Inversion, 446. The Action 
of Different Charcoals on Sugar 
Solutions, and their Effect on the 
Analyses of Sugar Products, 1321. 

Sulphur: Relation of Sulphur to Soil 
Fertility, 130. The Effect of Ele¬ 
mental Sulphur and of Calcium Sul¬ 
phate on Certain Higher and Rower 
Forms of Plant Rife, 729. Experi¬ 
ments in Potato Storage with Sul¬ 
phur, 9x6. Sulphur Treatment 
against the Parasites of Rodged 
Wheat, 969. Effect of Sulphur in 
the Cultivation of the Potato, 
1074. 

Sumauma, 864. 

Sunflowers: Experiments in the Royal 
Colonial Gardens at Palermo on the 
Cultivation of Sunflowers Imported 

- from Russia, 520. Experiments on 
Crossing Two Varieties of Sunflower 


to obtain a Type Resistant to 
Rust, 1072. 

Surandanni, 266. 

Sweden: The International Trade in 
Feeding Stuffs, page 467. The Pre¬ 
sent State of Agriculture in Sweden, 
page $2i . “ Thule ”, a Variety of 
Wheat suited to Central Sweden ,857. 

Sweet Potatoes: In United States, 
103. Respiration Experiments with 
Sweet Potatoes, 282. 

Switzerland : The Breeding of “ White 
Fish ” (Coregonus spp.), in Switzer¬ 
land, 93. Investigations into the 
Returns of Swiss Agriculture, dur¬ 
ing the Year 1913-1914, 101, In¬ 
vestigation into the Returns of 
Swiss Beekeeping in 1914, 104. Ob¬ 
servations Upon Direct Bearers 
in the Vaudois Vineyards, 3T0. The 
International Trade in Feeding 
Stuffs, page 467. Agricxilture in 
Switzerland, 1158. 

Sword Bean, 492. 

Sylviculture, see Forestry* 

Symphonia globulifera , 864.. 

Tabebuia eongipks, 266. 

Tachardia lacca , 895. 

Tamarindillo, 493. 

Tanning and Colouring Matters: In 
Riberia, 2. Experiments on the 
Physiology of Indigo-yielding Gluco- 
sides, 44. Plants Indigenous to Chile 
which are Cultivated, Capable of 
Cultivation or Useful, 498. The 
Tannin Contents of some Queens¬ 
land Barks, 521. Investigations 
in Reference to Henna, 756. The 
Dyeing Value of Some Indian Dye- 
Stuffs, 1082. 

Tarota, 147. 

Tartar, 447, 457. 

Te de burro, 498. 

Tea: Analysis of Tea Grown in Rus¬ 
sia, 54. Growing in India, 488, Judg¬ 
ing the Quality of Tea from Certain 
Characters, 648* 
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Tephrosia Candida and T. spp, L48, 
387, 1082. 

Tesu, 1082. 

Tetilla, 498. 

Theobroma Cacao, see Cacao. 

Threshing : Injuries to Rye and Wheat 
Grain produced by ThrcvShing and 
their Consequences, 860. Dust Explo¬ 
sions an<l Fires in Grain Separa¬ 
tors in the Pacific Northwest, 1208. 

Thuya: In Canada, page 1322, 

Tillage and Methods ol Cultivation 
Soil Temperatures as influenced by 
Cultural Methods, 9. Methods of 
Soil Sterilisation for Plant Beds and 
Greenhouses, 346. Improved Sum¬ 
mer Fallowing, 386. Cover Crops 
for Porto Rico, 492. The Influence 
of Relative Area in Intertilled and 
Other Classes of Crops on Crop 
Yield, 3062. 

Timber: Timber and Firewood yielded 
by Black Poplars at various Altitu¬ 
des, 70. Forest Resources of British 
Guiana, 266. Strength Tests of 
Structural Timbers Treated by 
Commercial Wood Preserving Pro¬ 
cesses, 341. In Morocco, 609. Value 
of Eucalyptus Wood as Fuel, 657. 
Nutritive Value and Digestibility 
of. Wood, 882. New Method of 
Fireproofing Wood, 902. Lorry 
for Transporting Timber in Long 
Lengths, 1308. 

Timothy: Studies on the Timothy 
Plant, 280, 398, 1077. 

Tobacco; State Control of Tobacco 
Growing in Montenegro, 56. Data 
Collected during a visit to Besoeki 
(Java), on Tobacco Growing, 175. 
Method of Drying of Kentucky 
Tobacco, 302. Green Manuring in 
India, 387. Methods of Cultivation 
in India, 488. Waste of Tobacco 
Ash, 738. Nyassaland Tobacco, 
841. A Pre-fermentation of Tobacco 
in Special Stacks, 867, Investiga¬ 
tions into the Combustibility of 


Tobacco, 868. Plant Breeding in 
Java, 967. Tobacco-Growing in 
Portugal, 986. Barium in Tobacco 
and other Plants, xiyr. Tobacco 
Growing in the Illyrian Region, 
1288. New Varieties of Italian 
Tobacco, Resistant to lliiclaehi 
ba si cola, 1289. Experiments on 
Tobacco Pet mentation in Java, 
1290. 

Tomatoes : The Presence of Copper in 
Tomatoes and Tomato-Preserves, 
302. Plow to Obtain an Early and 
Abundant Crop of Tomatoes, 652. 
Tomato Crop: Average Weight per 
Plant in Prance, 1084, 

Tonkin Bean, 200. 

Towarouero, 266. 

Trade: The Problem of the Sale of 
Agricultural Products in the Unit- 

. ed States, in Connection with Econo¬ 
my in Farming, 225. The Fibre 
Industry of Mauritius, 229. Grad¬ 
ing Maize in Rhodesia, 235. Canta¬ 
loupe Marketing in the Larger Ci¬ 
ties with Car-Lot Supply, 1914, 236. 
Peach Supply and Distribution, 
U. S., 237. New York State's Apple 
Auctions, 345. Regulations for the 
Commerce of Fruit in Cases, Queens¬ 
land, 346. Co-operative Poultry 
Marketing in Saskatchewan, 3)7. 
The International Trade in Feeding 
Stuffs, page 467. Almond Growing 
and Trade in California, 456. Trade 
Standard for the Sale of Wine Lees 
and Tartar, 457. The Sale of Eggs 
and Poultry in Massachusetts, 438, 
Decree regulating Butter Manu¬ 
facture and Trade in Brazil, 563. The 
Measures to be Adopted for Prevent¬ 
ing Unfair Competition hi the 
Cheese Trade, Sox. Sale of Cattle 
through the Agency of Coopera¬ 
tive Shipping Associations in the 

. United States, ’ 919. Control of the 
Sale of Skim Milk, 9x0. Farmer's* 
Elevators in Minnesota, United 
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Stales of America, 1026. Disadvant¬ 
age of Selling Cotton in the Seed, 
1122. Tendency Towards a Levell¬ 
ing of Prices for Fresh and Frozen 
Meat, 1123. 

Treefelliug by Mecliinery, 550. 

Triaea, 498. 

Trichodecles sphaerocephahis, 79. 

Tricholctena rosea (“ Natal Grass”) 
a Forage Plant for Hot Countries, 
979 - 

Tripoli*: Experiments in Silkworm 
Rearing, 213. The Royal Institute 
for Agricultural Experiments, Tri¬ 
poli, 1161. 

Trypan-blue, 75. 

Tshizimboti, 48. 

Tsuga : In Canada, page 1320. 

Tueuma, 864. 

Tufui, 48. 

Tun, L082. 

Tunis: The International Trade in 
Feeding Stuffs, page 467 Condi¬ 
tions under which the Cold Storage 
Industry will Render the greatest 
Services to the Vine-Growing In¬ 
dustry in Tunis, 1015, 

Turmeric, T0S2. 

Tyrosinase of the Potato and Sugar- 
Beet, 20. 

Ucuhuba, 864. 

Ugni Molinac, 498. 

Ulmo, 498, 

Umary, 864. 

United States: Frost Protection for 
Fruit and Vegetables, 5. Agricul¬ 
tural Meteorology in the United 
vStates, 6. Silver Fox Fanning in 
Eastern North America, 94. One- 
Crop Farming Versus Dairying in 
Wisconsin, 100. Value of Farm Pro¬ 
ducts in the United States and their 
Prices at the Farm in 1914, 103. 
Relation between Humidity and 
Yield of Winter Wheat in Western 
Kansas, 140, Native Pasture Grasses, 
170. Effects of Tick Eradication on 


the Cattle Industry of the South¬ 
ern Areas, 193. Dairy Breed Sta¬ 
tistics, 203. Features of the Sheep 
Industries of the United States, 
New Zealand, and Australia Com¬ 
pared, 204. New Plans of U. S. De¬ 
partment of Agriculture concerning 
Farm Machinery and Implements, 
216. Influence of the Size of the 
Farm upon the Wages of'Labour in 
the Irrigated Sections of the Unit¬ 
ed States, 221. Labour Cost of 
Producing Maize in Ohio, 223. Eco¬ 
nomics of Apple Orcharding in 
the Pacific Northwest, 224. The 
Problem of the Sale of Agricultural 
Products in the United States in 
Connection with Economy in Farm¬ 
ing, 225. The Canned Fruits In¬ 
dustry in California, 230. Canta¬ 
loupe Marketing in the Larger 
Cities with CaivLot Supply, 1914, 
236. Peach Supply and Distribu¬ 
tion, 237. Soils of Massachusetts 
and Connecticut, with Especial 
Reference to Apples and Peaches, 
307. Report on New or Note¬ 
worthy Fruits by the New York 
Agricultural Experiment Station, 
Geneva, N. Y., 308. Testing Grape 
Varieties, 311. Squab Raising, 326. 
Managing Alfalfa Pastures in 
Arizona, 334. Relation of Invest¬ 
ment to Farm Profits in the Dairy 
Farms of Wisconsin, 335. New 
York State's Apple Auctions, 345. 
The International Trade in Feed¬ 
ing Stuffs, page 4&7- Production 
of Cottonseed Cakes and Meal 
in the United States, page 475. 
Seeds and Plants imported * into 
United States, 1913, 388. Hourly 
Transpiration on Clear Days as De¬ 
termined by Cyclic Environmental 
Factors, Colorado, 392. Vine-Grow¬ 
ing in California, 412, A New Type 
of Cattle for Alaska, 4x9. Cash- 
renting and Share-renting in Mis- 
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souri, 436. Labour Income in 
Minnesota, 437. Advantage of Di¬ 
versity in Farming Operations 
in the Central Wheat Belt in 
Kansas, 438, Cost of Running 
a Peacli Orchard in North Caro¬ 
lina, 440. The Practical Balance 
Balance for a Successful Dairy 
Farm in the United StatevS, 441. 
Profits and Loss in the Dairy 
Business of Chemung County, 
New York, 442. Almond Growing 
and Trade in California, 456. The 
Sale of Eggs, and Poultry in Massa¬ 
chusetts under Guarantee, 458. A 
Study of the Tenant Systems of 
Farming in the Yazoo-Mississippi 
Delta, 552. Some Factors for Success 
in Farming in Wisconsin, 553. An 
Experimental Study of Pellagra in 
Mississippi, 61 r. Requirements for 
Advanced Registry of Cattle Breeds 
in the United States, 006. Strawberry 
Breedings pS. List of Champion Cows 
ot the 5 Principal Dairy Breeds of 
the United States in 1915, 776. The 
Wheats of the State of Washing¬ 
ton, 859. Raisin Production in the 
United States, 874. Strawberry 
Farming as an Exclusive Cultiva¬ 
tion in the South of the United 
States, 908. Cost of Milk Production 
in the Country of Jefferson, 900. 
Monograph on a Small Dairy Farm 
in Illinois, 910. Sale of Cattle 
through the Agency of Co-opera¬ 
tive Shipping Associations in the 
United States, 919. Oat-growing 
in the State of Washington, 971. 
The Green Pea as a Forage Plant 
in North America, 982. Cultivation 
and Selection of Vitis votundijolia 
' and V. Munsoniana (Muscadine 
Grapes), 987. The Adaptation of 
Different Breeds to the Livestock 
Industry, 992, Horse Breeding in 
Minnesota, 993. Progress of the 
Holstein Breed in the United Sta¬ 


tes, 995. Production of Agricul¬ 
tural Machinery in the United 
States, 1003. Results of Farm 
Management Demonstration Work 
in IT. S. A., 10x0. Crop Yields and 
Prices and Future' P< w« 1 Siipplj- i n the 
United Slides, ron. Time and Me¬ 
thod of Tillage on ilu* yield and 
Comparative Cost of Production of 
Wheat in the Pelouse Region of 
Eastern Washington, 3012. Enquiry 
into the most usual Depreciation 
Rates for Agricultural Machinery 
iti Minnesota, 3013. Farmer's Ele¬ 
vators in Minnesota, 1026. Cali¬ 
fornia Grapefruit, 1085. Stallion 
Service, 1091. Machinery Cost of 
Farm Operations in Western New 
York, mo, Statistical Report on 
the Influence of Distance from Mar¬ 
ket on the Value of Rural Pro¬ 
perty in Missouri, 111 f>. The Times 
to Seed Wheat in Kansas, 1170. 
Reclaiming the Everglades of Flo¬ 
rida, 1259 

Urena lobata , 172. 

Uruguay: The Composition of Rain 
Water at Montevideo, 7. Dairying 
in Uruguay, page 629. Experiments 
in Growing A rue his hypogova in 
Eastern Uruguay. 519, A Study of 
the Problem of Forage Production 
in Uruguay^ dealing with tin* use 
‘of Artificial Inoculation in the Lu¬ 
cerne Fields, 1180, A Model Poul¬ 
try Farm, non. 

U-t-int, 227. 

VACClNirtM MACKOCAK1MJS, joy. 

Vcrmnia cinerm , t47, 

Vigna Catjangt 142, 387/493. 

Vine Growing: Viticulture in South 
Africa, page x. Studies and Observa¬ 
tions on Direct Producers in 
Poitou, France, 68. Baeo\s Vine Hy¬ 
brids in Chatenle, France, 69. Auto¬ 
lysis of Grapes, 105. Diagnostic 
Value of Grape Pips, 1S4. Hybrid 
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Self-Bearer Vines, 185. Grapes in 
United ‘States, 308. Observations 
Upon Direct Bearers in the Vau- 
dois Vineyards (Switzerland), 310. 
Testing Grape Varieties in the Vi- 
nifera Regions of the United States, 
3 ti. Plants imported into United 
States, 388. Plant Breeding in 
Cuba, 396. Experiments in Italy 
on the Best Time for Pruning the 
Vine, 410. Observations on the Cul¬ 
tivation of Direct Bearers in Savoy 
(France), in 19x5, 411. Vine Grow¬ 
ing in California, 412. Experiments 
in Manuring Vines with Chemical 
Fertilisers, Carried out in 1915 by 
the National Society of Agricul¬ 
turists of Hungary, 527. Hybrid 
Direct Bearers in Italy, 528, 529. 
Raisin .Making in California, 558. 
Vine Growing in Morocco, 609. Di¬ 
rect-bearing Hybrids in the Re¬ 
gions of Cotes dn Rhone, France, 
in 19T5, 762. Observations 011 Di¬ 
rect Bearers at the Royal Oenolo- 
gical School of Conegliano, Italy, 

763. A11 Interesting Problem in 
Connection with Radical Pruning, 

764. Raisin Production in the Unit¬ 
ed States, 874. Cultivation and 
Selection of Vitis rotundifolia and 
V . Munsoniana (Muscadine Grapes) 
in the United States, 987. Selection 
and hybridisation of Amefican 
Vines, in Italy, page 1393. Vine¬ 
growing in Switzerland, 1158. Ef¬ 
fect of Drought on the Size of Gra¬ 
pes, 1187. Vine Growing at Ben¬ 
ghazi, Tripoli, 1293. 

Viravira, 498. 

V iwla Bicuhyha , 864. 

Voandzeia subterranea, 1162. 

Vochisia gummifera, 985. 

Voquis, v 498. 

Waixaba, 2 $6. 

Walnut; Imported into United States,, 
388. Plant Breeding in Cuba, 396. 


A Fruit of Juglans vegia Containing 
a Kernel of Corylus Avellayia, 508. 
In Canada, page 1240. 

Water: The Question of the Toxi¬ 
city of Distilled Water, 154. Water 
as a Factor of Production in Begu- 
minosae, 155. Effect of Frequent 
Cutting on the Water Require¬ 
ment of Alfalfa, 166. The Oxygen 
Consuming Powers of Natural Wa¬ 
ters, 1159. 

Watermelon, 1162. 

Water, orange flower, 448. 

Wax: The Viscosity of Beewax and 
the Substances used for its Adultera¬ 
tion, 682. 

West Africa: Two Cereals of Upper 
Guinea, 37. Contribution to the 
Study of Trypanosomiasis in Ani¬ 
mals in Angola, West Africa, 189. 

Wheat: The Effect of Sorting Grain 
011 the Yield of Wheat, 32. Value of 
Farm Products in the United States 
and their Prices, 103. Effect of the 
Density of a Wheat upon its Flour 
Yield, 106. Relation between Humi¬ 
dity and Yield of Winter Wheat 
in Western Kansas, United States, 
140. On the Inheritance of Some 
Characters in Wheat, 159. Selection 
of Wheats for Spring Sowing, 164. 
Wheatgrowing Competitions in the 
Roman Campagna in 1914, 165. 
Comparative Yields of Cereals in 
Italy, 267. Experiments iff the Im¬ 
provement of Wheat at Swalof, 
Sweden, 286. Report of the Com¬ 
mittee on Home Grown Wlteat 
291. Advantage of Diversity in 
Farming Operations in the Central 
Wheat Belt in Kansas, U. S. A,, 438. 
In India, 488. The Composition of 
Indian Wheats, 509. Spring Wheat 
sowing in France : Manitoba Wheats 
•and Rieti Wheat, 510. Selection of 
Cereals in Italy, page 777. Manga¬ 
nese in Wheat, 625. Wheat Varie¬ 
ties in Siberia, 633. Growing Mani- 



toba Wheal in the llaute-Marne, 
France, 634, Thule, a Variety of 
Wheat suited to Central Sweden, 
857, The Wheats of the State of 
Washington, U. S. A., 859, Injuries 
to Rye and Wheat Grain produced 
by Threshing and their Conse¬ 
quences, 8(>o. Wheat-growing on 
the Share damning System in the 
States of Victoria, Australia; Re¬ 
sults obtained in 19x5, 907. Osmo¬ 
tic Pressure of Soil Moisture and 
Glassiness of the Grain of Bielo- 
tourka Wheat, 964. Liquid Manure 
with Addition of Sulphuric Acid 
as Spring Manure and Means of 
Control against Weeds and Lodging 
of Wheat. Sulphur Treatment 
against the Parasites of Lodged 
Wheat, 969. Investigations into 
Factors affecting the Handling of 
Wheat Hay, including a Study of 
the Digestibility, 977. Time and 
Method of Tillage on the Yield and 
Comparative Cost of Production 
of Wheat in the Pelouse Region of 
Eastern Washington, roi2. Results 
obtained with the New Wheat Car- 
lotta Strampelli in the Regional 
Experimental Fields in Italy, it 75. 
Hybrid Wheats, Gentil rosso and 
Noe, obtained by Professor Passe- 
rim, 1176. Two Good Varieties of 
Italian Wheat, Gentil rosso and 
Gentil bianco, 1177. Seeding Expe¬ 
riments with Single Grains of Wheat 
Wheat, 1178. The Time to Seed 
Wheat in Kansas, 1179. The Rela¬ 
tionship between the Osmotic Pres¬ 
sure of the Soil Solution and the 
Growth of Wheat, 1257. 

Wild Indigo, 147. 

Wine Making: Viticulture in South 
Africa, page x. The Autolysis of 
Grapes, 105. Method of Testing 
Musts, 443. Cold Extraction of 
Cream' of Tartar from Grape Marcs 


by Catnuiaggi’s Method, 447. Trade 
Standard for the Sale of Wine 
Lees and Tartar, 457. A Practical 
Method for Removing the Straw¬ 
berry Flavour from Noah-grape 
Wines, 555. Table Wines and Blend¬ 
ing Wines of Sicily, 794. The Wine 
of Grapes Heated with Arsenates, 
793. Conditions under which the 
Cold Storage Industry will Render 
the Greatest Services to the Vine- 
Growing Industry in Tunisia, T015. 
Methods of Detecting the Ad¬ 
mixture of Cider to Wine, xoi 6. Sul¬ 
phurous Acid in Chemical Combina¬ 
tion iu Must and Wines, 1215. Lead 
Arsenate in Vine Culture, 1319. 

Wood, see Timber and Forestry: 

Wool: Value of Farm Products in 
the United States, L03, Austral¬ 
asia’s Wool Clip, 112. Features of the 
Slieep Industries of the United. 
States, New Zealand, and Australia 
compared, 204, Tests on Milking 
Ewes in Hungary for Yield of Milk 
and Wood, 539. Spanish Wools, 
562. The Fleece of Russian Coarse- 
woollcd Sheep, 668. ’ Fine and Coarse 
Wool of Russian Sheep, 68 j. The 
World’s Sheep and their Wooll with 
Special Reference to the Production 
iu Australasia, 1222. 

Wrightia thiclovia and W, iomentosa, 44. 

XANTnopiraUv of Punts, 207. 

Yams : Cultivation in Brasil, 39* 

Ycrba rosaria, 492. 

Yogliourt, 434, 

Zacaton, 108. 

Zarzabaeoa galaua, 41)2. 

Zebra: Observations ou the Skulls 
of Hybrids between Wild and Do¬ 
mestic Horses and Cattle, 200. 

Zizyphus spp., see Jujube, 

Zuce& centenaria, 499, 
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Ill, - PLANT DISEASES. 


A) INDEX OF SUBJECTS. 


AbroJO grande, 684. 

A con Hum paniculatuni , 3^9. 

A coni in graellsii, 590. 

Acrkliimi spp. on Cultivated Plants in 
the Dutch East Indies, 253. 

Arocercops bijasciala , 590. 

Acrocercops syngramma t 1137. 

A crony eta rum ids, 823. 

Actinomyces chromogenus on Potatoes 
in Cuba, 121. 

Acythopeus citmlli, 589. 

Adelphocovis lineolatus, 823. 

Adovetus spp., Insects Injurious in In¬ 
dia, 1137. 

Aelia acuminata , 823. 

Africa: see British East Africa, South 
Africa, West Africa, etc. 

Agallia sanguine lent a (Clover Leaf Hop¬ 
per) an Hemipterous Pest on Le¬ 
guminous •Forage Plants in the 
United States, 1148. 

Agave sisakma, 591. 

A geniuspi$ ftiscicollis , 380. 

Agriolimax agrestis, a Gasteropod caus¬ 
ing Injury in Market-Gardens in 
the State of New-York, 600. 

Agriotes , Pest »of Plants Cultivated 
in European Russia, 823. A, linea- 
tus, 823. 

Agromyza parvicornis, s 29. 


Agvopyron Smithii , 242, 579. 

Agvostenima Git ha go, 1043. 

Agroiis : Cutworms Damaging Young 
Shoots of Vines Recently Planted 
in the Cape, page 8. A gratis sp. Inju¬ 
rious to Tobacco in the Nyassaland 
Protectorate, 590. A. segetum , Beet 
and Potato Pest in Germany, 713 
A . segetum and A . spp. in Russia. 
823. 

Albino Seedlings in Maize, 25. 

Albugo Ipomheae-panduvatae, 696. 

Ale ides jrenatus, 1137. 

Ale uro cant hus woglumi , a Hemip¬ 
terous Pest on Several Cultivated 
Plants in the Island of Cuba, 1347. 

Aleurothnxus howardi , 836. 

Aleyrodidae which are Harmful to 
Citrus and Other Plants in Various 
Countries, 1241. 

Almond : Animal Pests in New South 
Wales, 60x, Eurytoma sp., Pest in 
Palestine, 1250. 

Alocasia sp., 1332, 

Alternanthera Achyrantha in % Queens¬ 
land, 1041. 

Altemaria Panax, the Cause of a Root- 
rot of Ginseng ( Panax quinquefo- 
lium), 248. 

Altemaria Solani, 121,1032. - 
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Althaea rosea, 37c*. 

Alyslcarpus , Host Plant of Rhizoclo- 
nia Solcmi, r 23. 

A war ant has trisfis , Host Plant of 
Rhkoctonia Ntipi, i 23. 

American Boll,worm, (Chloride a obso- 
let a), 500. 

A warp ho phallus , campanula lit s t Host 
Plant of RhizoptemUt destruens, 123. 

Antigens, page 326. 

Anarsia mehmoplecta , 1137. 

hi fascia ms, page 330. 

Anas! re p ha. serpentina , a Dip ter on 
Injurious to Several Print Plants 
xu Brazil, 1034. 

Analaraclis plnmigera , 1 [37. 

Anatis ocellala, 136. 

Andvopogon Sorghum TnfevSted Bacillus 
sorghi, 095. 

Angular Deaf Spot (Bacterium lachry- 
mans), 467. 

Anisoplia spp., 823. 

Anohiidae, 385. 

Anoplocnemis cuvvipes , 590. 

Ante run t la vie l la f\ il ig i nos a on llexaqiti - 
folium , 239. 

Antestia variega/a, 12^0. 

Anthemis arvmsis, 366. 

Antherea eucalypti , 601. 

Anthenomus : A. grand? s, page 33 X, 

Anthenamns sulnralis, 470. 

Antholhrips aculealus, 823. 

Apamea testacca Injurious to Forage 
Plants in Sweden and Denmark, 
256. 

Apantcles : A . congee gains, 7 if). /I. /**/- 
vipes, 130. /!, glome rains, page 330 . 

Aphalava. calthae , 476. 

A p helm us spp. /wgr 329, 827, T139. 

Aphicns Lesperidum, 3 jr 40. 

Aphidius testa cedpes, 597. 

ApJndoletes sp,, 1343. 

Vl . gossypii, 129, 590. , 4 .. per- 
sfw, 133. Control of Injurious A- 
phids by ladybirds in Tidewater, 
Virginia, 594. A, pomi ("Green 
Apple Aphis*’) ill the United States, 
719, A. psmdobvassime, a Pest of 


Brassicae ami Papuan us spp. in 
America, 1313. 

Aphrophora parallela, 823. 

Aphycus flams , 377, 

Apion spp., 300, 823. 

Apple: Apple Breeding in Idaho, ^o. 
Life History of the Codling Moth 
(Carpocapsa pomouclla) in Maine, 
U. S. A., 131. Studies on the 
Codling Moth in the Cenlial Ap¬ 
palachian Region, 132. Dimorph¬ 
ism in Conioihyrhnu ptr'mum Shel¬ 
don, 350. Mites Injurious in Swe¬ 
den, 379. Apple Tree Mildew new 
to Yorkshire, {72. The Psyllidac 
of the Clevelands (England), 176. 
A Contribution to the Biology of 
Plenodomns fuscomarmfans , Injuri¬ 
ous to Apple Trees, 372. Sulphur- 
Lime Mixture as a Substitute for 
Bordeaux Mixture in Controlling 
Certain Fungi parasitic on Fruit 
Trees, 577. Some Injurious Indian 
Weevils (Cwcirfionidae), 389 Ani¬ 
mal Pests of Fruit 'trees in New 
South Wales, O01. Plosimon * ru~ 
gicotlis and Orthotyhts marginal is, 
Capsids Injurious to Apple Trees 
and Fruit in England, 603. Veget¬ 
able Parasites in Russia, f>88. Aphis 
pomi in the United States, 719. TW- 
choderma Koeningi causing Root- 
rot of tile Apple Tree, in* Vir¬ 
ginia, 943. Unspotted Tent iform 
Apple Leaf Miner (Ornix gemma* 
tella), a Mierolepidofxterous Pest 
of several Fruit Rosuceae in Ame¬ 
rica, r<>5o. The Codling Moth and 
Power of Resistance to Cold, 1 j 38. 
Insect Pests of Agriculture in Bri¬ 
tish East Africa, 1240. New or 
Interesting Fungi Occurring in Eng¬ 
land, 1327. 

Apricot: Some Injurious Indian Wee¬ 
vils, 589. Recurvaria nanclla, mi- 
crolepidopteron injurious to, Bo2. 
See also Emit Growing, 

ArctUdae, 590. 
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Aigemone mexicmut , host plant of 
Rhivoclaniu Napi, 123.* 

Argentine Republic : Chllocorus 4- 
pitsiulams , a Natural Enemy of 
/i />/</$ persicae and perhaps also 
of Eriosoma lam gent m Argentine, 
133. Fungoid Diseases of the Su- 
gareai i e at Ti 1 ci mi an 813. Experi¬ 
ments i n Locust Contiol 1 o j 4. 

Argrresihut ilium ina tell a, 380. 

Avgyro pi dice erotica s, 1137. 

Army Worm, 470. 

Aroids, Storage-Rots of, 1332. 

Art henaihevum elatius and Ushlago 
A rrhenat fieri, 2 4 3. 

Ar., {Col ocas 1a amiqitvntm), 122. 

Arsenate : Arsenate of copper, for the 
destruction of C; mceris melanopes , 
253. Paris green and bran, ior the 
control of Tetrasmorium, 481. Ar¬ 
senate of lead, page 12, 295, 259, 376, 
485, 590, 601, 718, 828, 1151. Effi¬ 
cacy of Various Arsenical Prepa¬ 
rations in control of Insect Pests, 
828. 

Artichoke : Ascochyta hart ovum , a new 
Pest of, in Italy, 815 

Anmdinana Simoni-Chmo, 360 

Arvicola amphibms , 487. 

Ascochyla: A. Achlydis , 1030. A. 
clematulina 011 Stems and Leaves 
of Clematis, 8i 8. A. fw riorum, a n*ew 
Pest of the Artichoke in Italy, 815. 
A. Jnglandis, 349. A* Vincae, 1327. 
Vegetable Parasites in Russia, 688. 

Ascogasler carpocapsae, 131, 13 e 

Ash: Injurious to, in Russia, 462. 
Psyllidae Injurious to Cleveland 
(England), 47C. Parasites in Rus¬ 
sia, 688. 

A sopia farina Us, 607. 

Asparagus, Insects Pests in Russia, 
823, 1239. 

Asphodelus fislolosus , 1136. 

Asphondylia, 365. 

AspidioHphagus citrinus , Bndopara- 
site on Chrysamphalus dictyospermi 
in Italy, 948. 


Aspidiolus : A . betuhic , 368. A. ca - 
melliae, 1142 A. hederae and A, 
ostreae forints, 706. A. pefincinsus, 
page 325. A. spp in Zanzibar, 591. 
A spp. in Somaliland, 824. Notes 
on Samoan Coccidae, 592. Animal 
Pests of Fruit Trees in New South 
Wales, dot. 

Asterolecanntm bawl'dsae , 591, 592. 

Astranltu major, 462. 

Athalia spinontm, 823. 

Athcsapeula oryzae , 589. 

Atnplex ho v lev sis, host* plant of Spi- 
nacui olevacea, ng. 

Australia: Turnip weed ( Rapistrum 
rugosmn , All.) in South Australia, 
387. Carrichtcva minuet, a New 
Weed in, 588. Common Pho¬ 
sphorescent Toadstool (Pleurotus 
nidifonnis) and “ Sticky Timber 
Pholiote ” (Phohoia adiposa), rici- 
neae attacking Wood, i 11,820 Nysius 
vinitov , a Hemipterous Pest in, 10 49. 
Blastophaga Ghigii n. sp., and Pleis- 
lodontes jroggalti , Chalcid Hyme- 
noptera from Australia, Living on 
the Fruits of Ficus sfenocarpa and 
F. macrophylla Respectively, 1251. 
Xanthium canadense a New Weed, 
1339 - 

Austria: Bombyx pini , Injurious to 
Pine Trees in Austria, 136. Control 
of the Canadian Musk Rat in Aus¬ 
tria, 265. New Record of Puccinia 
Galanthi, in Austria, 464. Compara¬ 
tive Experiments in Austria 011 the 
Control of Field-Voles, 486. Lygus 
spinola and L, pratmsis , Rhyncote 
Pests on Vines in Austria, 1349. 

Avocado ; {Persea gratissima), 591. 

Azteea chmtifex, 599. 

Bacillus : B. Sorghi on Andropogon 
Sorghum in Salt Lake Valley, Utah, 
695, The Part played by Insects in 
the Spread of Bacillus amylovorus , 
932 . 

Bacterium: B. coli, 122. B. lachry - 
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mans n. sp., 467. B. tuniefaciens , 
936 . 

Bacteriosis, of Sugar-Beet, 238. 

Bagnallia* oryzae , 398. 

Baltimore oriole (founts galbula), 716. 

Bamboo : Bamboo Smut Fungus in 
Cuba, 300. Report on some Coeoid 
Pests oi, from Zanzibar, 391. A New 
Disease of the Bamboo caused by 
Scivrhym bambnsae n. sp. in Italy* 
817. 

Bamboo borer, (Dido nor its mmntns ), 
252. 

Bananas : Coeeid Pests of, in Samoa, 
592. Musa spp. as a Host Fruit 
of Cera lifts capilata in the Haw* 
aiian Islands, (>04. 

Barhayca pmecox , 358. 

Baris chlovis , 823. 

Baris portulaceae , 589. 

Barley : Ilordcnm vulgare host plant 
of Rhizoctonia Napi , 123. Crioce- 
ris melanopa (Lenta melanopus) 
Injurious to Oats and Barley in 
Hungary, 254. Observations on 
the “ Dwarfing " of Barley and on 
the Specific Resistance of Certain 
Graminae to several Species of 
Uredinaceae and Ustilaginaceae, 334 
Vegetable Parasites in Russia, 688, 
Insect Pests of, in Russia, 82 3. 

Batrachedra vileyi , 932. 

Beans: Insect Pests of, iii Porto 
Rico, 129. Insect Pests of in 
Mauritius, 232. Mites injurious to# 
in Sweden, 379, Vegetable Parasites 
oL in Russia, 688, Tychins qninqne - 
punctatus, a Coleopterous Pest of 
Beans in Apulia, Italy, 832. On the 
Susceptibility of Phaseolus vulgaris 
and P. multifloyns to Beau RUvSt 
(Uromyces appendiculatus) and other 
Fungoid Diseases, 933. The Suscep¬ 
tibility of Phaseolus vulgaris to 
Haricot Rust (Uromyces ctppendim - 
latus ), 1227, 

Bean Bug, 367. 

Bean weevil, 252. 


Beech: Fungous Parasites of, in 
Russia, 462. 

Beets: New Disease of Beets, pro¬ 
bably of a Physiological Nature, in 
the North of France, 1 17. Insects in 
Porto-Rico, 129. Biochi'inicalKes(‘ar* 
dies on the Bactcriosis ("Rubensch- 
wauz-faulo ") of the Sugar * Beet, 23S. 
Effect of Attacks by ('tyrospara 
bet i cola on the Composition of Su¬ 
gar Beets, 357. Yellowing *of Sugar 
Beets in France, during 1913. j6o. 
Mosaic Disease in Beets, 567. Re¬ 
lation of Stom'atal Movement to 
Infection by Covenspora * belt cola, 
690. Agyosfis segeium, Beet and Po¬ 
tato Pest in Germany, 713. fnsect 
Pests of in Europeai 1 R u ssn 1, S2 3, 
1239, Pevidvoma mavgaritosit in Ca¬ 
lifornia, 953, Climatic Conditions 
as related to Cevcospoya belicota , 
1226. 

Berber is vulgaris, 353. 

Beta: B. bengalousts host plan! oJ 
Rhizoctonia Napi, 1 23 Beta rul- 
gar is attacked by ' Pevonospoia 
Schachtii, it 9^ Vegetable Parasites 
of, in Russia, 688. 

Betula alba , 688 . 

Bignonia buccinatoria, 701. 

Bi^ch: Fungous Parasites of, in Russia* 
461 • Psyllids on, in the Clevelands, 

JEngland. 

Birds; Woodpeckers and their Rela¬ 
tion to Forestry in the British Isles, 
370. Experiments on the Treatment 
of Cereal Seeds for the Control oi 
“ Bunt ” and “ Smut. ” and also for 
keeping of Birds, 374. Corpus 
scap'ulatus , 590. Birds in the Vine¬ 
yards in the Region of Nimes, 1143* 

Black locust borer: Cyllcm robinine, 
596 . * 

Black thread disease, 1131. 

Blastophaga ghigii, 1251, 

BUphariopoda scutellata , 136. 

Blepharoripa scut dial a, page $30, 
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Blister rust (Pendernnum filamcnto- 
siwi), 585. 

Blitophaga undata , 823. 

Blossom end rot, 470. 

Bombycomorpha pallida (''pepper tree 
caterpillar ”) a Fepidopteran Pest 
on the Pseudo-Pepper Tree (Schi~ 
11 us Malle) in the Transvaal, 1 149. 

Bombyx pint, 136, 338, 

Bordeaux Mixture, 240, 249, 470, 577. 

Bo try l is : B. Bassiana on Nonagria 
typhae, 1046. Boirylis [cinerea ?) and 
Rhizopus [nigricans ?) as the cause 
of Rot in Strawberries, 1235. On 
the 94 Breakage (Cassure) of Tu¬ 
lips, u8. Researches on Blight in 
Seedlings, 1336. 

Brachycolus nonius, 823. 

Bvachydcres incanits , 13O. 

By achy plat ys pacific us, 367. 

Bra con spathi/onnis, 3 S r. 

Branch gall [Ptvulemnum filament0- 
sum), 585. 

Brassica spp. L23, 088, 1336, 1345. 

Bv assails sop florae (" Coconut Butter- 

• fly "), 373. 

Brazil: Ligyrus fossator attacking 
Sugar Cane in Brazil, 833. Ana- 
strepha serpentina a Dipteron In¬ 
jurious to Several Fruit Plants 
in, 1054. 

" Breakage " of Tulips, 118. 

British Fast Africa: Diarthrolhrips 
caff one 011 coffee in, 372. Injurious 
Insects in, 1240, 

British Guiana: Bmssolis sophorae 
a Butterfly Injurious to Coconut 
Palms in, 378. 

Broccoli, Parasites of, in Fatima, 469, 

Bromus inermts , 688. 

Brown Blight of Tea (Colletotrichium 
Camelliae), 582, 

Brown rot (Sckrotima cinerea ), 356. 

Bruchopkagus gibbus, 823, 

Bruchus obtecius , 252. 

Bmchus chinensis, 252. 

Bryobta praiensis , 601. 

Bryonia alba , 379. 


Bud rot of Coconut in Cuba, 116. 

Bulgaria; Scleratinia Linhartiana on 
Quince, New to Bulgaria, 474. 

Bur sera Simaruba , 837. 

Busseola fused, 590. 

Byssothecium cireinuns , 689. 

Cabbage : Insects Pests of, in Porto- 
Rico, 129. Euvydema oleracea , 257. 
Control of Cabbage Yellows through 
Disease Resistance, 355. Club-rqt 
(Plasmodiophora brassicae) in New 
Zealand, 358. Insect Pests of, in 
Russia, 823. 

Cabbage palm, Oreodoxa oleracea, 578, 

Cabbage yellos, Fusavium congluti - 
nans 355. 

Cacao : Mara smuts perniciosus n. sp. 
cause of “ Witch Brooms '* on the 
Cocoa-tree in Surinam, 124. Pests 
and Diseases of, in the Dutch Bast 
Indies, 253. Philephedra theobro- 
mae , a new Coccid Pest of, 
from Trinidad, 599. Corticium sal - 
monicolov ("pink disease ") of Ca¬ 
cao, in the Island of Trinidad, An¬ 
tilles, xi 32. Helopeltis and its Re¬ 
lation to Cacao Trees, 1249. 

Cacoecia piccana , 380. 

Cacoecia responsina , 601. 

Caciophagus spp., 365. 

Caenopaeus , 365. 

Cajanus indicus , 252. 

Calaminlha , host plant of Rhizocto - 
n ia Napi, 123. 

Calamondin, Cunts muis 804. . 

Calandra granuria, 607. 

Calandra ovyzae , 252, 1229. 

Calcium Cyanamide as a Means of 
Destroying Weeds, 366. 

Calcium Hypochlorite as Means of 
Controlling the Diseases Spread by 
Seeds, 241. 

Californian thistle, Cn icus arvensis, 434. 

Calliptamus italicus , 823. 

Callopistria floridensis , 825. 

Calocoris augustalus, 712. 

Calosoma sycophanta, page 330. 
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Caloneclria Gymnosporangh, and C. 
Holme liana, 571. 

Calpe 0 p hide ro ides, 1137. 

Camara sporinm rubicolum , 1327. 

Ca mpophx* van a bills, t 70. 

Canada: Tch’as/icnsuspcmtgi, Jigg Para- 
siteof ('noccris itsparagi in Canada 
177. The « Parsnip Wcbworiu » 
(Depressia fieradiana), an fused 
Enemy of tin* Parsnip, in Canada, 

. 717. Platypus v'i/soni, a New Spe- 
cies of CoJeopterou attacking Co¬ 
niferous Trees in British Columbia, 
720 Now Species of Parasitic 
Pimgi discovered in Canada, 1030. 
Hypodcrma dejornums 11. sp. at¬ 
tacking the heaves of P Hitts pon- 
detvsrr, 1030* Diseases that Attack 
Vines in Ontario, Canada, 1338, 

* Plant and Animal Pests of the Vine 
in Ontario Canada, 1350. 

Cape weed, (Cryp< os icmma calendula- 
cewn), 944. 

CapS&lUi Bursa~pasforis , 358. 

Caragana arborescens, 688. 

Carbolineiun, 249, 259, 803. See also 
Prevention and Control. 

* Cardmis spp., 944. 

Carica Papaya , host plant of Rhi- 
zoctonia Solani , 123. 

Carnation: A11 Oiditun Mildew in 
England, 700. 

Carpocapsa: C. ponumella , 131. Stu¬ 
dies of C. ponumella in the Central 
Appalachian Region, 132, G. po¬ 
mmel fa in New South Wales, 001„ 
The Caterpillars of the Boat Moth 
[Cossus vossus) and the Codling 
[Carpocapsa ponumella) and their 
Powers of Resistance to Cold, nj8. 

Carvichtera annua, a New Weed in 
Australia, 588. 

Carrots : Inoculation of bacterium coli , 
122. Vegetable Parasites of, observ¬ 
ed, in 1913 in the Government of 
Tula, Russia, 688. Depressoria he- 
racliana , a Pest of 717. 

Cassida spp,, 823, * 


Casli l lei a in in i ala , 5 8 3 

Caiaipu spp. 7ro. 

Catalpa sphinx, {Ctnuoivu ca alpm), 
716. 

Catbird [GaleusCofite ,s utiolnu e.scd, 71 o. 

Catopdha, 500. 

Cctidomyia deshuctoi , and (A spp,, 
170, 8:3, i 229, 12 J7, 

Cedes/is gysselinella, 3 Ho. 

Celery: Insects Pests of, in Porto- 
Rico, 1 29. A Ctdery Fungus {Sepinna 
Pefroselmi var. A pH) New to York¬ 
shire, 468, Penmospora parasitica 
and Sc pi or id Petraselini var. A pH 
Injurious to Celery in hatium, 469 
Scploria Apii var. Magnus kata and 
S. Apii-graveolvntis n sp., inju¬ 
rious to Celery in the Neighbour¬ 
hood of Pelrogtad, 81 tv. 

Cenlaurea Cyamts, 366 

Cephaleia abielis , a pi. 

Cephas pigmacus, 823. 

Cera litis capital a, 3U3, jiSj, (mi, Oup 
1 CS5* 

Ceukomia talalpae pVatalpa sphinx”), 
716. 

Cercospova : C. aoicitlaris, 3 {9. ( be* 
it cola , 337. Relation of Stomatal 
Movement to Infection by Genas* 
para be ii cola, (>90. Climatic Condi¬ 
tions as related to ('nrnspoia heli¬ 
cal a, 1226. (\ Cypripedii , 4O2, C, 
Guiaoiiae, 463, C. Kopkci, 81 4. Pur- 
ther Studies on Peanut heatspot (< 
person a la) Injuriousto the heaves 
of Arachis hypoguca, 381, Vegetable 
parasites in Russia,%ss. 

Ccrcospyrclla : <\ Lind, new toscience, 
collected in the District of Ter.sk, 
Russia, 402. C. Veiuln, 402, t \ h‘« 
pimedii , 463. 

Cereals: Insects Injurious to Cereals, 
hegunriiious Plants and other Sto¬ 
red Grains jn Mauritius, 232. .expe¬ 
riments on the Treatment of Cereal 
Seeds for the Control of u Hunt ” 
and “Smut” and also for keeping 
of Birds, 374. Insects Injurious 
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to Cultivated Plants in the Nyassa- 
land Protectorate, 590. The Spring 
Grain Aphis or “Green Bug” ( Toxo- 
pier a gramuntm) in America, 597. 
Insects Pests of in Russia, 823. Agvos- 
iemnut Gif ha go among Cereal Grains: 
Determining the Coefficient of Im¬ 
purity, j o.13. Mildew of Cereals 
[Semerus par a macro spur a) in Spain, 
1128. An Attempt to Destroy Wild 
Mustard ( Brassicd Sinapistrum) 
in Fields of Cereals, L238. Animal 
Pests of, in Russia, 1239. On Spe¬ 
cialisation in Parasitic Fungi with 
Special Reference to the Speciali¬ 
sation of Rust on Cereals, 1328. 

Ceromasia sphenophon , page 330 

Ceroncma (?) afncana, 591. 

Cera pin si es : Sculelhsla against Ccro- 
plastes spp , page 326. C. floridensis 
in Zanzibar, 591. Notes on Samoan 
Coccidae, 592* 

Ceroioma denticcmiis in Porto-Rico, 
129. 

Ceuthorrhynchus povtulacae , 589. 

Ceuthospora : C. Euonymi , 1327. C. 
Pollacch , 930. 

Ckaeiothynum colchicum on Ilex aqui- 
\folium, 239. 

Chaleis annulata , 378. 

Chauliognatiis margina/us , 395, 

Chelinidect , 365. 

Chen0podium album , host plant of 
Rlmoctonia Napi, 123. 

Cherry-tree : Profmusa collaris inju¬ 
rious to Cherry, 375. Parasites of, 
in Russia, 02. Some Injurious In¬ 
dian Weevils, 589, Animal Pests of. 
inJNcw South Wales, 601. Vegetable 
Parasites in Russia, 6S8. Brown 
Rot of Primes and Cherries, 702. 
Galerucella cavicollis, 718, 1052. 

Chestnut-tree: Persistance of Viable 
Pycnospores of the Chestnut Blight 
Fungus on Normal Bark below 
Lesions; 351. Seasonal Duration of 
Ascospore Expulsion of Chestnut 
Blight Fungus, 352. 


Chestnut blight fungus, (Endwhia pa¬ 
rasitica), 351, 352. 

Chilo infuscaielhts , 595. 

Chiloconts : C. bipushtlaiits, 368, 707, 
n t-0. C. bnmlncrus , 377. C. 4 -pus- 
lulalns, 133. Species of Coecinell- 
idae introduced into California 
against Aspidiolus perniciosns , page 
328. 

Chtonaspis : Notes 011 Samoan Cocci¬ 
dae, 592. Chionaspis usanibarica , 
and C. spp. 824. 

Chloride of Barium against Crioceris 
melanopa, 254. 

Chloridea obsoleta, 590. 

Chlovis Gayana, 1333. 

Chlorops taeniopns , S23. 

Choelocnema horlensis , 823. 

Chohts cattleyae, 1346. 

Chari0phila cihcmra , 1146. 

Chrvsomphalus : 6\ dictyospermi , 577. 
827, 90, 1140, ti.j 5, 12^5. C. wsri, 
592. Chvysomphalns rossi var. fer- 
rcmdii , 824. 

Chrysopa calif arnica, 1244. 

Chrysophlyclis endobiotica , 93S. 

Cicee, (Phelypaea ramosa ), 586. 

Cm?/' arietinum , 123, 252. 

Cinamomum glandulifenmi, 701. 

Cinnaniomum zeylanicum, Pestalozzia 
Palmamm injurious to, in the Fe¬ 
derated Malay States, 247. 

Cinnamon tree, Cinnaniomum zey - 
lanicnm. 

Civ phis loreyi, 390. 

Citricola scale, (Coccus cun tola), 377. 

Citmllus vulgaris host plant of Rhizo- 
ctonia Solani , 123. 

Citrus* harkrot, 804. 

Citrus canker, (Pseudomonas Citvi ). 

Citrus Fruits: Chiloconts bipuslula- 
tus and Exochomus quadripustulatus 
as Natural Control of Scale Insectes 
Injurious to, 368. Paralephomastix 
abnormis parasite of Pseudococ¬ 
cus citri , 369. Coccus citricola , 

(Citricola Scale) in California, 377. 
Exobasidium cilri in Russia, 463. 
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The “ Pruittly ” [Cera tit is capital a) 
Injurious to Citrus in Greece, 484. 
Gmnmosisin the Citrus Plantations 
of Florida, 803, Citrus Barkrot in the 
Philippines, 804. Fruit Injury during 
the Fumigation of Citrus 'Frees: 
Causes and Remedies, 80(>. Pseudo- 
nar/o?spp,, in the Citrus Plantations 
oi Southern California, 835. Aleu- 
rothrixus Howard!, 830. Sour Scab 
of Citrus Plants in Florida, 928. Scle¬ 
ra tin! a Liber liana in California, 
1037. Aphicus Itespen'dinn, an Reto- 
phagous Parasite on the Cochineal 
of Citrus Fruits, ii.jo. Mottle-Leaf 
of Citrus Trees in Relation to Soil 
Conditions, 1225, Insect Pests of 
Agriculture in British Rast Africa, 
1 2 jo. Speciesoi Aley rod ulae Harmful 
to Citrus and Other Plants in Va¬ 
rious Countries, li.ji. Citrus Can¬ 
ker in the Philippines, 1337. 

Ciuma Tulmmlui , 586. 

Cladosporium : I11 Switzerland, 249. 
Cladospovium myvticolmn , 339. 

Clast eras porium cavpophilum, 462. 

Claviceps purpurea , 688. C. Paspali , 
1333 * 

Clematis , attacked bv Ascochyta 
clematid ina , 8 1 8. 

Clover: Morphology and Conditions 
of Development of the “ Selerotium 
Disease of Clover” (Sclerotinia tri- 
folium), 8 l 1. Insect Pests of, in Ru- 
ropeau Russia, 823. 

Club-root, sec Plasmodiaphara Brassi- 
cue. 

Cnicus ar verts is, 123, 363. 

Coccidae : The White*Vine Mealy Bug 
in the Provinces of Mendoza and 
La Rioja (Argentina), 135. Report 
on some Coccidae from Zanzibar, 

591. Notes on Samoan Coccidae, 

592. Observations on the Insect Pa¬ 
rasites of Some Coccidae, 1139. &ol- 
cocera iceryaeella a Lepidopteron 
that Destroys Cochineal Insects in 
California, 1142. 


Coccinclla qitndrtpunctata, 130. 

Coccohacillus Acridiorum , 10 pp 

Coccohts laurifolius , 701. % 

Coccophagus, s]>., page 328, 377. 

Coccus : C. citricola , 3O8, 377. f \ fron¬ 
talis, 592. Coccus iadieus and C \ ton- 
fastis tut pens is , 30^. 

Coekinilla colorada.de la Vina (Pul- 
vinarm vt/is), 200. 

Cochylis: The Life History and Con¬ 
trol of Conehylis, 70S. Tobacco 
Juice foi the i leal men t oi Ctmchy- 
Us, 709. The Rffieaey of Ilot Water 
Treatment against " Cochylis ” and 

# “Rudemis ”, 829. Nicotine products 
tried in Germany against " Co¬ 
chylis " and •* Rudemis ”, 9=50. 

Coekhafers (XhiohmAnf). Control of, 
710. 

Coconut: Necessity of Legislation 
against the Coconut Bud-Rot in 
Cuba, it6. Pests and Diseases on 
Cultivated Plants in the Dutch 
Rast Indies in 1913, 253. Bntssolis 
sopharae, a Butterfly Injurious 
to Coconut Palms in British Guiana, 
378. Report on some Coceid Pests of, 
from Zanzibar, 591. Notes on Sa¬ 
moan Coccidae, 592. Diaspids Col¬ 
lected in Southern Italian Somali¬ 
land, 82 p 

Codling Moth (Carpocapsa ponumella), 
601. 

Coenia Gal ant hi, 46 p 

Coffee : Pest and Diseases in the Dutch 
Rast Indies, 253. New Tlirips Da¬ 
maging Coffee, in British Rast 
Africa, 372. Report on some Coccidae 
from Zanzibar, 591. Fungus Disea¬ 
ses of Coffee in Malaya, 814. In¬ 
sects Pests of, in British Rast 
Africa, 1240. 

Cold : Resistance of Cass us cossus and 
Carpocapsa to, 1138. 

Coleoptera injurious to Qpuntia , 363. 

Collet oiri chum : C. camelUac, 582. C. 
ex igaum, 349; Gdktotrichum fa lea- 
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lam, 813, Colietotrichum Lmeola, 
T 3 - 7 * 

Coloeasia : C, antiqnonim , 122. C0/0- 
UffSfi/ Spp., T332. 

Comandm iimbeflata, 126, 251. 
Common phosphorescent toad stool, 
Plcuroius hv&efurmis , S20. 

Corny shtcolov , page 32 8 . 

Conchy Us ambiguella , sec Cochylis. 
Contains mdicus, 589. 

Conifers: Polypovus Schweinitzii , 5S-J. 
Platypus wilson i Coleopteron attack¬ 
ing Coniferous Trees in British Co¬ 
lumbia, 720. Razomnofskya spp., 
Mistletoes Injurious to Conifers In 
the United States, 1135. 

Con tostavyx, 379 

Coniothynum : Dimorphism in Co- 
mot h whim pirnnmi, 350. Conio- 
thyrium coffeae , 81 ^ Con lot hyr him 
Hvpoglossi, 930. 

Conturina soighwola, 29 f 
Con lav in ui tritici, ^78. 

Convergent ladybird (Hippodamia com 
verge ns), 59.4. • 

Copper : Treatment of the Date Blight 
fco£ Potato Phytophihora hijestans) 
*with, 245. Researches on Vine 
Mildew: Favourable Time for treat¬ 
ment, 250, Treatifient of Cereal 
Seeds with, 574 Action of .Copper 
Sulphate on Vine Mildew, 693. See 
also Prevention and Control. * 
Corbeauline, 574. 

Cor chorus capsular Is, host plant of 
Rhhoctonia Solani, r23. 

Corticmm vagum and its host plants 
in India, 123. 

Corlicium salmonicolor (" pink di¬ 
sease ”) of Cacao in the Island 
of Trinidad, Antilles, 1132. 
Corynetes coeruleus, 381. 

Corythaica monacha, 129. 

Corythuca arcuata, 825. 

Cotylhuca gossypri, 129. 

Cosmophila erosa, 590. 

Cossus cossus , 1045, it38. 

Cotton: Gassy plum, host plant of 


Rhizocfonia Solani, T23. Aphis gos¬ 
sypii, 129. Fungi Parasitic on, in 
the District of Suchum( Russia), 
463. I11 .sects Injurious to, in the 
Nyassaland Protectorate, 590. Re¬ 
port on some Cocci dae from Zan¬ 
zibar, 591. Nature of the Damage 

’ caused by the '* Pink Boll-worm'' 
(Gelechia gassypiella) to the Cotton 
Shrub in Fgvpt, 7x4. 

Cotton leaf miner, 590. 

Cotton leaf roller (Syleptci d&rogata), 
590 - 

Cotton .shoot Webber, 590. 

Court noue, see Bramble-leaf disease. 

Cowpea weevil, (Brucjms chinevsis), 
252. 

Cranberry fruit Worm, 470.’ 

Cranberiy weevil, 470. 

Ciataegus : Projenusa collaris, 375. 
PsvUidne in Cleveland (England), 
476. Fungi parasitic 011, in Russia, 
688 . 

Cvemnops spp , 595. 

C re pis capillar is, 944. 

Criocens : C . asparagi , 477. C. mda- 
nopa (Lema melanopns), Injurious 
to Oats and Barley in Hungary, 
254. Cnoceris meniigara , 823. 

Cronartium : C. cvleosporioiJcs , 585. 
C. pyrijovme, 251. Cvomirtium ri- 
bicolu attacking Ribcs in Ontario, 
941. 

Crossocosmia, page 330. 

Crotalaria juncea , host plant of Rhizo- 
ctonia solani, 123. 

Cruciferous Plants; Peronospora para¬ 
sitica, 1329. Cryptolaemus niontrcu - 
zievi, page 327, Cryptophaga spp., 
601, Cryptostemma calendulaceum , 
944. Cry plus flagitator, 717. 

Cuba : Necessity of Legislation against 
the Coconut Bud-Rot in Cuba, 116. 
Phytophthora mfestans, Allernaria 
solani and Actinomyces chromo¬ 
genus on Potatoes in Cuba, 121. 
Bamboo Sinut Fungus in, 360. Aleu- 
rocanthus woglmni a Hemipteltms 
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Pest on Several Cultivated Plants, 
m 1347. 

Cueunil >er: Insects Attacking in 1 V>rt<>- 
Rieo t 29. Mites injurious to, 111 
Sweden, 479. Angular Deaf-Spot 
uj Cucumbers caused 1 >v Bacterium 
lachvvnuuis, 1 <>7- lovthopeits aintUi, 
58 1). Fungi Parasitic on Russia, 088. 
Insect Pests of, in Russia, 824, 1 239. 
A New Infectious Mosaic Disease 
of the* Cucumber, 926 Mosaic Di¬ 
sease in Cucumbers grown under 
Glass, 927 

Cucumber marrow fly (Dacus vertebra- 
tus ), 1151. 

Cucurbit a nut Mima, host plant of 
R/i hot to nut solum . 123. * 

Cuenrbiions Plants Attacked by Danis 
‘Ointcbratus, 1 s 5 1. 

Citscnut spp.; Anatomical Determina¬ 
tion*)! the Grains of Clover Doderd 
(Cuscuta TrifoJii) and of C suaven- 

» tens, T27. Comparative Researches 
on tlie Dimensions of the Seeds of 
Clover and Dodder, 362. Trifolium 
spp., iu Russia, 088. Researches on 
the Dodder of Flax. 1236 

Cutworms, page 8. 

Cyanide against Cyllene vobiniae , 596. 

Cycloconium olenginum , 377. 

Cy/indrophora Fagi var. Candida on 
Finns sylvestns, 570, 

Cyllene rohiniav , 590. 

Cynndnn Dactylon, 58. 

Cyitacanlhacris uigrieornis, 1341. 

Cyst opus Candidas on Capsella Bursa 
pastor ts and Le put him virginiewn, 

IUJ. 

Cytodiplospora pamllela , 1030. 

Cytospora : C. slicdostoma , 1327. Cy- 
tospova Tiliac, 4 (>2. 

DACTVbIS GhOMERATA. 688, 1327. 

Dactyhpius : Viticulture in South 
Africa, page 8 . Dactylopius vitis 
in Argentina, 135. 

Dacits oleae and its parasites, page 330. 

D^cus vertebral us (cucumber and ve¬ 


getable marrow ily), a diptcron 
Harmful to Cucurbitous Plants in 
South At idea, 1131. 

Daedalea qttemna, {to. 

Dandelion ( 7 'nnwnnnn officinale), 303. 

Dcfphininni, host plant of Rhi-oriotua 
destruens, 123. 

Dcmatophoia , 318. 

Denmark: A pantea irstacea Fnjuiions 
to Forage Plants in Denmark, 250. 
Bflfeot of the Destruction of the 
Barberry on the Common Rust of 
Wheat, 353 Mosaic Disease iu 
Beets, 507, Report on Diseases of 
Agricultural Plants in Denmark, in 
191 {, 5O8. 

Depressor in hcrae/iatnt (“ pin.snip web- 
worm "), 717 

Diahrotica bieitfala, 129. 

Diabratiid gramiuea, 1 20. 

Diacanthus acneits, 136. 

Diaereltts rapae , 1343. 

’ Diant/ii/s, host plant of Rht oetonnt 
destruens, i 2 $. 

Diaporihe Baiatath, 099 

Dut part tie slictosoma, 1 ^27. 

Diarthroihnps <o[feae . a NFew Thrips 
Damaging Coffee in British Font 
Africa, ^72. 

Diaspids Collected in Southern Ita¬ 
lian Somaliland. 82 1. 

* * * 

Diaspis : D, pentagona on Hibiscus 
escu lent its in Porto-Rjco, 120. Dias 
pis pentagona and Bros pattella her • 
' lesei, page 324. Diaspis penthtgarni , 
host plant of Chihuvriis hipustu 
tains , jtrS. D. pentagona on Dihisctts 
Sabdariffa in Zanzibar, 591. /das* 
pattella berlcsei against Diaspis 
pentagona , in Piedmont iu 1913, 
707. 

Dinphanta hyalinaia, 1 29. 

Dialraea : D. sacchuralis, ^79. D. 
stria tails, 395. 

D ido m ms m mi tins, 232. 

Diestrammena mar moral a, t 2 \ i. 

Digitalis lutca , 3 59. 

Dinaspis reticulata, 824. 
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Dioryctnu schuteeella, 380. 

1 ) it ay mail us law ima rga , 13 4 0 
Dioscorete : Inoculations of Bacte¬ 
rium coli in, 122. 

D io$p win s' 7; 1 rg i 11 /ana, < > 3 r. 

Di pumps is casta nca, 590.* 

Di plod in: O11 Coffee in Malaya, 8i.{. 
1 ). NnUaiich*, 1030. Diplodia tuber - 
1 cola, t>9<>. Diplodia Zeae , the cause 
of “ dry rot ” in maize, 1033. Di¬ 
plodia sp , a Melon Disease in 
the United States, 1036. Diplomat 
* spp ., inju 1*1 ous to Econoin* 0 Aroids, 

1 3I-* 

Diplodma pallor, 249 
Diplodiua Passenni, 1327. 

Diplogas'cr labiata, S20. 

Dipsants fulhnmm, 119. 

DipRra injurious to Optni.hu, 305. 
Djomoer Paruh, 1229 
Dodouaea viscosa, 087 
Dididunlents hi inherent a l its, \ 240, 
Dtdicfun s hi floras and 7 J. Labi ah, 
host plants of Rhhoi touda solani, 

J 

D01 rtleckeukvankheit, 1028. 

, Drasterius (dega ns, 595. 

Dried currant moth, (Ephesha cahivi- 
tclla ), 232. 

Dr%h'tiCi s viltusus mouticola, 202. 

* 

Dutch Indies : Pest and Diseases on 
Cultivated Plants in the Dutch 
Hast Indies in 1914, 253. Potato 
Diseases in the Dutch Hast Indies, 
940. Siilhella lleveae and Ushi¬ 
ll no zonal a, Pests 011 Rubber in Su¬ 
matra, 1239 Diseases and Pests 
of the Pepper Plant at Banka, Dutch 
Indies, 1335. 

Dyscedcstis / urinatella, 380. 

Dysdercits spp., 590/ 

KaRIAS : E. insulana on cotton, Hi¬ 
biscus and Eviodendvon in Nyassa- 
land, 590. 

Karthnut: A. hypogaeas Host Plant of 
Rhizoctonia Solani , 123. Further 
Studies on Peanut Deaf-spot (Cer- 


cospora personata ), Injurious to the 
Leaves of A. hvpogaea , 5S1 

El Ilium valgum, 13 ;o. 

Kgg plant, Insects Peats of, in Porto- 
rico, i 29. 

Egypt : Nature of the Damage caused 
by the “ Pink Boll-Worm ” ( Ge - 
letdiia gossypiella) to the Cotton 
Shrub iii Egypt, 71 j. 

Elaeis : Pest and Diseases of, in the 
Dutch Hast Indies, 253 

Elasmits sp., 595. 

Elaunon crytJiroceplutlus, 590. 

Kims: Mites injurious to in Sweden, 
579. Fungi Parasitic on, in Russia, 
.{02 Oil the Existence of Two 
Annual Generations of the " Klm- 
galenicella ” {Galera.ee . Inieola F. 
Muller) and their Alternation, 593. 
Vegetable Parasites of, in Russia, 
oSS. 

Empororrhimts defoliator , 589. 

Em pur sea main on Beans in Porto- 
Rieo, 129. 

Empasa Aphid is, 1345. 

Endothia parasitica, 351, 332. 

Entylonui Pastunicae, 571. 

E pel is tvaneaUvria var. faxonii, 470. 

Ephestiu cu hiri/el la, 232. 

Epheslia kuhnicllu , 607. 

Epiblema ledcdla, 380. » 

Epteea: Lyda hypotniphica , parasitic 
oil, 839. 

Epicoinehs hiri a , 823. 

R pi lac knit diegvi, 1147. 

Epduvhua in vita, 9 fo. 

Epifabinm rosenm, 349. 

Epinotia matt ana, 380. 

E pi pact is latijolia, 462. 

Episilia Simula ns, 823. 

Ep 11 rlx c ucumer is, 129. 

Epochra canadensis , a Dipterous Pes^ 
of Ribes in America, 954. 

Brio pell is festucae , 706. 

Eriophyes : Eriophyes (Phytoptus) py- 
ri, 60 1. A Mite Pest on Ditchi, 1252. 

Erie)soma lanigera, 133, 1051. 

Eriosoma pyricola, 1051. 
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Enyjbius ninths , 381, 

Erysiphe : ZL communis , 568. Veget¬ 
able Parasites in Russia, 088. The 
Physiological Races oi Erysiphe 
gram in is on Wheat and Oats, 1i 25. 

Erythroxyhtm Coca 61 v Coca. 

Eublemma , 590. 

Eiicalunmotvs te&sellaius, 502. 

Eadmmts pmleus on Beans in Porto- 
Rico, 129. 

Bhidemis: Poiychrosis bo (r ana, 708. 
Tobacco Juioe # for the Treatment 
of Poiychrosis, 709. The Efficacy of 
Hot Water Treatment, 829. Nico¬ 
tine Products tried in Germany, 
95 ° • 

j Eulecaniumnigri fascia turn, 1053, up. 

Eupracfis chrysovrhoea , puge 389. 

Eurycreon stieticalis, 133. 

Eitvvdema olcracea. 257, 373 

Evrvgaster spp., 823. 

Emytoma sp., a Hyinnopierotis Pest 
on Almond Trees in Palestine, 1250. 

Entellix fenella on Beans in Porto- 
Rico, 129. 

Euxesia spp., 813. 

Euxoa spp., 823. 

Evelria resmella, 3S0. 

Evoiomys gl areola s, 487. 

Exoascus ; Sulphur-lime Mixture as a 
Substitute for Bordeaux Mixture 
in Controlling certain Fungi Para¬ 
sitic on Fruit Trees, 577, Li. defor¬ 
mans and Preventive Treatment, 
692. 

Exobaskliimi cilri, 163. 

Exobasidhmi vacciuii , 461. 

Ex 0 chi him gigmMewu, 136, 

Exochovmis qua dr i pit slid ulus, 3O8. 

FaOOPVRUM Sp., 688. 

False blossom, 470. 

Feltia exetamahonis , 823. 

Ferrous sulphate as Means of Preven¬ 
tion against Fungoid Disease of the 
Raspberry, 249. 

Festuca pratensis attacked by Apa- 
mea testacea, 256. 


Ficus slmwcarpa, and J\ unmoral ha, 
1251, 

Fidia viticida , 1330. 

Fig: Two new British Cocci due in¬ 
jurious to, 70 !). 

Fiji: Oocmyvhts paiijinn a N< w Egg 
Parasite fioin Fiji, 307. 

Fir: Insects injurious to Pine and Fir 
Trees in Sweden, 380, The Psylti- 
due oi the Clevelands (Ragland), 
37O. 

Flax: Lmum vsifahssiimtm , host plant 
of Rhizocioma Map!, 123. Cerco- 
sporella Lmi, 402. Researches on 
Flax Dodder, 1 236 

Florida wax scale (('tno/dus/es fiord 
drtisis), 301. 

Flour beetle {Tribalmm farugiuewn), 
252. 

Flowed bog fire worm, ( Rhi>p< dmtu in cu- 
nia mi), 170. 

Flowers: Vegetable Parasites of, "n 
Russia, 688. Chains raUelevae 11, sp, 
and Diorgmellus lat cimaigo* n. sp, 
Curcuiioiml Pests oi Oichnls in 
America, 1346. Pun in in T; id is on 
some cultivated Ins, in Yorkshire, 
England, 471. An Oidium Mildew 
on Carnations, 700. 

Fames: In j omen f arias, .{Oi, Ernies 
piuicola , 461. 

Forage Crops: A pa men testacea In¬ 
jurious to Forage Plants, 256. The 
Closer beafhopper {A gait in sungud 
mdeuta), n Hemipterous Pest of 
Leguminous Forage Plants in the 
Tint ted States, i 1 pH. Diseases of 
Some Forage Plants in Nat;d, 
South Africa, 1333. 

Forsyth in viridi$sima , 9 j 2. 

Four spot let i weevi I, (fit m h as qu. tdri - 
maculatns), 252. 

France: New Disease of Beets, pro¬ 
bably* of a Physiological Nature 
in the*North of Prance, 117. R fleet 
of Attacks by Cercospora bet i col a 
on LUe Composition of Sugar Beets, 
357. Yellowing of Sugar Beets in 
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Prance during 1915, 460. Staphy- 
linid Injurious to Turnips in France 
482. Experiments for Control of 
Ranunculus arvensis a Weed infest¬ 
ing Wheat in Touraine, 705. Birds 
in the Vineyards in the Region of 
Mimes, 11.13. Urophlyciis Alfalfas 
on Lucerne (“' tumeurs marbrees 
in France, 1233. 

Froniina frenchii, 716. 

Frost: Frost Protection for Fruit and 
Vegetables in the United States, 
5. Measures to prevent injury by 
Frost in Catalonia, Spain, 922. 
The Effect of Frost on the Roots 
of Rye, 1325. The Bad Effects of 
Frost upon Tea and Quinine Plants 
in Java, 132O. 

Fruit growing : Insects Injurious to, in 
Mauritius, 252. The " Fruit-fly ” in 
Greece, 4 8-5. The Study of te Diseases 
of Cultivated Plants in India, 569. 
Animal Pests of Fruit Trees in New 
South Wales, (Sox. Recurvana na- 
nella , Micro-lepidopteron Injuri¬ 
ous to Fruit Trees in Ital}-’, 602. 
Galevucella cavicolhs a Fruit Tree 
Pest in the United States, 718, 1052. 
Bridge Grafting for saving Fruit 
Trees with Injuries due to Animals 
or Mechanical causes, 830. Anastve- 
pha serpentina in Brazil, 1054. In¬ 
sect Pests in India, 1x37, Coleop- 
tera Harmful to Fruit and Flo¬ 
wering* Plants Cultivated in South 
Africa, 1152. Concerning the Fruit 
Fly {Cemtitis capitcUa) in Tunis, 

1155. Cottontail Rabbits ( Sylvila - 
gu$ spp.) in the United States, 

1156. See also Citrus Fruit, Apple, 
Peach, etc. 

Fiunago " in the Department of 
Sotshi (Caucasus), 239. 

Fumaria parviflora, host plant of 
Rhizoctonia Napi , 123. 

Fungi: Contribution to the Mycolo- 
gical Flora of the Tyrol, 349. Con¬ 
tribution to the Mycological Flora 


of Russia, 461, 462, 463. A Con¬ 
tribution to the Knowledge of Dal¬ 
matian Fungi, 571. A Fungus of 
Uncertain Systematic Position oc¬ 
curring on Wheat and Rye in the 
Salt Lake Valley, 578. New Species 
of Parasitic Fungi discovered in 
Canada, 1030. New or Interesting 
Fungi occurring in England, 1327. 
On Specialisation in Parasitic Fungi 
with Special Reference to the Spe¬ 
cialisation of Rust on Cereals, 1328. 

Fusarium : F. conglutinans, 355, F. 
Ly coper sici, 573, Fusarium radici- 
cola , the cause of Rot in Potato 
Tubers in the United States, 1130. 
Fusarium rose / um ) 688. Fusarium 
sp. (" dic-back disease”) a Pest on 
Hibiscus ill Malay, 1x3^, Fusarium 
oxysporum and F. tricothecioides 
in tlicir Relation to Tuber-rot in 
Potatoes, 1232. Fusarium spp., 742, 
1332. Effects of certain Species of 
Fusarium on the composition the 
Potato Tuber, 1129. 

Fusicoccum spp., 1327. 

Gaianthus NIVALIS, 464. 

Galega officinalis , 821. 

Galeoscoples carolinensis, 716. 

Galeruca luteola , 593. 

Galerucella of the Elm, 593. 

Galevucella cavicollis , 718, 1032. 

Galium cruciatnm , 462. 

Gangrena liunieda, 813. 

Gardening; Insects affecting Veget¬ 
able Crops in Porto-Rico, 129. 
Plasmodiophora Rrassicae, 358. Te* 
tramorium cespitum as a Pest of 
Coldframe and Greenhouse Crops 
in Virginia, 481. Agviolimax agres- 
tis , a Gasteropod causing Injury in 
Market-gardens in the States of 
New-York, 600. 

Gele Topboorder, 595. 

Gas : Researches as to Injuries caus¬ 
ed by Lighting-gas to Plants, 1027. 

Gekchia gossypiella, 714. 
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Geniocents spp., 478. 

Germany: Umf alien der Tulpon, iTtS. 
New Fungi in Saxony (Germany), 
570. A gratis segclnm , Beet and Po¬ 
tato Pest in Germany, 7x3. Lyda 
hy path ro ph 1 oa a Hymen oj )t erous 
Pest of Kpieea, 839. Means of Con¬ 
trol of Chrysophlyctls endobioiica , 
a Potato Pest, 938. Char top Ml a 
cilicmm and Therova sp., Pests 
on Rye in Silesia, Germany, 1146. 
Researches 011 the Dodder of Flax 
[Cnscuta EpiKnnm) in Germany, 
T236. Diesfmmmena marniomla (Ta- 
chycines asynamorus) an Ortliop- 
teron from German Greenhouses, 

Gerstacckeria, 365. 

Gestreepte Stengelboorder, 595. 

Ginseng, see Panax quinquefolium. 

Gipsy moth ( Ponhetria dispar), 470. 

Glenospom Sacchari , 813. 

GloespoviUm: G, roseolum and Gl. 
acerinum on Acer platanoides, 570. 
Gloesporium tiliaecolum, Leaf-spot 
Disease of Lime in England, 361. 
Vegetable Parasites in Russia, 688. 

Glyphodes unionalis , 715. 

Gnathothnchus, 720. 

Goatsrue (Galega officinalis), 82t. 

Gonocephalum pusillum, 823. 

Gossyparia ulmi , 706. 

Gramineae : Apamea test ace a injuri¬ 
ous to, in Denmark and Sweden,256 
Calocaris august ulatus in British 
India, 712. Experiments on the 
Wintering of the Teleutospores 
of “ Rust ” in Grasses, x 126, Di¬ 
seases of Some Forage Plants, 1333. 

Gmpholitha schistaceana , 595. 

Gmpholitha spp. 380. 

Grasrostflyet, 256. 

Grauwe Boorder, 595. 

Great Britain and Ireland: Leaf-spot 
Diseases of Lime in England, 361. 
Woodpeckers and their Relation 
to Forestry in the British Isles, 370. 
A Celery Fungus new to Yorkshire, 


468. Puccinia lridis on Cultivated 
Iris, New to Yorkshire, 471. Apple 
Tree Mildew, Podmphaera lemotri - 
cha Seim., New to Yorkshire, 472. 
“ Sooty Blotch ” of the Pear ( Lepto - 
thy Hum curpopkilum) in England, 
473. The Psyllidae of the Clevelands 
(England), 476. Polypoms schwein- 
iizii, Injurious to Conifers in Great 
Britain, 584. Plesiocoris mgicolhs 
and Ortothylus marginalis, Capsids 
Injurious to Apple Trees and Fruit 
in England, 603. An Oidium Mil¬ 
dew on Carnations, in England, 700. 
Two new British Coccidae and other 
British Species Injurious to Plants* 
706. Phoma Lavandulae on Laven¬ 
der (Lavandula Officinalis) in En¬ 
gland, 1133. New or Interesting 
Fungi Occurring in England, 1327. 

Greece; The " Fruit-fly ” Injurious 
to Citrus in, 484. 

Green bug (Toxoptem graminum), 597. 

Green lacewing fly (CJirysopa calif or- 
nica ), 1244. 

Greenhouses: Diestrammena manuo- 
rata, a pest in German, 1242. 

Gryllus semllei, an Injurious Orthop- 
teron in New Zealand, 951. 

Guignanlia Btdwellii, 1038, 1330. 

Guignardia istriaca , 571* 

Guizotia oleifmi, 463. 

Gumbo limbo [Burma S mamba ), 837. 

Gummosis in the Citrus Plantations 
of Florida, 803. * 

Gymnosporangium : G. confusum, 571, 
An Asiatic Species of Gymnospo¬ 
rangium, established in Oregon, 703. 
Gymnosporangium Sabinae, 462. 

HAiyliCA: H. chalybea (" Grapevine 
flea beetle ”) coleoptereous Pest 
of Vitis rotundifolia and F. Munso- 
niana (" Muscadine grapes ”) in 
the United States of America, 
1055. Haltica chalybea, in Ontario, 
1350. H. euphorbias and II, spp*, 
823. 
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Halyzia vigintigultata, 136. 

Haplothvips tvitici, 823. 

Hawai: Musa spp. as a Host Fruit 
of Ceratitis capilata, 604. Eriophyes 
n. vSp., an AcaricL Pest on Litchi 
(Nephelium TM~chi) ill the Hawaian 
Islands, 1252. 

Hawkbit (Cvepis capil/ans), 944. 
Hawkweed, 944. 

Hazel: Hazel Woods in the Province 
of Messina Invaded by Caterpillars, 
376. Fungi Parasitic on, in Rus¬ 
sia, 461. New or Interesting Fungi 
Occurring in England, 1327. 
Helianthus: H. diversicatus, 119. In¬ 
sects Injurious to Cultivated Plants 
in the Nyassaland Protectorate, 
590. Helianl/ms resistant to “rust ”, 
1*27. 

Helioph ila un ipunctct , 470. 

Helioihis obsoleta, 129, page 331. 
Helminlhosponum tuvcicum , 1333 
Helopellis on tea plants, 253. O11 ca¬ 
cao, 1249. 

Helops quisquilius, 136. 

Hemiberlesia fissidens, 824. 
Hemichionaspis : H. aspidistme in 
Samoa, 592. H. aspidistme in New 
Jersey, 825. H. minor in Porto- 
Rico, 129. H. spp. in Zanzibar, 591. 
Hemileia vastatnx , 814, 

Hemiptera injurious to Opuntia, 365. 
Hemiteles completns, 381* 

Hemileles mesochoridis, 716. 

Hemp : Cannabis saliva host plant of 
Rhizoctoma Napi, 123. Vegetable 
# Parasites of in Russia, 688, Insects 
Pests of in Russia, 823, 1239, 
Mendersonia Rubi, 249. 

Hepatica acutiloba , 119. 

Heptasmicm curvilineata, 595, 
Heradeum sphondylium , 757. 
Heringia dodecella , 380. 

Hessian Fly, see Cecidomyia . 

. Heterodem schachtii, var, avenue, 568. 
Meteronygmia leucogyna, 590, 
Heteronix piceus , 255. 

Hevea : Ustulina zonata on Hevea bra - 


siliensis in the Federated Malay 

t States, 812. Phytophthora sp. as 
the Cause of Black Thread Disease 
of Hevea bvasiliensis in Burma, 
1131. Stilbella Heveae and Ustulina 
zonata , Pests on Rubber in Sumatra, 
I234 * 

Hibiscus: H. cannabinus host plant 
of Rhizoctonia solam, 123, Hibiscus 
esculentus , 129. The Mycological 
Flora of the District of .Suchum 
(Russia), 463. Fusarium sp.,a Pest 
on Hibiscus in the Federated Malay 
States, 1134. 

Hip canker, 585. 

Hippodamia convergens, page 328, 

59'U " # 

Hippotion celerio, 590. 

Holcocera iceryecella , 1142. 

Ho pi ismenus dimid tains, 717. 

Horismerus micvogastvi, 716. 

Hormiscium callisponnn , 1327. 

Horse-radish: Insects Pests of, in 
Porto-Rico, 129. Insects injurious 
to the Horse-radish, in Sweden, 373. 

Humulus Lupulus , 379, 688. 

Hungary : Phlyciaenodes siiciicalis Mi- 
crolepidoptera Injurious to Plants 
Cultivated in Hungary, 134. Crio - 
ceris melanopa Injurious to Oats 
and Barley, 254. Rabbits injurious 
to Forests, 263. 

Hyalopus, 814. 

Hydrocyanic acid gas, fumigation, 
375, 377, 806, 1342, See also Means 
of Prevention and Control. 

Hydvoecia nictitans , 823. 

Hylobius abietis and Methods of Control 
from observations Made in 1913-14 
in the province of Orel, Russia, 261. 

Hymencyrtus cravii, page 326, 

Hyperaspis binotata , a Coccinellid 
Beetle Predatory on Eulecanium 
nigrofasciatum (terrapin scale), 1141. 

Hypochnus violaceus, 689. 

' Hypoderma deformans n. sp., attacking 
the Leaves of *Pinus 'ponderosa In 
the United States and Canada, 1039. 
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Hypohnmus misippus, 590. 

Byponomeuta : Species of Hypono - 
mmla Injurious to Lonicem and 
Primus in Sweden, 259. 

Hypoptcromalus tahacum, 716. 

leery a purchase i and I. spp., page 323, 
59* 1 837, 1142, 1246. 

Ichneumon, 262. 

Icterus galbula, 716. 

Idiocerus niveosparsus and I. clypealis , 
Rhynchota Parasitic on Mango 
Treesin the Philippines, 1348. 

Ilex A quifolium, 239. 

Immunity: Relation between the 
Concentration of Hydrogen Ions 
and* the Natural Immunity of 
Plants, 465. 

India: Species of the Genus Rhizoc - 
Ionia, Injurious to Plants Culti¬ 
vated in India, 123. Rat Plague in 
the Bombay Presidency, 264. The 
Study of the Diseases of Cultivated 
Plants in India, 569. Brown Blight 
of Tea, 582. Some Injurious Indian 
Weevils ( Curculiomdae }, 589. Thrips 

* (Bagnallia oryzae), n. sp., Injurious 

to Rice in India, 598. “ Spike ” Di¬ 
sease in Sandal, in India, 687. Cala- 
coris angustaius, a Capsid injurious 
to Sorgho and other Gramineae in 
India, 712. Phyiophtfumi sp. as the 
Cause of Black Thread Disease of 
Haven bra&iiimm in Burma,-1131* 
Insect Pests, 1137. Species of Bra- 
couid Hymeuoptera, Parasites of 
Tripauid Diptera in India, 1243. 

Inkweed (Phytolacca ociandra), 1340. 

Insects, entomophagous, and their 
Practical Employment in Agri¬ 
culture, page 323. See also Preven¬ 
tion and Control. 

Insects, Injurious: Insects affecting 
Vegetable Crops in Porto-Rico, 129. 
Insects injurious to Opunlia , 365. 
Insects injurious to Pine and Fir- 
Trees in Sweden; 380, Insects In¬ 
jurious to Timber in Sweden, 381. 


Some injurious Indian Weevils 
(Curculiomdae), 389. Insects In¬ 
jurious to Cultivated Plants in the 
Nyassaland Frolectorate, 590. Ob¬ 
servations on the Ufe Histories 
of some Insects Injurious to Pine 
trees in the State Forests of the 
Province of Minsk (Russia), 065. 
Report on Insects Injurious to Flour 
and Grain in the Province of Kka- 
terinoslav, (South Russia)*in 1915, 
607. Insect Pests of Plants Culti¬ 
vated in European Russia, in 1914, 
823, 1239. Diaspids Collected in 
Southern Italian Somaliland, 824. 
Some Miscellaneous Economic In¬ 
sects fond in New Jersey, 823. The 
Part played by Insects in tin* Spread 
of Bacillus itmylovonts, 032.* In¬ 
sect Pests c>f the Sugarcane in 
Queensland, Australia, io j8. In¬ 
sect Pests m India, 1137. The Cater¬ 
pillars of the Goat Moth (Cassus 
cossus) and the Codling Moth 
(Carpocapsa pomnnella) and their 
Powers of Resistance to Cold, 1138, 
Coleapt era Hunuful to Fruit and 
to Flowering Plants Cultivated in 
South Africa, 1152. Insert Pests 
of Agricullute in British East Afri¬ 
ca, 1240. 

lphimtla\ mediamt and L sp., 393. 

Ipomoea ; Bacterium voti cm Iputmeu 
But,alas, 122, 

Ip$ scxdeniatus, 005. 

Ireland, see Great Britain. 

Iris: Puccini a Ividis , on 471. 

Ischnaspis longimslris, 591. 

Isisoma orchidearum , 825. 

Jsosotna grande , 694. 

Italy}: Hazel Woods in the Province 
of Messina Invaded by Caterpillars, 
376. Peronospom parasitica and 
Sepforia Pel rose Uni var A pit, In¬ 
jurious to Broccoli and Celery in 
Eatiimi, 469, Injury Caused to Ve¬ 
getation in Grounds near Iron¬ 
works at Tend, Italy, 355, Oidiitm 
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que veils on Chestnut Trees in Italy, 
583. Reouvvnria nanella Microlepi- 
dopteron Injurious to JFruit Trees 
in Italy, 602. Wintering of Oidium 
sp., a Pest of j Photmia serrulata 
in Emilia, Italy, 691. Pleospova 
Bviosiana, Phomnpsis Gocculi, Ma¬ 
cro phovna Yuccae and M. Cinna- 
momiglanduliferi, new Micromycetes 
discovered in Liguria, Italy, 701. 
Pvospaltella berlesei against Diaspis 
pentagona in Piedmont in 1915, 707. 
The Life History and Control of the 
"Vine-Moths Conchylis ' ambiguella 
and Polychvosis botrana : observa¬ 
tions made in 1914, by the Plant 
Diseases Observatory of Turin, 
Italy, 708. Tobacco Juice for the 
Treatment of the Vine Moths 
Polychvosis botrana and Conchylis 
ambiguella , in Piedmont, 709. Zel- 
lavia oleastvella and Glyphodes union- 
alis . Lepidopterous Pests of the 
Olive Tree in Apulia, Italy, 715. 
Ascochyta hortomm , a new Pest 
of the Artichoke in Italy, 815. A 
New Disease of the Bamboo caused 
by Scirrhia bdmbusae n. sp. in 
Italy, 817. Investigations into a Di¬ 
sease of the Cones of Pinus pinea , 
819. The Efficacy of Aphelinus sil - 
vestrii in Control of Chrysomphalus 
dictyospevmi, in Sicily, 827. In¬ 
sects injurious in the Rice Fields 
of the Province of Milan, 831. Ty- 
chius quinqmpimclatus, a Pest of 
Beaus, 832. Decree of the Lieuten¬ 
ant-general of the King contain¬ 
ing Measures for the Control of 
Field-voles, 921. Some Practical 
Means of Control of Wheat “ Sret- 
ta ”, 923. Contribution to the 
Study of the Mycology of Liguria, 
Italy, 929. Phomopsis diploglottidis , 
P. briosii , Coniothyrium pollacii , 
new Micromycetes discovered in 
Italy, 930. The Control of Field 
Voles in Italy, 1056. Observations 


upon I eery a puvehasi and its Na¬ 
tural Enemy Novius cavdinalis in 
Sicily, 1246’. 

Iionida, 365. 

Itoplectis : Pimpla flavipes , 381. /. 
inquisitor and I. conquisitor , 485. 
Pimpla instigator , 136. Pimpla Le- 
vaclei, 717. Itoplectis mavgmatus, 
132. 

JASSIDAE, 590. 

J ava: Natural Enemies of Sugar¬ 
cane Borers in Java 595. Tobacco 
Diseases and Pests in Eastern 
Java, 1035, Diseases and Insect 
PestS which Attack Rice, 1229. The 
Bad Effects of Frost upon Tea and 
Quinine Plants in Java, 1326. Lo¬ 
custs in Java, 1343. 

Java black rot, [Diplndea spp.), 1332. 

Johnson grass, 1334. 

J uni pems phaenicea and J. oxycedrus ,. 
57 1 * . 

KainiI as a Means of Destroying 
Weeds, 366. 

Kalmalen, 373. 

Kalmottet, 373. 

Kermes virgule, 1139. j 

Khaya senegalensis , 590. 

Kornvallmo, 366. 

Korsbo, 366. 

Krullotenziekte, 124. 

LaCHNOS'IERNa spp. (“ white grubs ’*) 
in Wisconsin, United States, 946. 

Laemophloeus testaceus, 607. 

Laphygma frugiperda in Porto-Rico, 
129. 

Lappa officinalis, 570. 

Laria pisi, 823. 

Lasioderma; Lasioderma sevricovne 
(" tobacco beettle 590,711, 

Lasioptera cerealis , 823. 

Lasiusniger, 132. 

Laspeyresia trichocrossa , 1137. 

Lathyrus sativus, host plant of Rhizoc - 
tonia Napi, 123. 
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Lavender attacked in Kurland by 
Phoma Laiumdnine, 1133, r 3- 7 • 
Lecanium: L. cilia him,' 706, Lecanium 
per si aw, ii32. L, viride, 233. L. 
spp. in Zanzibar, 3m. Notes on Sa¬ 
moa n Coeeidae, 392, 

Leumopsis longico) vis , 7c >6. 
legislative and Administrative Mea¬ 
sures; Necessity of Legislation a- 
gainst the Coconut Bud-rot in 
Cuba, ir(>. Ordinance relating to 
Insect Pests and Diseases of Plants, 
in Western Samoa, 683. Decree in¬ 
cluding the" Abrojo grande ” (Xau- 
tium macro car pum) among Weeds 
in I Uruguay, 084. Decree of the Lieu¬ 
tenant-general of the King of Italy 
dated the 28th June 1916 No 795 
containing Measures for the Control 
of Field-voles in Apulia and adja¬ 
cent Regions, 921, 

Leguminosae: Insects injurious to 
Cereals, Leguminous Plants and 
other stored Grains, 252, See also 
Bean, etc, 

Lema melanopa, 254, S23, 

Lens esculenta , host plant of Rhizocto - 
nia Napi, 123. 

Leontodon hirtus, 94*1. 

Leopard Moth (Zeusera pyrina) a 
Dangerous Imported Insect Enemy 
of Shade Trees in the United States, 

834- 

Lepidiota alhohirla , 1343. 

Lepidium virginicum , host plant of 
Peronospom parasitica , 1T9. 
Lepidium rudemle , 358. 

Lepidoplera: Injurious to Opuntia, 
365. Injurious to Coconut Palms 
in British Guiana, 378. 
Lepidosaphes: L. citricola in Zanzibar, 
591. L. nioorsi in Samoa, 592. L. so - 
malensis , 824. L. Ulmi , 1139. 
Leptops hopei , 601. 

Leptosphaeria: L. womans, 689. L. 
micro scopica , 1327. L. Sacchari , 

813. 

LeptostromeHa conigena, 1030. 


Leptolhyrium carpophilmn , 473. 
Leplothyrimn pi at anoi ties, 1327. 
Leucotermes sp., r 1,4 4. 

Leitcolenves lycijvgus, S2O, 

Leucopholis r arid a in Manioc planta¬ 
tions, 258. 

Licodcrma 4 *dmlahm, 503. 

Ligyms /ossa lor and LA ossor, eoleop- 
tera attacking Sugar Cam* in Bra¬ 
zil, 833. 

Limacinula cancasica on Taxns bac- 
cata, 239. 

Limanlhria dispur , page 329. 

Limes: Ovularia cilri , 363, Coeeidae 
on, Zanzibar, 391, 

Limonius aeruginosas, 823, 

Lipernes , page 327. 

Locusts: T 1 le 111 i grat < >ry I a >e ust, S2 3, 

T 239. Experiments in Locust Con¬ 
trol by Means of Co cco bacilli is acri- 
dionimin Argentina, 1043. Locusts 
ill Java, r 341. 

Locust-tree, 'the Effect of Cyanide on 
the Locust-Borer (Cvllene rohiniae ), 
596 . 

Lodging of Wheat, 683. 

Lonicera coevulea , 319. 

Lonicera Xyloslcum , 688. 

Loxostege sticlicaUs, 1 34. 

Lucerne: Species of the Genus Rhi- 
zoctonia Injurious to, in India, 
123. Pleasphacrulma Sp. a new 
Alfalfa Leaf-spot in America, 244. 
Hctoronix plants, an Insect Pest 
of Lucerne, in Australia, 253, 
A new disease of, due to Mars- 
soniaMedicaginis, 568. Vegetable Pa¬ 
rasites of in Russia, 688, Behaviour 
of Different Forms of RMzoclovia vio¬ 
la ecu on, 689, Insect Posts of, in Rus¬ 
sia, 823. The Resistance of Lucerne 
to Psmdopeziza Medicag inis in U- 
ruguay Attributed to the Use of 
Nitrogen, 1228. Urophlydis Al - 
. falfae on Lucerne ("tumours mar- 
brecs ”) in France, 1233. 

Luff a acntimgula, 39 r. 

Lupoae, 386. 
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Luzulaspis hizulae, 706. 

Lycium barbarum, 379. 

Lycopersicum esculentnm, host plant 
of Rhizoctonia solani, 123. 

Lyda : Lyda hypolrophica , a Flymen- 
opterous Pest of Bpicea in the 

‘ Forests of Roggenburg, Germany, 
839, Contribution to the Fife His¬ 
tory and Anatomy of Lyda hypo - 
tvophica (— Cephaleis abietis), 945. 

Lygus spinal ae and L. pmtensis , 
Rhyncote Pests on Vines in Austria, 
1349 . 

Lymanlriidae , 590. 

Ly/ta actaecm, 1137. 

MacrocenTrus, 595. 

Macrodactylus subspinosus, 1350, 

Macrophoma Yuccae and Af. Cinna - 
momi glandulifevi, 701. 

Macrosporium : Af. Papavevis on Pa- 
paver somnifenim; 570. A/. Solani 
on Potatoes in Cuba, 121. M. Solani 
on Potatoes in Dutch Bast Indies, 
940. 

Mgize: Insects Pests of in Porto- 
Rico, 129. Insects injurious to, 
in Mauritius, 252. Plant Breeding 
in Cuba, 396. Insects Injurious 
to, in the Nyassaland Protectorate, 

590. Insect Pests of in Russia, 
823. Ratrachedra rileyi, a Microle- 
pidopterous Pest of Maize in Ame¬ 
rica, 952. Diplodia Zeae , the Cause 
of Dry Rot in Maize, 1033, Shiga 
lutea, 011 1040. ’ 

Maize beetle, (Didoncnis minntus ), 
252, 

Malay States: Pestalozzia Palmanmi, 
Injurious to the " Cinnamon Tree ” 
(Cinnamomum Zeylanicum) in the 
Federated Malay States, 247. XJstu- 
lina zonata on Hevea brasiliensis, 
812.Fungous Diseases of Coffee 
in Malaya, 814, Fusarium sp., (“ die 
back disease ”) a Pest on Hibiscus 
in the Federated .Malay State, 
^ 34 - 


Mandarins: Fungi parastic on. in 
Russia, 463. Citrus Barkrot of in 
the Philippines, 804. 

Mango hopper '(Idwcems clypeahs ), 
1348. 

Mangoes: Insects Injurious in the Nyas¬ 
saland Protectorate, 590. Report 
on some Coccidae from Zanzibar, 

591. Notes on Samoan Coccidae, 

592. Insect Pests in India, 1137. 
Idiocerus niveosparsus and I. cly- 
pealis, Rhyucota Parasitic on Mango 
Trees in the Philippines, 1348. 

Manihot utilissima : Leucophohs ro- 
rida in Manioc Plantations, 258. 

Maple: Mites injurious in Sweden, 
379* Gloesporium roseolum and G. 
acerinmn on Acer platanoides , 570. 
New or interesting Fungi Occurr¬ 
ing in England, 1327. 

Marasmius perniciosus 11. sp. Cause of 

• “ Witch Brooms ” (“ Krulloten- 

ziekte *’) on the Cocoa-tree ill Suri¬ 
nam, 124. 

Market gardening see Gardening. 

Marmara, 365. 

Marssonia Delaslrei, 462. 

Marssonia Medicaginis, 56S. 

Mauritius : Insects Injurious to Ce¬ 
reals, leguminous Plants and other 
Stored Grains in, 252. 

Mayeliola destructor , page 332. 

Medicago lupnlina, host plant of 
Rhizoctonia Napi, 123. 

Megilla maculala, 594* 

Melanconium parvulum , 1030. 

Melanconium Sacchan, 813. 

Melandrmm album , 462. 

Melasmia Lonicerae , 349. 

Melica uniflora, 462. 

Meligelhes aeneus, 823. 

Meligethes brassiede, 373. 

Melilotus albus, 688. 

Melissoblaptes mfovenalis , 253. 

Melitara, 365. 

Melolontha vulgaris, 710. M. hippo - 
castemi, 710. Af. melolontha, 823, 

Melons: Insect Pests of, in Porto- 
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Rico, 1 2<j. Mites injurious to, in 
Sweden, 379. Orobnnche raniosa and 
0 . cummin Parasites of, in Roumania, 
586. Thielavia has kola, a new Pest of 
the Melon in Salt Lake Valley, Utah, 
*m) 9. Insect Pests of, in Russia, 823. 
Diplodia sp., injurious to, in the 
United States, 103b. 

Mtnnbmciliac, 590. 

Mendoza moth borer, 365. 

Memliits lacvymans, 4b r. 

Meso chorus aprilinus, 71b. 

Metamasius hemip terns, page 330. 
Meteorology, Agricultural: The In¬ 
fluence o{ Meteorological Factors 
on the Development of Plant Di¬ 
seases, 459. The Influence of Rain¬ 
fall and the Non-Burning of Trash 
on the Abundance of Diatrca saccha - 
ralis injurious to the Sugar Cane, 
479. Climatic Conditions as related 
to Cercospom beticola, 1226, * 

Meteovus versicolor , page 330. 

Micro 1 ( pidoptera injurious in Sweden, 
380. 

Microplitis catalpae, 716. 

Microstoma Juglandis, 462. 

Microtus arvalis, 487. 

Mikroklassia pvinia , 480. 

Mildew: Researches on Vine Mildew, 
250, Action of Copper Sulphate on 
Vine Mildew, 693. Variations in 
the Resistance of Vines to Mildew, 
8xo. Mildew of Cereals (Sclerospora 
, macros para), m Spain, 1128. Mil¬ 
dew of the Potato, r230. 

Millet: Vegetable Parasites of, in Rus¬ 
sia, 088 . * 

Mjmorista, 365. 

Minedla vaccinii, 470. 

Mint: Phylloslicta Menthae , on, 570, 
Mirabilis Jalap a “ Sordago ” Disea.se 
of, (“Marvel* of Pent”)* < 386 . 
Mites Injurious to Various Wild and 
Cultivated Plants in Sweden, 379. 
Mjdlktistel, 366. 

Moneilema, 365. 


Monilia : M. cincvea , 462. M. Lin- 
harliana, 474. Brown Rot, 702. 

Manilichaetes inf use tins { l< Sweet Po¬ 
tato Scurf ”), Injurious to Sweet 
Potato, 580, 6qt>, 007, 

Moniliopsis Aderholdii , i33b. 

Mouodo Moments dmtipes, 13b. 

Momnnovimn pharaams, 481. 

Moms alba , host plant of Rhizocto- 
nia solani , 123. 

Mosaic Disease in Beets, 567. 

Mosquilla blanca de la vid (Pseudo¬ 
coccus vitis), 135. 

Mottle leaf, 1225. 

Mullcra, momliformis, 378. 

Mulberry: Insects injurious to, in the 
Nyassalaud Protectorate, 590. 

Musa spp. as a Host Print of the Me¬ 
diterranean Fruit Fly ( Ceratilis 
capitata) in the Hawaiian Islands, 
604. 

Mushrooms, edible: Tinea cloaoeMa 
injurious to Dried Udible ‘Mush¬ 
rooms, 483 

Muskrat: {Fiber zibethions) in Austria, 
265. 

Mussidia albipavtalis, 590. 

Mustard : Rhizocloniti Napi inju¬ 
rious to, in India, 123. Club-root of, 
in New Zealand, 358. Insects Inju¬ 
rious to, in the Nyassalaud Pro¬ 
tectorate, 590. ‘ Insect JPests of, in 
Russia, 823. 

Mycosphaerella : M. Phase alarum, 463. 
M. Saccardonna, 57j. M. Unedinis 
on Arbutus Unedo in jDalmatia, 
57 l * 

Myelophilus minor, O03. 

Myiamem camperi, page 32b. 

Myrtus communis, 349. 

Mytilaspi’s ficus, 70 b. 

Mytilaspis pomovum, boi. 

Myzus persicae, 594. 

Nacoieia indicata , on Beans in Porto- 
Rico, 129. 

Narnia, 365. 
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Nematodes : In South Africa, page 7. 
Undetermined nematode worm pa¬ 
rasitic on aphids, 949. 

Neotetmnyclms, 379. 

Nepcta Cataria , 462. 

Nephel ium Pitch i, t 252 . 

Netherland: On the " Breakage 1 5 * of 
Tulips, 118. 

New South Wales: Animal Pests of 
. Fruit Trees in New South Wales, 
601. New Weeds in, 1042, 1132. 

New Zealand: Club-root (Plasmodio- 
phora Brassicae ), 358. Taraxacum 
officinale , 363. Puccinia suaveolens 
as a Check on the Spread of Cnicus 
arvensis, 364. Goatsrue, a Weed in 
New Zealand, 821. Weeds, 944, 
1340. Gvyllus sevvillei , 951. Xan~ 
thorhoe praefectata , a Pest on Phor - 
mium tenax in New Zealand, 1344. 

Nonagria typhae, 1046. 

Novius cardinalis against I eery a pur - 
chase i, page 324 , 1246. 

Nyassalaud: Insects Injurious to Cul¬ 
tivated Plants in the Nyassaland 
Protectorate, 590. ' 

Nysms vinitor [a hemipterous Pest 
in Australia, 1049. 

Oak : Growth Incompatibility of Oak 
and Olive Trees, 348. Fungis para¬ 
sitic on, in Russia, 461. A Honey¬ 
comb Heart-Rot of Oaks caused 
by Slcreum subpileatum, 475. The 
Psyllidae of the Clevelands (En¬ 
gland), 476. Oidiunt quercus on 
Chestnut Trees in Italy, 583. Ve¬ 
getable Parasites of, in Russia, 688. 
New or Interesting Fungi Occurr¬ 
ing in England,* 1327. 

Oats: Avena sativa host plant of 
Rhizoctonia Napi, 123. Criocens me - 
lanopa, -Injurious to Oats and Bar¬ 
ley in Hungary, 254. Report on di¬ 
seases of in Denmark, 568. Expe¬ 
riments on the Prevention of Usti- 
lago Avenae , 575. Vegetable Parasites 
of, in Russia, 688. Phytophthoras p. 


Injurious to Oats in America, 939. 
Studies on “ Don deckenkrankheit ” 
(Dry .spot Disease) in Oats, 1028. 
The Physiological Races of Erysiphe 
graminis, 1125. 

Oberea tripunctata , S25. 

Occhio di pavone, 577. 

Ochsencheimeria taurella , 823, 

Ocnerostoma piniariella, 380. 

Odonaspis secreia , 592. 

Odonata, 374. 

Oidium : O. Quercus , 583. 0 . sp., 691. 

Olive: Growth Incompatibility of 
Oak and Olive Trees, £348, Chilo- 
corns bipustulatus and Exochomus 
quadripustulatus for the prevention 
and control of Coccus citricola and 
Saissetia oleae, 368. Sulphur-lime 
Mixture as a Substitute for Bor¬ 
deaux Mixture in Controlling cer¬ 
tain Fungi Parasitic on Fruit Trees, 
577. Zelleria oleastrella and Glypho- 
des Unionalis Uepidopterous Pests 
of the Olive Trees in Apulia, Italy, 
7i5- 

Oipidium Brassicae , 1336. 

Omo Mentek, 1229. 

Omophlus lepmroides, 823. 

Oncideres cingulata (Hickory Twig 
Girdler), a Coleopterous Pest of 
Diospyros virginiana, (" persim¬ 
mon $”) in the United State, 955. 

Onion: Bacterium coli on Allium 
Cep a, 122. Insects injurious to, in 
Porto-Rico, 129. Vegetable Para¬ 
sites of, in Russia, 688. Insect Pests 
of, in Russia, 823. ■ 

Onion weed, (Asphodelus fistulosus), 
1136. 

Onobrychis saliva , 462. 

Ooencyrtus pacificus, a New Egg para¬ 
site from Fiji, 367. 

Ootetrasticus beatus, page 323. 

Ooteca mutabilis , 590. 

Opatrum sabulosum , 823. 

Ophion mauritii, 595. 

Ophion vulmralor , 717. 

Ophiusa sp., 590. 
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Ophomts calceulus , 823, 

Opilo dome slices, 381. 

Opimtia : weed iu Queensland, 365. 

Oranges : Lepidosaphes cilvicala in 
Zanzibar, 591. Notes on Samoan coc- 
cidae, 392. Citrus barkrot in tlxe 
Philippines, 804. 

Orchids: Chains catlieyae n. sp. and 
Diary melius laevimargo n. sp., Cttr- 
culionid Pests o i Orchids, in Ame¬ 
rica, J3p>. 

Or cits spp., page 326. 

Oveodoxa olemcea, 37 S. 

Oria nmsmlosa, 823. 

Or nix gcminalella (“ unspotted tenti- 
form leaf miner of apple ”), 1050. 

Orobcmche : 0 ramosa and 0. cuniana, 
586. 

Orthotyius marginal}s , 603. 

Oscinella frit , 823. 

Oscinis frit , 568. 

Otiorvhynchus ligus/ici , 823 

Ovulana cilri, 4 (>3. 

Ovularia pulchella, 349. 

Oxycarenus hyalinipennis, 590. 

Oxycoccus macrocarpus, 470. 

Oxyptilus perisceiidaclyius , 1350. 

Oxythyrea junesta, 823. 

Ozonium omnivonim , 696. 

PACHNODA spp., 1152. 

Pachyneuron mi cans, 1345. 

Packylylns migrator ins, 823, 1239. 

Pachyzamla spp., 129. 

Panama officinalis, 688. 

Palacococciis sp,, 365. 

Vales puvida , 1 jo. 

Palestine *, l if try tom a sp*, a IJymeuo- 
pterous Pest on Almond Trees iu 
Palestine, 1250. 

Palm: Mites injurious to,iu Sweden, 
379 * Notes on Samoan Cocci due, 
59 ^. 

Panax quinquefolium, 119, 2 }8, 359, 
698. 

Pandemis ribeana, 380, 

Papaver Phams, 366. 

Papdver mrrmiferns , 570, 


Parafamnairia gutcilis, 706, 

Paraleptomaslix a fmot mis , a New Chai- 
cidoid Parasite of the Citrus Mealy 
Bug {Pseudococcus cilri) introduced 
from Italy into California, $69. 

Paranagrus spp., /wgr 325, 

’ Parasa latlstriga (" plum Vlug ca¬ 
terpillar ”), 1154, 

Paraielranychus , 379. * 

Parch blight, disease of Pscudotsuga 
Douglasiiin Oregon, 803. 

Variatoria : P. blanchardii , 824. Par- 
latovia cincrca 011 orange in Samoa, 
592. Parlatoria&])\)A\\ England, 70.6, 

Parsnip webworm (Dcprcssarhi ha a* 
cliana ), 717. 

Pa spat uni, 1333. 

Pastinaca saliva , 370, 571, 717. 

Pavement Ant (Tciramorium < esphnm), 
48 r. 

Peach : ('hilncouts p j'usmfatus , a 
Natural Iitiemy of A phis pa sicae, 
133. Mites Injurious to, in Swe¬ 
den, $79, Sulphur lime Mixture 
as a Substitute for Bordeaux Mix¬ 
ture in Controlling certain Fungi 
parasitic on Fruit Trees, 577. Em- 
pcrorvhinus defoliator , 389. Animal 
Pests of Fruit Trees in Now South 
Wales, 001. Vccmmtia uauetla, in¬ 
jurious to, in Italy, 602. The Fife 
History of E warns deformans 
(Peaeh-leaf Curl) ami Preventive 
Treatment, 69/. Galcnuclla cam* 
col his in the United States, 718, 
Enlecanhtm uigvafaseiahiw p* ter¬ 
rapin scale 1 ') Injurious io the 
Peach Tree in America, /V/t- 

lagathes twins, a Coleupleran Pest 
on the Peach Tree in South Africa, 
^ 33 - 

Peach leaf curl, (Exmmw dc pitmans)* 
692. 

Peanut leaf spot, (Gevcospora paw* 
na/a ). 581. 

Pears : Kggs of an Inseel of the Order 
Odonata, Occurring on Pear tree 
Brandies, 371 Mites Injurious to„ 
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in Sweden, 379. Fungi parasitic 011, 
in Russia, 462. Leplothyrium carpo- 
philum (?) in England, 473. Some 
Injurious Indian Weevils (Curcu- 
lionidae ), 589. Animal Pests of Fruit 
Trees in New South Wales, 601. 
Vegetable Parasites of, in Russia, 
688. Erio&oma pyricola n. sp., in¬ 
jurious to, in California, 1051. 

Peas: Species of the genus Rhizocto- 
nia injurious to, in India, 123. In¬ 
sects injurious to, in Mauritius, 252. 
Vegetable Parasites ol. in Russia, 
688. Insects injurious to, in Russia, 
823. 

Pegomyia hyoscyami , a new Dipteron 
in the United States Harmful to 
Spinach and other Plants, 1150. 

Pentciphis trivialis , 823. 

Pentarthvon carpocapsa , page 330. 

Pentatoma ligata, page 331. 

Penlilia spp., page 327. 

Penlodon idiot a , 823. 

Pepper: Insects Pests of, in Porto 
Rico, 129. Diseases and Pests of, 
1286. 

Pepper Tree Caterpillar (Bombyco- 
morpha pallida ); a [Eepidopterous 
Pest on the Pseudo-Pepper Tree 
(Schinus Molh) in the Transvaal, 
1149. 

Peregrhuts maidis, 129. 

Periderium filament 0 sum, 585, 

Peridermium pyrijorme, 251. 

Peridroma margaritosa (“ variegated 
cutworm ”), 953. 

Perissopients pvlchellus, page 328. 

Perkinsiella saccharicida, page 323. 

Pemosporaccae: On the Perennial 
Mycelium in Species, of, 119. 

Peronospora : Researches upon Pero- 
nospom parasitica, a Pest on Cruci¬ 
ferous Plants, 1329. Peronospora 
spp., 119, 469. Vegetable Parasites 
in Russia, 688. 

Per sea gratissima, see Avocado. 

Pestalozzia Coffeae, 8x4. 

Pestalozzia Palmarum injurious to the 


" Cinnamon Tree ” (Chmamomum 
zeylamcum) in the Federated Malay 
States, 247. 

Peziza bulborum ,118. 

Pezoporus tenthredinariwi , 375. 

Phaedon cochleariae and other Insects 
Injurious to the Horse-radish in 
Sweden, 373. 

Phancroloma tibialis , 470. 

Phanurus beneficiens, 595. 

Phaseolus : Ph. Lunatus , P. Mungo 
var. radiatus host plane of Phi- 
zoctoniasclani, 12 3. Ph. multiflorus, 
379. Fungi Parasitic on in the 
District of Suchum (Russia), 463, 

Phelypaea ramosa, 586. 

Philaenus spumarius, 373. 

Philagathes laetus , 1153. 

Philephedra theobromae n. sp., 599. 

'Philippia oleae , 368. 

Philippines : Citrus Barkot in Philip¬ 
pines, 804. Citrus Canker, 1337. I- 
diocents niveosparsus and /. cly- 
pealis Rhyncota parasitic on Mango 
Trees in, 1348. 

Phleum pratense attacked by Apamed 
testacea , 256. ; 

Phlyclaena lappae, 570* 

Phlyclaenodes slicticalis , 134, 4S0, 823. 

Pholiota adiposa , 820. 

Phoma : P. Lavandntae on lavender in 
England, 1x33, 1327. P. lupulina , 
570. A 0 Phoma ” Disease of Wes¬ 
tern Wheat Grass in Salt Rake 
Valley, 579. 

Phomopsis Coccult, 70 x. 

Phomopsis Diploglotlidis and Ph. Brio- 
sii, 930. 

Phormium tenax, 1344. 

Phorocera clanpennis, 716. 

Photinia serrulala, 691. 

Phthorimaea heliopa, 590. 

Phygonidia californica, page 330. 

Phyllachora, spp., 688. * 

Phyllostachys pubentla , 360. 

Phyllosticta : P. Batatas , 696. P. Ca - 
talpae, 716. P. coffeicola , 814, P. 
Menthae in Saxony, 570. P. Sac- 
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chart, 813. P. translucens , 3^9. Con¬ 
tribution to the Mycological Flora 
in Russia, 462. 

Phyllotreta nemovum , 373. 

Phylloxera: In South Africa, page 7. 

Phvsalts Alkckcngi, 462. 

Physalospom tucumrmensis , 813, 

Phytolacca ociandm, i340. 

Pliytomyza chvysanthcmi, 825. 

Phytophthora : Ph. Canto mm on Pa - 
wa# qmnqucfolium, 119, 698, P. 
infestans on potatoes, 119, 120, 121, 
245, 940,1230. Ph, sp., injurious to 
Oats in America, 939. Ph, sp. as 
the cause of " black threap disease ” 
of Hevea bmsilimsis in Burma, 1131. 

Phytopius pyri , 601. 

Picus villosus , 717. 

Pier is : P. brassicae in Italy, page 329. 
P. monuste, in Porto-Rico, 129. P* 

* mpae, 373* 

Pimpla see Itoplectis . 

Pines: Bombyx pini in Austria, 136. 
Pinus rigida and P. arizonica , New 
Hosts of PeridcvMitm pyriforme 
in the United States of America, 
251. Pinipestis zimmermani in the 
United States, 262. Insects Inju¬ 
rious to in Sweden, 380. Psyllidae in 
Cleveland (England), 476. Cylindro- 
phora Fagi on’the branches of Pi¬ 
nus in Saxony, 570. Poly poms 
Schweinitzii injurious to, in Great 
Britain, 584. Peridermium filatnenio- 
snm injurious to Pinus ponderosa, 
585. Observations on the Bile His¬ 
tories of some Insects Injurious to 
Pine Trees in the State FotestvS of 
the Province of Minsk (Russia), 605. 
Ripersia vesinophila, a Coccid In¬ 
jurious to Pine Trees in the Himala¬ 
yas, 606. Vegetable Parasites of, in 
Russia, 688. Investigations into a 
Disease < 3 f the Cones of Pinus Pi~ 
nea in Italy, 8x9. Hypoderma de¬ 
formans, 1039. 

Pinipestis zimmermani (** Zimmerman 
Pine Moth ”), 262. 


Pink disease (Gnficimn salmonicolor), 
1132. 

Pionea forficalls, 373. 

Piper Belle attacked by Rhizo Mania 
destruens in India, 123. 

PirmtsUt nubilalis, 823. 

Pissodes valid iws iris, 136. 

Pitmigus sulphuratus , 378. 

Placosphaevia comicola , 1030, 

Plaesiorrhina trivUtata, 590. 

Plasmodiaphora Brassicae , 33*8. 

Plasmopara spp., 1x9. 

Ptaiypus Wilsoni n. six, a new species 
of cokopteron attacking coniferous 
trees in British Columbia, 720. 

Pleistodontes froggatli, 1251. 

Plenodomus destruens , 696. 

Plenodomus fuscomaculans , 572. 

Pleosphcmulina sp. a new Alfalfa- 
Ueaf-spot in America, 244. 

Pleospova Bnosiana , 701. * 

Plesiocovis rngicollis and Ortholvlus 
marginalis, Capsids injurious to 
Apple Trees and Fruit in England, 
603. * 

Pleurotus nidi forints , 820. 

Plodia interpunclelht, 607. 

Plums: Prunus lanrocerasus attacked 
by Zukalia setosa, 239. Species of 
Eyponomenta Injurious to Pom- 
cent and Primus in Sweden, 259. 
Varietal Resistance of Plums to 
.Brown-rot, 356. Pro fen us a co llaris, 
375.Mif.es injurious to, in Sweden, 
379. Animal Pests of, in New South 
Wales, 60 t. Vegetable Parasites of, 
in Russia, 688. Brown Rot (Sciem- 
tinia ednerea) of Prunus and Cher¬ 
ries in the North West Regions of 
the United States, 702. Galemcella 
cavicollis in the United States, 718. 
Studies on the Resistance of Prunus 
spp., to Bacterium tnmefaciens, 
936. 

Plum Slug Caterpillar (Parasa latis - 
triga), a Lepidopterous Pest 011 
Various Trees in South Africa, 
U54, 



Plus?a gamma, 823. 

Pluiella crucifer a mm, 568. 

Plutdla maculipennis, 129, 373. 

Paa : Fungi parasitic on, in Russia, 
.162. Vegetable Parasites of, in Rus¬ 
sia, 688. 

Podosphaera: P. leucotricha , 472. 

Podosphaera Oxyacanthae and P. 
leucotricha in Idaho, United Sta¬ 
tes, 30. , 

Podosporiella sp. a new disease of 
germinating wheat in Salt Lake 
Valley, 694. 

Podosra nigrita, 823. 

Pogonochaerus fasciculatus, 136. 

Pokkahbong, 813. * 

Pollinia polleni, 368. 

Polvillo, 813. 

Polychrosis bolrana, see Eudemis. 

Polychrosis viteana, 1350. 

Polygonum Convolvulus, 366. 

Polygonum dumetorum , 349. 

Polyporus: P. Schweinitzii in Great 
Britain, 584. Polyporus spp., in 
United States, 475. Contribution 
to the Mycological Flora in Russia, 
461. 

Poplar : Mites injurious to, in Sweden 
379. Vegetable Parasites of, in 
Russia, 688. 

Porthetria dispar , 130, 470 

Porto-Rico: Insects affecting Veget¬ 
able Crops, 129. 

Portulaca oleracea , 589. 

Potato leak, 1231. 

Potatoes: Hibernation of Phytoph ~ 
thora infestuns in the Fresh Potato, 
119, 120, 121, 688. Ph . infestans, 
Allernaria Solani and Actinomyces 
chromogenus on Potatoes in Cuba, 
121. Bacterial Rot of Stored 
Potato Tubers, 122. Species of 
the Genus Rhizoctonia injurious 
to in India, 123. Researches 
on the Germination of the Late 
Blight of Potato (Ph. infestans,)24.5. 
Spongospora subterrawa (“Powdery 
Scab of Potatoes”) in Oregon, 246. 


Eurvdema oleracea , 257. Report on 
Diseases of Agricultural Plants in 
Denmark, in 1914, 568. Vegetable 
Parasites of, in Russia, 688. A gratis 
segetuw , Beet and Potato Pest in 
Germany, 713* On the Original 
Range of Spongospora suhterranCa, 
807. Studies on the Amylase in 
Healthy Potatoes and in those suf¬ 
fering from “Leaf Curl”, 924. 
Means of Control of Chrysophlyctis 
endobiohca , a Potato Pest in Ger¬ 
many, 938. Potato Diseases in the 
Dutch East Indies, 940. Economic 
Data relating to the Treatment of 
Potatoes with Bordeaux Mixture 
against A Item aria Solani , 1032. 

Researches on the Silver scurf 
Disease ( Spondylocladium atrovi - 
ms) of the Potato, 1034. Investiga¬ 
tions on the Formation of Cracks 
in Potato Tubers, 1124. Effect of 
. Certain Species of Fusarium on the 
Composition of the Potato Tu¬ 
ber, 1129. Fusarium radicicola, the 
Cause of Rot in Potato Tubers in 
the United States, 1130. EpUaehna 
d? eget , potato ladybird beetle, 1147. 
On the Reappearance of Mildew 
(Ph. infestans) in the Haulm of 
the Potato, 1230. The Disease of 
Potatoes Known as “ Potato Leak ” 
caused by Rhizopus nigricans and 
Pyihium de Baryanum, 1231. Fu~ 
sdvium oxysporum' and F. tricho - 
thecioides in their Relation to Tu¬ 
ber-rot in Potatoes, 1232. On the 
Appearance of Cryptogamic Diseases 
in Soils Cultivated with Potatoes 
for the First Time and Sown with 
Healthy Tubers, 1331. 

Powdery grayrot, (Fusarium Solani), 

1332. . 

Powdery scab of potatoes, 246. 

Prays diri, 1137. 

Prevention and Control: Frost Pro¬ 
tection for Fruit and Vegetables 
in the United States, 5. Treatment 



of Weeds Infesting Coni Crops by 
Mean s c >i Sulphuric A eid ,128. Steri¬ 
lisation of Seeds by Calcium Hypo¬ 
chlorite as Means of Controlling 
the Diseases Spread *bv Seeds, 241. 
Researches on the (termination of 
the bate Blight of Potato (Phy- 
tophthora injesfans }, 2.15. O11 u 

Cryptogamie Disease of the Fruit- 
hearing Branches, of the Raspberry, 
249. Researches on Vine Mildew, 
Favourable Time for Treatment, 2 50. 
Crioceris melcmopa , 254. Control of 
Eutydetm Olemcea , in Sweden, 257. 
Leucopholis rorida in Manioc Planta¬ 
tions, 258. Hylobius abielis and 
means of control, 261. Entomopha- 
gous Insects and their Practical 
Employment in Agriculture, page 
3 23 . Club-root (Plasmodiophora bras - 
sicae) in New Zealand, 358. Puc- 
cinia suavealens as a Check on the 
Spread of Cnicus arvensis, 364. 
Queensland Government Enquiry 
into Means of Controlling Prickly- 
Pear, 365. Kainit as a Means of 
Destroying Weeds, 366. Oencyr- 
tus pacificus , a New Egg Parasite 
from Fiji, 367. Chilocorus bipuslu- 
latus and Exochomus quadripustu- 
latus as Natural Control of Inju¬ 
rious Scale Insects, 368. Para- 
lepUnmstix abnormis a New Clial- 
cidoid Parasite of the Citrus Mealy 
Bug Pseudo coccus cilri, 3O9. Wbod- 
peckers and their Relation to Forest¬ 
ry in the British Isles, 370. The 
Effect of Various Dressing on Prun¬ 
ing Wounds of Fruit Trees, 371. 
Control of the Citricola Seale (Coccus 
citricola) in California, 377. Mites 
injurious to Various Wild and Culti¬ 
vated Plants in Sweden; 3,79. Insects 
injurious to Timber in Sweden, 381. 
Diseases and Pests of the Cranberry, 
Oxycoccus ( Vaccinium) macrocarpus , 
in the United States, 470. ScUro - 
Una Linhartiana on Quince, 474, 


The Asparagus Beetle Egg Para¬ 
site, 477. Cera Hi is capita la, ,pS,p Thy- 
ndoptervx ephemerae-farm is an in¬ 
jurious Shade-Tree Insect, 485. 
Comparative Experiments in Aus¬ 
tria 011 the Control of Field-Voles, 
486. Manganous sulphate As an re¬ 
medy for “ Dorrileckenkrankheit ”, 
568. A New Method of Selecting 
Tomatoes for Resistance to the 
Wilt Disease, 573. Experiments on 
the treatment of cereal seeds for 
the control of tf Bunt” and ” Srftut 
and also for keeping off Birds, 
574. Experiments on the Pre¬ 
vention of USi ilago A venae, 575. 
Control Experiments against Usti- 
lago bromivova and Ustilago peven- 
nans , 576. Sulphur-lime mixture 
as a substitute for Bordeaux Mix¬ 
ture in controlling certain Fungi 
parasitic on Fruit-Trees, 577. Brown 
Blight of Tea, 582. Control of In¬ 
jurious Aphids by bady birds in 
Tidewater, Virginia, 59.). Natural 
Enemies of Sugar cane Borers in 
Java, 595. The Effect of Cyanide 
on the boeust borer (Cvllcnc vobi- 
niae), injurious to tlie bocust-tree, 
596. The bile History of Exoascus 
deformans and Preventive Treat¬ 
ment, 692. t Action of Copper Sul¬ 
phate on Vine Mildew, O93. Experi¬ 
ments for Control of Ranunculus 
arvensis , 705, Prospaltella herlesei 
against Diasp is pentagon a in Pied¬ 
mont in 1915, 707, The bife His¬ 
tory and Control of the Vine-Moths 
Conchylis ambigmlla and Polychro - 
sis botnma : Observations made in 
1914 by the Plant Diseases Obser¬ 
vatory of Turin, Italy, 708, To¬ 
bacco Juice for the Treatment of 
the Vine-Moths Polychrosis bo/rana 
and Conchylis ambigmlla in Pied¬ 
mont, 709, Method of Cockchafer 
Control used in Germany, 710. Des¬ 
truction of the Tobacco Beetle {La- 
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sioderma serricovne), 711. The Ca- 
talpa Sphinx (Ceratomia catalpae), 
716. Investigations into a Disease 
of the Cones of Pinus Pima in 
Italy, 819. Diplogaster labiata 11. 
sp. and D. aerivova n. sp., Nematode 
Parasites of Saperda tvidmtata and 
Leucotermes lucifugus in Kansas, 
826. The Efficacy of Aphelinus sil- 
vestrii in Control of Chrysomphalus 
diciyospermi in Sicily, 827. Efficacy 
of Various Arsenical Preparations 
in Control of Insect Pests, 828. The 
Efficacy of Hot Water Treatment 
against “ Cochylis ” and “.Eude- 
mis ”, 829. Bridge Grafting for 
saving Fruit Trees with Injuries 
due to Animals or Mechanical Cau¬ 
ses, 830. Prophylaxis in Vegetable 
Pathology, 937 Means of Control 
of Chrysophlvclis endobiotica, a Po¬ 
tato Pest in Germany, 938. Aspi- 
diohphagus citvinus , Bndoparasite 
on Chrysomphalus diciyospevmi in 
Italy, 948. An undetermined Nema¬ 
tode Worm Parasitic on Aphids, 
949. Nicotine Products tried in 
Germany against ‘‘Cochylis” and 
“Budemis ”, 950. Seed Sifting as a 
Means of controlling Fungous Di¬ 
seases, 1031. Bconomic Data relat¬ 
ing to the Treatment of Potatoes 
with Bordeaux Mixture against Al- 
ternarla Solan i , 1032. Bxperiments 
in Locust Control by Means of 
Coccobacillus acrldiomm in Argen¬ 
tina, 1044. Spicaria Cossus n. sp., a’ 
Hyphomyeete isolated from the 
Larva of “Cossus Rongebois”, 
1045. A Form of Botrylis bassiana 
isolated from the Larva of the Ma- 
crolepidopteron Nonagria typhae , 
1046- The Successful Treatment 
with Insecticides of Plants in Blo¬ 
wer, 1047. Unspotted Tentiform 
Apple Leaf Miner {Ovnix geminatel - 
la) a Microlepidopterous Pest of se¬ 
veral Fruit Rosaceae in America, 


1050. Terrapin Scale ( Eulecanium 
' nigrafasciatum) , 1053. Anastrepha 
serpentina, a Dipteron Injurious to 
Several Fruit Plants in Brasil, 1054. 
The Control of Field Voles in Italy, 
1056. Phytophthova sp., as the Cause 
of Black Thread Disease of Hevea 
bvasihensis in Burma, 1131. -Ob¬ 
servations on the Insect Parasites 
of Some Coccidae, 1139. Aphicus 
hespevidium n. sp, an Bctophagous 
Parasite on the Cochineal of Citrus 
Fruits, Chrysomphalus dictyosper- 
mi in Spain, 1140. Hyper as pis bi- 
notata , a Coceinellid Beetle Preda¬ 
tory on Eulecanium nigrofasciatum 
(* ‘ terrapin scale ”), 1141. Holco- 
cera iceryacella a Lepidopteran that 
Destroys Cochineal Insects in Cali¬ 
fornia, 1142. Dacus vertebral its, r 151. 
Diseases and Insect Pests which 
Attack Rice in Java, 1229. Natural 
Bnemies of Insect Pests/1243, 1244, 
1245, 1246. Prevention of the Hes¬ 
sian Fty (Cecidnmia destructor = 
Mayetiola destructor ) in Kansas by 
Choice of the Season for Wheat 
Sowing, 1247. Patents concerning 
Preventive Measures against Plant 
Diseases and Pests, 1330, Studies 
concerning the Application of Hy¬ 
drocyanic Acid avS an Insecticide, 
1342. Experiments concerning the 
destruction of Lepidiota albohirta, 
a Coleopterous Pest on the Sugar 
Cane in Queensland, 1343. 

Pristomeridia agilis, 470. 

Prodenia littoralis , 601. 

Prodenia Utura, 590. 

Profenusa collaris 11. g. and n. sp. 
(“ Cherry and hawthorn sawfly 
leaf miner ”), 375. 

Prophylaxis in Vegetable Pathology, 
937- 

ProspaUella : P.Joerlesei against Dias- 
pis pmtagona , page 323, 707. P* 
lounsburyi, 1140. 

Pseudaonidia quadriareolata , 824. 
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Pseudococcus : P. hakeri, 1142. Psm~ 
dococcus citrii, P. hakeri, P. citro- 
philus and P. longispinus in the 
Citrus Plantations of Southern Ca¬ 
lifornia, 835. P. citri attacked by 
Par ale plomustix ahnormis , 3O0. P. 
obscurus , 363. P. vifis ill Argentine, 
c 35. Pseudococcus Walken and 

P, spp,, 706. Pitt* it dococcus sp. on 
Maize in Porto-Rico, 120. P. spp. 
in Zanzibar, 501. 

Pseadofieziza Ale dicag hits, 1228. 

Pseudotsuga : Poly poms SchwcinHzii 
injurious to*Conifers in Great Bri¬ 
tain, 584, Parch blight on Pseudo - 
tsuga in Oregon, 803. 

Psyllidac in Cleveland (England), 476. 

PsylUodes allennahts, 823. 

Phlimts pectinicornis , 381. 

Puccinia : P. constriclu in Russia, 462, 
New record of Puccinia Galanthi 
in Austria, (64. P. glumavum , 354. 
P. Helianthi , 1127. P. iridis, 471. 
Puccinia suaveolens, against tbn- 
ens arvensis , 364, Effect £>£ the Des¬ 
truction of the Barberry on the Com¬ 
mon “Rust” of Wheat, 353. Ve¬ 
getable Parasites in Russia, 688. 
Experiments on the Wintering of 
the Teleutospores of “ rust ” in 
Grasses, 1126. 

Pulvinana : P. mitigoni, 591. P. flac- 
cifera , 1143. P. pslcH i, 592. P. vi- 

tis, page 327, 260. 

Pyrausta nubilalis, 823. 

Pythium de Barytvmtm, 1231. 

Qukensiand : Queensland Govern¬ 
ment Enquiry into Means of Con¬ 
trolling Prickly-Pear, 365, Alter- 
nanthera Achyvantha , Khaki Weed, 
1041. Insect Pests of* the Sugar¬ 
cane in Queensland Australia, 1048. 

Quercus, see Oak. 

Quince : Sclerolinia * Linhar liana on 

* Quince, new to Bulgaria, 474. In¬ 
sect Pests in British East Africa, 
1240. * 


Quinine: The Bad Effect of Frost on 
in Java, 1320. 

Rabbits: tLepus cun inti us) Injurious 
to Forests in Hungary, 263. 

Radish : Inserts Pests in Porto* 
Rico, 120. Piaswodiophohr Brass* 
ierte on, 338, 

Rmnnlmia : It Eptlohii-rosei, 3 jq. It 
oveophila , 462. R. samhuchia , i327. 
R, trachystemonis, 463. 

Ranunculus Ficarm and Ranunculus 
fascicular is, host plant of Peronas- 
pora Ficariae , 119. 

Raphanus Raphanislturn, 306. 

Rapistn mi rugosnm (* f tun \ i p wee< 1 ’ ’) 
5 ^ 7 . 

Rapssugarei 1, 237. 

Raspberry: On a Fungoid Disease 
of the Fruit-bearing Brunches of 
the Raspberry in Switzerland, 240. 

Rat Plagues in the Bombay Presi¬ 
dent, 26 f. 

Razoumofskya spp., Mistletoes inju¬ 
rious to conifers in the United Sta¬ 
tes, 1133. 

Recurvaria nnnelln, microlepidopteron 
injurious to Fruit Trees in Italy, 
602. 

Red boll worm (Dtparoftsis cttsunuut), 

590 . 

Resistance of plants to diseases: Se¬ 
lection Experiments with Timothy 
Grass, 289. The Specific Resistance 
of certain Gramincae to several 
Species of Urediuaeeae and Usf> 
laginaceae, 334. Control of Cabbage 
Yellows through Disease resistance, 
335. Varietal Resistance of Plums to 
Brown-rot, 336. Sugar Canes Resis¬ 
tant to Root-rot and Maize Resis¬ 
tant to Insect Attacks, in Cuba, 466. 
A New Method of Selecting Toma¬ 
toes for Resistance to the Wilt 
Disease, 573. On the Susceptibility 
of Phaseolus vulgaris and P, multi - 
floras to Bean Rust (Uromyces 
appmdiculatus) and other Fungoid 



— 97 — 


Diseases, 933. Tobacco resistant to 
Thielavia basicola, 934. Resistance 
of Pynts callevyana to Necrosis of 
the Bark and Branches ( Bacillus 
1imylnvbrus ), 935. Resistance of 

Different Varieties of Wheat to 
Mayeliola destructor in America, 
947 Breeding Experiments with a 
View to Obtaining a Helianthvs 
Resistant to “rust” (Pucci met 
HeVumihi), 1127. The Resistance 
of hucerne to Pseudopeziza Medi- 
caginis in Uruguay- attributed to 
the Use of Nitragin, 1228. 

Rliabdospora Lappae, 570. 

Rhamnus, vegetable parasites of. in 
Russia, 688. 

Rhizobnis lophantae, page 325. 

Rhizobius ven trails, page 326. 

Rhizococcus mulh-spmosus, 365 

Rhizoctonia: Species of the Genus 
Rhrsoctonia Injurious to Plants 
Cultivated in India, 123 Beli- 
viour of Different Forms of Rhi- 
soctonia violacea, 689. 

Rhizopits nigricans, 696, 1231, 1235, 

Rhodes grass ( Chloris Guyana), 1333. 

Rhodesia: Striga lutea parasite of 
maize, 1040. 

Rhododendron ponticum , 239. 

Rhodosticta onobvycnidis, 462. 

Rhogas: R. collar is, 381. Rhogas 
esenhcckii , 136. Rhogas (?) parasite of 
Ear las, 590. 

Rhopobota vaccin iana ,470. 

Riles : Vegetable paiasitesof, in Russia 
688. Crunartinm ribicola parasitic 
on, in Ontario, 941. Epochra ca¬ 
nadensis, a Pest of, in America, 
954 - 

Rice: Insects Injuriousto,in Mauritius 
252. Pests and Diseases of, in the 
Dutch East Indies, 253. Some in¬ 
jurious Indian Weevils, 589. Thrips 
11, sp. Injurious to, in India 
598. Triaenodes bicolor and Hy- 
drocampa nympheteata, 831. Disea¬ 


ses and Insect Pests of. Rice in 
Java, 1229. Animal Pests of, in 
Java, 124S. 

Rice weevil (Calandra oryzae), 252. 

Ring Worm, 470. 

Ripersia resmophila * 11. sp., a coccid 
injurious to Pinns hmgijolia and 
to P. excelsa in the Himalayas, 606. 

Rocky Mountains hair Wood pecker 
t Dryobates villosus monncola ), 262. 

Roestelia Koreanensis , 703. 

Rose : Mites injurious to, in Sweden 
379. Report on some Cocciclae from 
Zanzibar, 591. Animal Pests of, in 
New South Wales, 601. Vegetable 
Parasites of, in Russia, 688. 

Rots, storage of Economic Aroids, 
1332. 

Roumania : Phlyctaenodes stichcalis, 
Microlepidopteron injurious to To¬ 
bacco in Roumania, 480. Orobanche 
ramosa and O, cumana, Parasites of, 
Tobacco in Roumania, 386. 

Rubenschwanzfaule, 238. 

Rabus Idaeus, 379, 688. 

Rumex Acetosa, host plant of Peronos- 
pora Rumicis, 119. 

Ruscus aculeatus, 571. 

Russia : “ Fumago '* in the Depart¬ 
ment of Sotski (Caucasus), 239. Hy - 
lob ins abiet'is and the Means Em¬ 
ployed against it, from the Obser¬ 
vations Made in 19x3-14 in the Pro¬ 
vince of Orel, Russie, 261. Contri¬ 
bution to the Mycological Flora in 
the Neighbourhood of Kieff, Russia, 
46 t. Contribution to the Mycolo¬ 
gical Flora of the District of t Tersk 
(Caucasus), 462. Contribution to 
the Mycological Flora of the Dis¬ 
trict o i Suchum (Russia), 463. Ap¬ 
pearance of Swarms of Contan - 
nia tritici in South Russia during 
19x4, 478. Insects Injurious to 
Pine trees, 605. Insects injurious to 
Flour and Grain in the Province of 
Ekaterinoslav (South Russia), 607. 
Vegetable Parasites of Cultivated 
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or Useful Plants observed ill 1913 
in the Government of Tula, Russia, 
688. Investigations in 1914 on -the 
Weeds occurring in the Government 
of Kherson, Russia, 704. Septovia 
spp, injurious to Celery in the Neigh¬ 
bourhood of Petrograd, 816. The 
Entomological Society of Moscow, 
Russia, 822, Insect Pests of Plants 
Cultivated in European Russia, 
in 1914, 823. Animal Pests on Cul¬ 
tivated Plants Observed by the 
Entomological Bureau of Stavropol 
in j 914, 1239. The Plague of Voles 
and its Sudden Disappearance in 
the District of Ouman, Kiev, Rus¬ 
sia in 191*5, 1351. 

Rust: Effect of the Destruction of 
the Barberry on the Common 
" Rust ” of Wheat in Denmark, 353. 
On-the susceptibility of Phaseolns 
vulgaris and P. mult if torus to, 933. 
Experim eiits on the Wintering of 
the Teleutospores of “ Rust ” in 
Grasses, 1126, The susceptibility* 
of Phaseolus vulgaris to haricot 
rust, 1227. On Specialisation in 
parasitic Fungi with special refer¬ 
ence to the Specialisation of Rust 
on Cereals, 1328. 

Rutherglen bug {Nvsius vmitov), 3049. 

Rye: A Fungus of Uncertain Systema¬ 
tic Position occurring on Wheat and 
Rye in the Salt Take Valley, 578. 
Vegetable Parasites of, observed 
in rep 3 inutile Government of Tula, 
Russia, 688. Changes in the Che¬ 
mical Composition of Rye Seed due 
to the Action of Certain Forms of 
F-manum , 808. Insects Pests of in 
Russia, 823. Char top hila ciliemm 
and Themrn sp. Pests on Rye in 
Germany, 1146. The Effect of 
Frost on the Roots of Rye, 1325. 

Saffron : Meligeihcs aeneus on, 823, 

Saisseiia: S, hemisphemica , 129. 

‘Saissetia oleae? page $»6 S 368, 592, 


1142. Notes on Samoan Coccidae, 
592 . 

Salix : 5 . nigricans, 349, Psyllulae 
in Cleveland (England), 476. Vege¬ 
table Parasites of, in Russia, 688. 
Salticidac injurious to* Pine Trees, 130. 
Samhncus mcemasa , 688. 

Samoa: Notes on Samoan Coccidae, 
592. Ordinance relating to Insect 
Pests and Diseases of Plants in 
Western Samoa, 683. 

Sandal: "SpikeDisease** of, in India, 

687. 

Sapenla trident ata, 826. 

Sarcophaga spp., 136. 

Sarcophaga cimbicis and S. huntcri 
page 331. 

Sasa ramosa , 360. 

Saw-toothed grain beetles (Svtvanus 
spp.) 252. 

ScaptcviscHs didactyhts , in Porto-Ri¬ 
co, r 29. 

Schedius Knwcmac, page 330. 

Scliinus Molle , 1,1 49., 

Schizonewa lamgera, 133, page 328, 
60 j. 

Scirpophaga intact a, 595. 

Scinhia Bambusae , 817. 

Sclcvospom nutcrospoya , 11 28. 
Sclerolinia : S. cine yea, 35(1. Patho¬ 
genicity and Identity of Srtaati - 
nia libertiana and S, smilacdna on 
Ginseng, 359. Sclera tin ia Libertiana , 
Injurious to Farsythia viriiissima * 

* 942. Sdevotinia FAhevtiana danger¬ 
ous to Citrus and other plants 
cultivated in California, 1037, Scle¬ 
ra tmia FAnhar liana, 474. Vegetable 
Parasites in Russia, 688. Brown - 
rot, 702. Morphology and Condi¬ 
tions of Development of the “ Sole- 
rotium Disease of Clover ’ ’ (Sclera- 
tinia tvifoliofum), 8x1. Researches 
on Blight in Seedlings with Special 
Reference to those of Bnmica , 
X 33 b. 

Sclerotium bataticola, 696. 

Sclerotium Rolfsii , 1229, 1332. 
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Sclera Hum Tulip arum , it 8. 

Sclerotimn rot (Selero.mm Rolfsii). 
J 33 2 

Scolecotnchum gvaminis, 1028. 

Scopavia dhlcis, host plant of Rhizo - 
clou la Napi, 123. 

Scutelhsta spp., 326. 

Scvmnus, page 327. 

Selandria cerasi , 601. 

Senapsbaggen [Phaedon cochlea riae), 
^ 373 - 

Senecio vulgaris, 366. 

Septogloeum Pasiinacae, 570. 

Seplogloeum Ulmi, 462. 

Septovia : 5 . Adenocaulonis and S. 
spp. in Canada, 1030. 5 . 
var. Magunstana and S. 
graveolenhs n. sp., injurious to Ce¬ 
lery in the Neighbourhood of Petro- 
grad, 816. S. bataticola, 696. 5 . 
cntciatae, 462. S. Digitalis , 349. S. 
fuscomaculans, 349. 5 . oxyspora, 
1327. 5 . Petroselini var. ipw, 468, 
469. Contribution to the Mycological 
Flora of the District of Tersk (Cau¬ 
casus), 462. Vegetable Parasites 
in Russia, 688. 

Seranglum spp. 327. 

Scsammn indicum host plant of i?/w- 
zoclonia Solan 1, 123. 

SesM bnmneri, 262. 

Setaria gevmcmica, 823. 

Seythropus mu Stella, 136. 

Shu-vSliu, 591. 

Sign'if era 'nigvila, page 328. 

Signiphora Merceti 11. sp., a Natural 
Bnerny of the Cochineal Insect 
Chrysomphalus dictyospermii n Spain, 
j 245. 

Silpha opaca , 568. 

Silvanus surinamensis, 607. 

Silvanus signatus, 252. 

Sinapis arvensis , 366. 

Sisymbrium Trio, 1042. 

Sisymbrium officinale, 358. 

Sitona lineata , 823. 

Smilacina racemosa, 359. 

Smoke : Injury caused by, to Vegeta¬ 


tion in Grounds near Ironworks 
at Tcrni, Italy, 566. 

Society, Entomological, of Moscow, 
Russia, S22. 

Soft-rot, 1332. 

Solanum Melongena, S. tuberosum, 
host plants of Rhizoctonia Sohmi, 
123. 

Solanum triflorum , 1042. 

Solenopsis geminata, 129, 479. 

Solenopsis molesta , 132. 

Somaliland : “ Sordago ” disease in 
the “Marvel of Peru”, 686. Dias- 
pids collected in Southern Italian 
Somaliland, 824. 

Sonchus , 366, 462. 

Sooty blotch (Leptothyrium cavpo- 
philavn ), 473. 

Sorbits Aucuparia, 688. 

Sorgho : Sorghum midge, 294. C<rdo- 
cam angustatns a Capsid injurious 
to Sorgho, in India, 712. Diseases 
of Sorghum vulgarem Natal, 1333. 
Sovnsporntm Simii on 5 . halepensis, 
1 334 : 

Sorosponim Simii, 1334. 

Soudan grass, (Sorghum vulgare), 1333. 

vSour scab, 928. 

vSouth Africa : Vine Diseases, page 7. 
Notes on Some South African Mistle¬ 
toes and their Hosts, 125. The 
Potato Radybird Beetle {Epilachna 
dregei), a Coleopterous Pest on Po¬ 
tatoes and other Plants in South 
Africa, 1147. Repidopterous Pest 
on the Pseudo-Pepper Tree ill the 
.Transvaal, 1149. Dacus vertebratus 
a dipteron which is Harmful to 
Cucurbitous Plants, 1151. Coleop- 
tera harmful to fruit and to flo¬ 
wering plants cultivated in South 
Africa, 1152. Coleopterous Pest on 
the Peach Tree, 1153. Parasa lati~ 
striga , a Repidopterous Pest on 
Various Trees, 1154. Diseases of 
Some Forage Plants in Natal, 
t333. Sovoporium Simii n. sp.. 
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a Parasite on Sorghum halepense 
in Natal, 1334. 

Soya: Fungi parasitic on, in Russia, 
4 <> 3 - 

Spain : liombyx pini, a Spanish Pest # 
of Pine, 838. Measures to prevent 
Tnjury by Frost in Catalonia, Spain, 
922. Mildew of Cereals in, 1128. A pIn¬ 
cus hesperidnm 11. sp., an Ectopha- 
gous Parasite on the Cochineal of 
Citrus Fruits Chrvsomphalus dictvos- 
permi in Spain, 1140. Signiphova 
merceli, 1245. 

Span worm {Epelis truncal anti var. 
faxom i) , 470 

Spa thins clavaius , 381. 

Spergula avvensis , 366. 

Spermpohilns, t 239. 

Sphaeronema fnibviatnm , 696. 

Sphaeyopsis necairix , 819. 

Sphaerulina snch-mnica , 463. 

Spicaria Cossus, 11. sp., a Hyphomycete 
isolated from the Larva of “ Cossus 
Rongebois ” (Cosstts Cossus). 1045. 
Spike disease of Sandal in India, 687. 

Spinach : Vegetable Parasites of, in 
Russia, 688. Pegomjia hyoscyami 
Harmful to, 1150. Researches on 
Blight in Seedlings, 1336. 

Spinach aphis, 594. 

Spinacia oleracea , host plant of Pcro- 
nospova efjnsa, 119. 

Spiny pest-pear (0. dillenii ), 365. 

Spiraea A r miens,, 349. 

Spcmdylocladinm ntrovirens , 1034, 

Spongospora subtemmea cm Potatoes 
in the United States, 246, 807. 

Spoyobolus indiens, 1333. 

Spotted ladybird [Megilla maculata) 
594 - 

Spring grain aphis {Toxoptera gmnri- 
num), 597. 

Squash : Insects injurious to, in Porto 
Rico, 129. 

Stachys arvensis , 1136. 

Stagonospora Crepidis, 462. 

Stagger weed (S v achys arvensis), 1136. 


Staphylea calekica attacked, by Tripo m 
sporhim tenne , 239. 

Staphvlinjd Injurious to Turnips in 
France, 482. 

Sieltavia media , 119, 360.. 

Stem rot (Pusariuni spp.), bon, 

Stereum hivsitmn , 4(9. 

Stereum subpileahmi, 475. 

Sticky timber pholiote (Pholima adi~ 
posa), 810. 

Stilbella Heveae , j 234. 

Strawberries: Vegetable Parasites o£ in 
Russia, 688 Hotrytis sp. and Rhizo- 
pns sp. as the cause of Rot in Straw¬ 
berries in the United States, 1235. 

Stretta of Wheat, 923. 

S trig a lulca , parasite of maize in Rho¬ 
desia, 1040. 

Stylo pidia pi eta, 365. 

Sugarcane : Resistant to root rot, 39b. 
The Influence of Rainfall and the 
Non-Burning of Trash on the A- 
bundauce of Diatraea saccharalis , 
Injurious to the Sugar Cane, 47c/. 
Natural Enemies of Sugarcane Bo¬ 
rers in Java, 595. Fungoid Diseases 
of the Sugarcane at Tucuman, 813. 
Ligyrus fossator and /.. fossor, Co- 
leoptera attacking Sugar Cane, in 
Brazil, 833. Insect Pests of the Sugar¬ 
cane in Queensland, 1048. Experi¬ 
ments Concerning the Destruc¬ 
tion of Lepidiota Alhohirta, a Coleop¬ 
terous Pest on the Sugar Cam/ in 
Queensland, 1343. 

Sulphate of iron as a means of destroy¬ 
ing weckls, jbo. 

Sulphuric acid: Treatment of Woe< is In¬ 
festing Corn Crops with, 128. Treat¬ 
ment of Cereal Seed for the Control 
of “ Bunt ” and “ Smut *\ 574. 

Sunflower : Insects pests of, in Russia, 
823. 

Surinam; ''Witch Brooms’' on the 
Cocoa-tree in, 124. 

Sutliui (Dioscorea sp. ), 122. 

Sweden ; Apamea testacea, Injurious to 
Forage Plants in, 266* 'Envydema ate* 
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racea, Injurious to Several Plants in 
Sweden, 257. Species of Hypono- 
meitrta, Injurious to Lonicera and 
Primus in Sweden, 259. Insects 
Injurious to the Horseradish in, 373. 
Mites Injurious to Various Wild 
and Cultivated Plants in Sweden; 
379. Insects injurious to Pine and 
Fir Trees in, 380. Insects Injurious 
to Timber in, 38j. Behaviour of 
Different Forma of Rhizoctonia vio~ 
lacea, 689. 

Sweet Potato, 129, 580, 696, 697. 

Sweet potato scurf (Monilochacies in¬ 
fuse ans), 580. 

Switzerland: O11 a Cryptogamic Di¬ 
sease of the Fruit-bearing Branches 
of the Raspberry in, 249. 

Sylepta derogata, 590. 

Svlvilagus sp ("cottontail rabbits”) 

Sympiesis spp. natural enemies of 
Oml.x geminate/la, 1050. In United 
States, LJ50. 

Syneta albida , 702. 

Syvinga vulgaris , 688. 

Tachinidae spp., 955. 

Tachycines asyna monts , 1242. 

Tails quercella, 823. 

Talpochares cocciphaga , page 327. 

Tamarix indica, 589. 

Tap inostola mitsculosa , 823. 

Taraxacum officinale. Weed in New 
Zealand, 363. 

Taxns baccata, 239. 

Tea: Pest and Diseases of in the 
Dutch Fast IndievS in 1914, 
253. Brown Blight of, ( Colleto - 
trichum Camelliae) in India, 582. 
Insects injurious to, in India, 1137. 

Teia anartoides, 6or. 

Teleas laeviusculus, 136. 

Telenomits sp., 595. 

Telenomus ashneadi, page 331. 

Tenebrio molitor , 607. 

Tenebroides corticalis, 131, 132. 

Tenebraides mauritanicus, 607. 

Termites (Leucotermes spp.) Harm¬ 


ful to Agriculture in the United 
States, 826, 1144 

Terrapin scale (Eulecanhm nigro- 
fascia Atm), 1053, 1141. 

Teiramovium cespitum, 481. 

Tetvaneuva rubra, 823. 

Tetranychits : On Cactus and Opmitiaf 
365. Mites injurious in Sweden 379. 

Tetrasticus asparagi 471. 

Teitcvium sp. 462. 

Thanaton, 254. 

Thereva sp., 1346. 

Tlieronia atalantae, 136. 

Thielavia basicola , 699, 934. # 

Thomasidae injurious to Pine-trees, 
13d. 

Thrips : T. (Bagnallia) oryzae 11. sp.; 
injurious to rice in India, 598. T ta - 
baci in Porto-Rico, 3 29 

Thyndoptervx ephemeraeformis, 485. 

Tiha Europea , 361, 379, 462, 688. 

Tilled a: T horrida , 253,1229. Experi¬ 
ments on the Treatment of Cereal 
Seeds for' tlid Control of " Bunt ” 
and " Smut ” and also for keeping 
of Birds, 574. Vegetable Parasites 
in Russia, 688. Experiments on 
Smut-resisting Powers of Differ¬ 
ent Varieties of Wheat, 809. 

Timber: Insects Injurious to Timber 
in Sweden, 381. Agaricineae attack¬ 
ing Wood, 820. 

Tinea cloacella , Injurious to Dried 
Edible Mushrooms, 483. 

Tinea spp., 1229. 

Tobacco: Nicotiana Tabacym, host 
plant of Rhizoctonia Solani , 123. 
Phlyciaenodes sticticahs , 480. Oro- 
banche ramosa and 0 , cumana. Pa¬ 
rasites of Tobacco in Roumania, 
586. Insects Injurious to, in the 
Nyassaiaud Protectorate, 590. Des¬ 
truction of the Tobacco Beetle 
(Lasioderma serricome), 711. The 
Selection of Types of Tobacco 
Resistant to Thielavia basicola. , in 
America, 934. Tobacco Diseases 
and Pests in Eastern Java, 967. 



- 102 - 


Tobacco stem caterpillar (Phlh rimaea 
hcliopa) , 590. 

Tolypospormm CMonths, 1333, 
Tomatoes: Insects injurious in to, 
Porto-Rico, 129. A New Method of 
Selecting* Tomatoes for Resistance 
to the Will Disease, 573. .Vegetable 
Parasites of, in Russia, 08N. I)i 
senses of Undetermined origin af¬ 
fecting the Tomato in Ontario, 

9 - 5 * 

Tomocera ca/ijot nica, page 32b. 

Top-rot, 813. 

Toruix spp., 590' 

Toxoplcra grawininn, 507 
Toxopiera s])|>., 823, 

Trachea husilhiea, 823, 

Thachystcmon avientalis, (03. 

Trametes Pint, 401. 

Triaenodes hicohn ami ilydrocampa 
nvmpfiaeta in the Rice Fields of 
the Province of Milan,, Italy, 831. 
Tribalinm oonfusum , bo 7. 

Tribolium ferrugineunt, 252. 
Trichooknms t ex awns, 365. 

Trie,ho derma Koeningi , 943. 

Trichogramma : T. carpocapsae , 

53 ° * Tricho gramma niinutum , 375, 
470; 479, 595. Trie ho gramma spp.# 

^ 595 * 

2Y ichogrammato idea nana, 595. 
Trinidad : A new Coecid Pest of Ca¬ 
cao in, 599. Cavticiuni salmonico/or of 
Cacao in the Island of Trinidad, r 132. 
Trioija urfwae, 471). 

Triposporinm tcmic on Rhododendron 
ptmticnm , 239, 

Trithmiyx, /wg<? 328. 

Triticwn re pens, 349. 

Trombidiitm JnHgrnosmn, 136. 
Trygonotyhts mficonns, 823. 

Tulips: On the ” Breakage” of Tu¬ 
lips, 118. 

Tunis: Concerning the Fruit Flv, 1355. 
Turnip: Rhizochmta Napi on in India, 
123. Insects affecting on, in Porto- 
Kico, 129, Eurydema ohracea, on 
257 Staphylinid injurious to, in 


France, 482, Report on Disease." 
of Agricultural Plants in Denmark 
in 1914, 56N. 

Turnip weed, (Rap/stnnn ntgosuw), 
5 ^ 7 - 

Tychius (/mmfuepunctalus, *t eoleop- 
terous Pest of Beaus in Apulia, 
‘Italy, 832. 

Tyndarichus mma , page J 30 

Typhaeus juscipes , 381. 

Typhhcvba come*, 1330. 

UMFAEEEN PER TUEPEN, 1 18 , 

Uncinula nccaior, 1 3^0. 

United States ; Parasitism of Cajundvn 
umbel la la , in the, 1 2 (> Ph vf< > p h fh n ra 
Cactamm Diseaseot Ginseng in the, 
l 19, 998. Dispersiou of Gi\>sy Moth 
Far vac by the Wind in the, 
130. Fife History of the Cod¬ 
ling Motli in Maine, 131. Studies 
of the Codling Math in the Cen¬ 
tral Appalachian Region, 132. A 
New Bacterial Disease of Western 
Wheat Grass (Agiopvnm Smit/m), 
242 Pleosphaenthna sp, a New Ah 
falfa Feaf-spot in America. 24 p 
Spougospova snbterranea in Oregon, 
24b. Pinna rigida and P . an,on tea 
New Hosts of Pendcnmun pvn~ 
forme, 231. The Zimmerman Pine 
Moth, 2t>2. Prickly.Pears in the, 
305. Chile corns bifnislulaiits and 
Exochorus <jnadrrpusi 1 daim, recent 
ly introduced from Paly into Ca 
lifornia as Natural Control oj Dr 
jurious Beale Insects, jbS. Parole p* 
hmusfix abnormis, a New Chald 
do id Parasite of the Citrus Mealy 
Bug, Introduced from Italy into 
California, 369, Cherry and Haw¬ 
thorn Sawily Feat' Miner, Injurious 
to Cherry and Hawthorn in North 
America, 375. A Honeycomb Heart 
Rot of Oaks Caused hv Sternum 
Sub pi lea him, 4 75,. The Pavement 
Ant [Tel rumor rum ccs pit tint) as a 
Pest of Coldframe ami Greenhouse 



Crops in Virginia, 481. The Bag- 
worm { Tvyridoblevyx ephemerae-for- 
mis) an Injurious Shade-Tree In- 
wet, pS«>. T)i senses oi various crops, 
in the, 578, 57Q, 580, 58 l, A Serious 
Disease in Forest Nurseries caused 
by Peridermium filament0sum, 585. 
The Spring Grain Aphis or “ Green 
Bug ” ('Foxobtera gmminum) in the, 
597. *Agvialimax agrestis a Gastero- 
pod causing Injury in Market-Gar- 
dens in the State of New-York, 600. 
Sweet Potato Disease in the 696. 
Soilstain or Scurf (Monilochaetes 
in fa scans) of the Sweet Potato, 
697. Brown Rot (Sclero/ima cine- 
re a) pi Prunes and Cherries in North- 
West Region of the, 702. The “ Ca- 
talpa Sphinx ” (Ceratomici catalpae), 
a Lepidopteron intesting Catalpa 
catalpa and C speciosa, in the, 716. 
The '* Cherry Leaf Beetle (Gabru¬ 
cella cavicolhs) a Fruit Tree PevSt, 
in the, yiS. Morphology and Biology 
of the " Green Apple Aphis ” (Aphis 
pomi), in the, 719. Gununosis in 
the Citrus Plantations of Florida, 
803. f< Parch Blight ’* on Douglas 
Fir in Oregon, 705. On the Original 
Range of Spongospora subtervanea, 
Soy. Some Miscellaneous Economic 
Insects found in New Jersey, 825. 
Diplogaster labiata n. sp*. and D. ae- 
rivova n. sp. Nematode Parasites 
of Saperda Indent at a and Leuco- 
tennes lucifugus , in Kansas, 826. 
Zenzeva pyrina a Dangerous Im¬ 
ported Insect Enemy of Shade 
Trees, 834. Pseudococcus citri , P. 
bakeri , P. citrophilus and P. longi- 
spinus in the Citrus Plantations 
o£ Southern California, 835. The 
Woolly Whitefly ( Aleurothrixus ho- 
wank) in Florida Citrus Planta¬ 
tions, 836. Jcevya jmrehasi in Flo¬ 
rida' 837. Sour Scab of Citrus Plants 
in Florida, 928. Diseases and Ene¬ 
mies of Diospyros Virginian a in the 


93 x. Tnchodcrnia hoeuingi, causing 
Root Rot of the Apple Tree in 
Virginia, 943 While Grubs (Lach- 
nosterna spp.) in Wisconsin 946. 
Varigated Cutworm ( Pevidroma mar- 
garitosa ), a Macrolepidopterous Pest 
of [the Sugar-Beet in California, 
953. Diplodia sp., a Melon Disease 
in the, 1036. Sclerotima hbencina , 
a Disease of Citrus and other Plants 
Cultivated in California, 1037. Blak 
Rot o the Vine in the, 1038. Hy¬ 
po derma deformans attacking the 
Leaves of Pivus ponderosa, 1036. 
Woolly Pear Aphis (Eriosoma py- 
.ricola n. sp.,). Injurious to the Pear 
Tree in California, 1051. Galevucella 
cavicollis , a Coleopterous Pest of 
Cherry and Peach Trees in the, 1052. 
Terrapin Scale ( Eulaecanmm nigro- 
fascicUum), Injurious to the Peach 
Tree in America, 1053. Fusarmm 
radicicola tlie Cause of Rot in Po¬ 
tato Tubers in the, 1x30. Razou - 
mo fsky a spp. Mistletoes Injurious to 
Conifers in the, 1135. Holcocera ice- 
ryacella , a Lepidopteron that De¬ 
stroys Cochineal Insects in Califor¬ 
nia, 1142. The Termites (Leucoternies 
spp.), Harmful to Agriculture in the 
1144. Pulvinaria floodfera and Chry- 
somphahis dictyospermi , Cochineal 1 
Insects Recently Established in 
Calif0111 ia, 1x45. Agallia sanguino- 
lenta an Hemipterau Pest on Legu¬ 
minous Forage Plants, 1148. Pego- 
myia hyoscyami, a new Dipteral! 
in the United States, Harmful to 
Spinach and other Plants, 1150. 
Cotton Rabbits (Sylvilagus spp.), 
xi56. Botrytis (cinereal) and Rhi- 
zopus (nigricans ?) as the cause 
of Rot in Strawberries in the 1235. 
The Green Lacewing Fly, (Chrysopa _ 
californica) a Natural Enemy of 
Insect Pests in the United States 
and in California, 1244. Prevention' 
of the Hessian Fly, 1247. 



Dredjnaceae; Observations on the 
"Dwarfing” of Barley and on the 
Specific Resistance of Certain Gra- 
lnineae to several Species of ITredi- 
naceae and Ustilagiuaceae, 354. 

Urocvs/ts occulta, 088, 

Uyomyccs: If. appendical a fits, OH, 
1227. Vegetable Parasites in Rus¬ 
sia, 088. 

Uroph l vet is A If a l far, 1232. 

Urtica urens, 360. 

Uruguay: Pulvvnaria vitis in, 260, 
Decree including the " Ahrojo gran¬ 
de ” among Weeds in, 684. The 
Resistance of t Lucerne to Pseudo, 
pec, ha Me dica gin is in, 1228. 

Ustilaginoidea vivens, 1229. 

UstHugo : U. Avrhenaifieri (== U. du¬ 
ra ?) on French Rye Grass (Arrhe¬ 
nat he mm elatins ), 243. Control Ex¬ 
periments against U. bvomivora and 
U. pereunans , 576. U. Shiva iana in 
Cuba, 360. Observations on the 
" Dwarfing " of Barley and oil the 
Specific Resistance of Certain Gra- 
miiieae to several Species of Uredi- 
naceae and Ustilagiuaceae, 354. 
Experiments on the Treatment of 
Cereal Seeds for the Control of 
" Bunt ” and " Smut ” and also 
for keeping of Birds, 574. Kxperi- 

f ments for the Prevention of Usti- 
lago avenue, 575. Vegetable- Parasi¬ 
tes in Russia, (>88. 

Vstnlina zonal a on He m a bra silk us is, 
812, 1124. 

.Vaccintum macrocarp ns, 470, 

Veniima sterihs, 813. 

Vera/yum album , 462. 

Vermehrngsschimmel, j 336. 

Veronica arvensis , 366. 

Veronica hateraefolia, 119, 

Vida : V. Ursula attacked by Rhi- 
zoctonia spp., in India, 123. Vida 
sepium , host plant of Peronaspom 
Viciae, 119. Vegetable Parasites 
of, in Russia, 688. 


Vigna Catiang , host plant of Rhizo- 
e font a solani, 123, 

Vigna rubra, 4O3. 

Vine : Vine Diseases in South Africa, 
page 7. Baco’s Vine Hybrids in 
Charciitc, France, <>9. The " White 
Cochineal of the Vine” (Pseudo- 
coccus vitis) in the Provinces of 
Mendoza and La Rioja (Argentina), 
135. Researches on “ Viifc* Mild¬ 
ew ” Favourable Time for Treat¬ 
ment, 250, Pulvinaria vitis in Uru- 
guay, 260. Mites Injurious to* in 
Sweden, 370. Animal Pests of in 
New South Wales, <>m Action 
of Cooper Sulphate on Vine 
Mildew, 093. The life History and 
Control oi the Vine-Mot Ir* Con eh vlis 
ambiguella and Polvchrosis boirava : 
observations made in i<)\ \ by the 
Plant Diseases Observatory of Tu¬ 
rin, Italy, 708. Tobacco Juice for 
the Treatment of tin* Vim*-Mollis 
Polvchrosis botvana and Conohylis 
ambiguella in Piedmont, 700. Vari¬ 
ation in the Resistance of Vines 
to Mildew, 810. Ualtica chalyhca, 
987. The Possibility of Recovery 
of the Slips of a Vine suffering from 
" Bramble-Leaf ”, 1020. Black Rot 
of the Vine (Gttignardia IJidu'ettii) 
attacking 1 It is rot midi folia ami I". 
M unsmiiaua (Muscadine t 1 rapes) 
in the United States, 1038, Insert 
Pestsof, in India, 1137, Birds in the 
Vineyards in the Region of Mimes, 
1143. 1 >isenses that Attaek Vines 
in Ontario, Canada, 1338, Rhvn- 
cole Pests on Vines in Austria, 
1349. Plant and Animal Pests on 
the Vine in Ontario, Canada, 1330. 

Viper’s buglovss (Echium vulgme), 1 340, 

Vise uni: Notes 011 Some South Afri¬ 
can Mistletoes and their Hosts 

* 

l2 5- 

Voles: Comparative Experiments in 
Austria on the Control of Field 
Voles, 486. Plague of Kidd-Voles in 



— 105 — 


tin* Province ol Kief! during 1914, 
487. Anncola agrestis in Denmark, 
368. Measures for tlie Control of 
Field-voles in Apulia, 921. The Con¬ 
trol of Field Voles in Italy, 1056. 
Animal Pests of cultivated Plants 
in Russia, 1239. The Plague of Voles 
and its Sudden Disappearance 
in the District of Oumau Kiev, 
Russia, 1351. 

WAiviyB'tyOWKR, attacked by Clubroot, 
358 . 

Walnut: Ascochyta Juglandis on, 349, 
Fungi parasitic on, in Russia, 462. 
Mycosphaevella saccardoana on old 
Leaves of, in Dalmatia, 571. 

Weeds: Weeds in Cultivation of 
Prickly Pear, 58. Notes on some 
South African Mistletoes and tlieir 
HovSts, 125. Parasitism of Comandra 
umbellate1, 126. Anatomical Deter¬ 
mination of the Grains of Clover 
Dodder, 127. Treatment of weeds 
infesting corn crops by means of 
sulphuric acid, 128.111 Scotland Up¬ 
land grazings, 167- Comparative 
Researches on the Dimensions of 
the Seeds of Clover and Dodder» 
362. Dandelion in New Zealand, 363. 
Californian Thistle Rust as a Check 
on the Spread of Californian This¬ 
tle, * 364. Queensland Government 
Enquiry into Means of Controlling 
Prickly Pear, 365. Kainit as a Means 
of Destroying Weeds, 366. Turnip 
Weed ( Rapistrum ntgosum All.) 
in South Australia, 587. Carvichtera 
annua , a New Weed in Australia, 
588. Decree Including the " Abrojo 
grande ” {Xanthium macro carpum) 
among Weeds in Uruguay, 684. In¬ 
vestigations in 1914 on the Weeds 
occurring in the Government of 
Kherson, Russia, 704. Experiments 
for Control of Ranunculus arvensis, 
a Weed infesting Wheat, in Tou- 
raine, 705. Goatsrue (Galega offici¬ 


nalis) a Weed in New Zealand, 821* 
Cryptostemma calendulaceum, Cre~ 
pis capillaris, Leontodon hivtus and 
Cardus spp., Weeds in New Zea¬ 
land, 944. Khaki Weed (. Alteman - 
thera achyvantha) in Queensland, 
1041. Cutleaved Nigtshade (Solanum 
tv if ovum Nut.) and Condon Rocket 
Sicymbrhim I no). New. Weeds in 
New South Wales, 1042. Asphodelus 
fistulosus and Stachys arvensis , 
Harmful Weeds in New South 
Wales, H36. Seeds of Weeds and of 
Crvptogamic Diseases observed in 
Sowing Cereals from the Maritime 
Province of Eastern Siberia, 1237. 
A11 Attempt to Destroy Wild Mus¬ 
tard ( Brassica Sinapistrum) in Fields 
of Cereals, 1238. Xanthium cana - 
dense , a New Weed in Southern 
Australia, 1339. Echium vulgare and 
Phytolacca octandra , Harmful Weeds 
in New Zealand, 1340. 

Western Wheat Grass (Agropyron 
Smithii), 242, 579. 

Wheat: Triticum vulgare, host Plant 
of Rhizoctonia Napi, 123. Treat¬ 
ment of Weeds Infesting Corn Crops 
by Means of Sulphuric Acid, 128. 
Insects Injurious to in Mauritius, 
252. Hetevonix picens an Insect Pest 
in Australia, 255. Observations on 
the Dwarfing of Barley and on the 
Specific Resistance of Certain Gra- 
mineae to several Species of Uredi- 
naceae and Ustilaginaceae, 354. Ap¬ 
pearance of Swannas of Contarinia , 
tritici in South Russia during 1914* 
478, A Fungus of Uncertain Sys¬ 
tematic Position occurring on Wheat 
and Rye in Salt Lake Valley, U. S. 
A.> 578. Factors Contributing to the • 
Lodging of Wheat, 685., Vegetable 
Parasites of in Russia, 688. A New* 
Disease of Germinating Wheat 
caused by Podosporiella sp., in Salt 
L$ke Valley, 694. Experiments for 
Control of * Ranunculus arvensis 
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705. Experiments on Smut Resisting 
Powers of Different Varieties of 
Wheat, 809. Insect Pests in Russia, 
823, [239. Some Practical Means of 
Control of Wheat Stretta ” in the 
vSouth of Italy, 923. Resistance of 
Different Varieties of Wheat to 
Mayetioia debt motor in America, <>37* 
The Physiological Races of l ivy si' 
phe gram inis oil Wheat and Oafs, 
1125. 

'•Witch Weed ” or " Rooi-Bloem " 
(Siriga lutea), a Phanerogam para¬ 
sitic on JVTaivx* in Rhodesia, 1040. 

Wilting: Researches op Blight in 
Seedlings with Special Reference 
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FIRST PART. 

ORIGINAL ARTICLES 


Viticulture in South Africa 

by 

Dr. A. I. Pkrold, 

Union Government Viticulturist, 


i. Historical, — The first vine) ards were planted out in the Cape 
Peninsula shortly after the establishment of a Dutch settlement at the Cape 
in the year 1652. With the arrival of the French Huguenots in 1688 a 
strong impulse was given to viticultural development in this sub-continent. 
These Frenchmen largely came from the Piovince of Languedoc, in the 
south of France, where they had been wine-farmers all their lives. They 
consequently brought with them valuable information about the cultiva¬ 
tion of the vine and the making of wine. As they settled mainly in the Stel¬ 
lenbosch and Paarl districts, these districts soon became important viti- 
cultural centres, It was in the Stellenbosch district, on bis beautiful farm 
“ Vcrgclegen ”, that the Dutch Governor, Willem Adrian van der Stel, at 
the beginning of the 18th century, had his great vineyards of over 100,000 
vines, and where lie produced so much wine as to compete most unfairly 
with the burghers who were also wine-fatmers. 

Viticulture gradually spread to the surrounding districts and' flourish¬ 
ed under the excellent climatic and soil conditions obtaining there. Since 
then vines have been planted further inland, but this was mainly with a 
view to producing table grapes for personal use. With these few excep¬ 
tions the wine industry is still restricted to the south western districts of 
the Cape Province. 

The invasion of our vineyards by the phylloxera a little more than 25 
years ago caused great losses to our wine-farmers and meant a tremend¬ 
ous set back to our wine industry. After many years of lailuie and un¬ 
certainty we have now reconstituted most of our vineyards on more or less 
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suitable American stocks. These will be discussed at some length later 
on in this article, 

a. Distribution of vineyards. — As is well known the vine thrives 
best in a temperate climate. In a subtropical or tropical climate it grows 
very luxuriantly, but the fruit is not so valuable, and does not, as a rule, 
give a good wine. Further, an absence of heavy frosts in spring and early 
summer, as well as the absence of heavy rains in autumn, are required to 
make viticulture on a large scale a paying agricuiturel pursuit. 

A moment's consideration of the climatic conditions of South Africa 
will at once tell us where viticulture as a branch of Agriculture will be pos¬ 
sible. We have first the coastal belt, where the land (exclusive of mount¬ 
ain ranges) does not rise to a greater altitude than about I ooo feet. On the 
west coast the annual rainfall is low and irregular until one reaches as far 
south as St. Helena Bay. From thence southward and round the south 
coast as far as the George district, winter rains fall regularly, and the an* 
nual rainfall varies from about 15 to 30 inches (in George it often approaches 
40 inches on account of the abundant summer rains). During the early 
summer months rains fall occasionally, whilst, during the last part of 
summer and the early autumn (J anuary to April) it is usually rather hot 
and very little rain falls save in the George district as already mentioned. 
Beyond George the coastal belt up to and beyond Natal receives copiuos 
winter rain, and in the Natal coastal belt the climate is sub-tropical, 
whilst further south and round the Cape it is temperate. On going into 
the interior the land rises in terraces and the altitude gradually increases 
to a maximum height of some 6 000 feet at Johannesburg. Summer mins 
at the same time become the rule. Heavy frosts and hailstorms are also 
much more to be feared that in the coastal belt. 

It will be easily understood from this why the wine industry is centred 
exclusively in the South-western districts of the Cape Province. At present 
the most important viticultural districts arc : the Cape Peninsula with the 
famous Constantia area, Stellenbosch, Paarl, Malmesbury, Pkjuctberg, 
Tulbagh-Ceres, Caledon, Worcester, Robertson and Montagu, Once extern 
sive vineyards existed in the Oudtshoom district, but these have tiow 
been replaced by lucerne fields for ostriches. In the interior the onl> place 
where viticulture (mainly for table grapes) has been successful as a profit¬ 
able industry is the town of Graaff-Reinet, where about half a million vines 
are still under cultivation. In the Transvaal some fairly important vine¬ 
yards exist along the Mooi River in the Potchefstroom District, and on the 
Dombardy Estate near Johannesburg. In the former ease the product of 
vines is mostly turned into brandy, whereas in the latter case light, some¬ 
what thin wines are made from the grapes. 

3. Ceimate, — For chmatip reasons one can divide the principal wine 
districts into the following six groups. 

(1) The Constantia Arm on the Cape Peninsula, where the influence of 
the sea is very noticeable, The annual rainfall is heavy (#5 to over 30 
comparison with say the Paarl district the seasons ate late, 
ains .a fair amount of moisture even during the hot summer 
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months, so that such diseases as Oidium and Anthracnose are particularly 
to be feared. Table grapes can be exported during February and March 
whereas the vintage takes place during March. Tight rains and foggy- 
weather are to be feared, after the 15th March. 

(2) Stellenbosch district , where vines are planted almost from the shores 
of Table Bay to the flanks of Simonsberg. The influence of the sea is 
still noticeable in this District. The annual rainfall is good, being about 
25 to 30 in. During the hot summer months it gets fairly hot and dry, but 
during the afternoons south-westerly winds usually blow, which have a 
cooling effect. The nights consequently 7 are usually cool. Oidium is 
mostly to be feared in the Helderberg area where the influence of the sea 
is most marked. Anthracnose must be reckoned with in the case of Sultana 
and .some other grapes that a re particularly susceptible to this disease. From 
September to November south-eastern usually blow from time to time. 
They have a drying influence and tend to check cryptogamic diseases. The 
vintage here is somewhat earlier than in the Constantia area. It usually 
begins about the 20th February and continues to about the middle of 
March. 

(3) Paarl and Malmesbury districts : Here the influence of the sea is hard¬ 
ly felt. The annual raiufall varies from 20 to 30 in. The summers are fairly 
dry and hot, the prevailing winds are the same but the nights are usually 
not so cool as in the foregoing district. Oidium is troublesome in several 
places. Anthracnose is of more restricted occurrence. Here the vintage is 
earlier than in any other district. It usually begins about the 9th February 
and is over early in March. This is usually the hottest time of the year, the 
maximum temperature being anything from 93° to 104° F. or 35 0 to 40 C., 
in the shade. 

- (4) Tulhagh district : The annual rainfall is moderate, being only about 
20 to 23 inches. The summers are dry and hot, but the nights are usually 
fairly cool and heavy falls of dew are experienced. Oidium is troublesome 
in parts. The vintage usually takes place from about the 15th February 
until early in March, 

(5) Warm Bokk&vald (Ceres): This area is completely enclosed by mount¬ 
ains and has fin altitude of 1500 feet. The winters are fairly cold. In the 
summer months it sometimes becomes fairly hot during the day, but much 
less so than say in the Paarl district. The afternoons are cool and refresh¬ 
ing, and heavy dewfalls are experienced. Frosts are to be feared during 
spring, and sometimes as late as December. The vintage usually .takes 
place during March. 

(6) Montagu, Robertson and Worcester (fart of district only) ana : In this 
area karroo like conditions prevail. The annual rainfall is low, being only 
about 15 inches. The vines are practically all irrigated in summer, a prac¬ 
tice not observed to any extent in any of the other viticultural areas. 
Frosts during spring sometimes do great damage to the vines. The sum¬ 
mers are hot and dry, The nights are usually cool and heavy falls of dew- 
are experienced. The vintage takes place during March. 

Jin all the South, Western wine districts, summer rains and hailstorms 
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are rare, and very little damage to the vines and grapes is suffered from 
either of these causes. 

4. Son,. — The soils in the viticultural districts vary very much and 
often very suddenly. It is nothing unusual to find three or more kinds of 
soil in one and the same vineyard. The rocks out of which the soils in 
these districts have been formed are mainly sandstone, granite, and shales. 
These have given rise to sandy soils, light, medium and heavy loams, and 
stiff clay soils. The purely sandy soils are often somewhat sour and prac¬ 
tically always poor. Still they readity respond to an application of suitable 
manures and then give good table grapes. Among the very best soils 
are those consisting of decomposed granite. These soils give both good wine 
grapes and good table grapes. They occur in Constantin, Helderberg and other 
parts of the Stellenbosch district, Paarl, on the slopes of Paarl mountain, 
Groenberg, Hiebeek Kasteel, Paardeberg and other parts of the Paarl 
district, Groenkloof neat Darling. 

The granite here has intruded into the Malmesbury shales and over¬ 
laying Table Mountain sandstone. Hence soils of decomposed granite 
are found either along the flanks of such mountains as the Paarl mountain, 
which is formed altogether of granite-—the original layers of overlying se¬ 
dimentary strata (shale and sandstone) having been completely removed 
by denudation, or in the kloofs and valleys of those mountains that are 
still covered with thick layers of Table Mountain sandstone. In these 
valleys one frequently finds a bluish stiff pot-clay as the advanced decompo¬ 
sition product of our biotite granites. These clay soils arc very difficult 
to work, but if properly worked they bear good and heavy crops of grapes. 
They retain sufficient moisture in their lower layers not to require any sum¬ 
mer irrigation if the vines are grafted on to suitable American stocks. 

Where the Malmesbury shales have mainly contributed to the forma¬ 
tion of the soil one finds the following holds good in a large number of cases. 
The surface soil is itsualfy a coarse sandy soil or medium loam with a fair 
number of brown pebbles (% 10 % inch in diameter) and sometimes also white 
quartz pebbles. Below this usually comes a variable layer of gravel which 
rests on a yellowish clayey soil that gradually merges into a lumpy clay of 
a similar colour. This latter is the more or less decomposed shale into which 
it gradually passes. Sometimes the gravel is practically on the surface, 
and sometimes it is absent altogether. I11 the latter case we have either 
a medium loam with pebbles on the top or a fairly clayey soil which di¬ 
rectly passes into the less decomposed shale. Thus we get course sandy 
soils to medium loams, gravelly soils and clayey soils or heavy loams. The 
total depth of the soil down to the shale may vary from some 8 to 20 inches, 
seldom more and often less than this maximum. Sometimes the gravel is 
more or less cemented by an infiltration of solutions of iron compounds and 
forms a,hard pan. This should then be broken up, preferably by blasting 
with dynamite, in order to allow the roots to penetrate into the deeper, 
cooler, layers of soil. Sometimes a layer of clay-ironstone occurs at iz to 13 
inches below the surface. This should be broken up and removed when p re- 
, pari^the land for vines. 
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Vines are sometimes also grown on deep, sandy or loamy alluvial 
soils along the river courses. These often produce very heavy crops and 
sometimes give very good light white wines. 

Karroo Soils : The agricultural soils in the Robertson and Montagu di¬ 
stricts are nearly all sweet. They owe their origin mainly to a shale which 
is fairly rich in basic elements. This shale weathers fairly easily and then 
gives rise to very rich soils of a yellowish to reddish colour. This is when the 
soils are in situ. They are then often somewhat stony at first, and more or 
less shallow. With continued cultivation and irrigation they change into 
loams of sufficient depth. Apart from these soils there are deep and fer¬ 
tile light to heavy loams which are alluvial deposits along the river courses. 
Most of the vineyards are planted on these alluvial soils. They are often 
phenomenally fertile, yields of over 6600 gallons Muscadel wine having 
been obtained per hectare. These soils are nearly always sweet. Still 
they usually contain less than one per cent of lime up to a depth of 30 in¬ 
ches. When the crops are good but not so exceedingly high as quoted 
above, the grapes easily develop up to 30 per cent of sugar and yield very 
excellent sweet Muscadel wines. These alluvial soils are nearly always irri¬ 
gated during summer and are very liable to develop brack patches as the 
subsoil frequently contains large quantities of alkali salts and lime which 
are easily brought to the surface by careless irrigation in summer. 

5. Methods of planting, pruning and cultivation. — In establish¬ 
ing a vine plantation the land is either trenched by hand from 24 to 26 inches 
deep or ploughed from 12 to 24 inches deep. In the case of the Karroo soil 
ploughing is the rule. These soils tend to become brackish if too much of 
the subsoil is brought to the surface. Trenching by hand costs anything 
from £ 24 to 100 per hectare. Ploughing in shallow soils is now sometimes 
being supplemented by blasting with dynamite. In the Montagu and Ro¬ 
bertson districts, where the vines are often planted 3 ft. 4 in. by 3 ft. 4 m. 
(or 1 metre by 1 metre) a large amount of the cultivation of the soil is done 
by hand. In winter the laud is dug over with spades and the manure is 
then usually brought in at the same time. In such a case the subsequent 
surface cultivation mainly consists of cleaning the ground of weeds. The 
above practice used to hold good in nearly every case prior to the destruc¬ 
tion of our vineyards by the phylloxera. Now most of the vineyards are 
cultivated by means of a vineyard plough and of the Planet Junior. The 
winter ploughing is fairly deep and usually serves to introduce the manure. 
The ’surface cultivation in spring and during the summer months serves 
both to destroy weeds and to keep the surface soil loose to the depth of some 
3 inches. As the summers are usually dry and hot it is necessary to keep 
the surfape soil loose in order to diminish the loss of soil moisture by eva¬ 
poration as much as possible This is absolutely necessary and is commonly 
done after every summer rain. Owing to this system of surface cultivation 
hardly a single grafted wine is now being irrigated in other than Karroo 
* soils. In order to make this cultivation possible the vines have mostly 
been planted from 4 % ft- by 4 % ft. to 6 ft. by 6 ft. in squares. 

In the pre-phylloxera days unrooted but selected vine cuttings were 
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planted out. Now-a-days rooted, grafted vines are exclusively planted 
These grafted vines are sometimes produced by the farmer himself, but 
in most cases he buys his grafted vines either from the Government at IhA 
Tokai Reformatory near Wynbcrg in the Cape Peninsula, or from some iutr -1 
seryman or fellow farmer who also goes in for grafting vines* 

The man who grafted most vines last year was a young vine-farmer in 
the Paarl district, who grafted more than 3 / 4 of a million vines* The Go¬ 
vernment grafted vines are usually sold by public auction at Tokai in 
July, when prices ranging from £ 5 to £ 20 per xooo for fir*st class grafted 
vines are obtained. 

At the 1914 Government sale prices ranged from £5 to £12 per xooo, 
and most of the grafted vines were sold at about £ 7 per 1000, The pri¬ 
ces depend on the kind of grape, the American stock on which it is grafted,, 
and finally, on the demand there is at the sale for each kind of grafted vine. 
The farmers and nurserymen usally get lower prices than the Government, 
viz : £5 to 10 per 1000, whilst most of their grafted vines arc sold ai from 
£ 6 to £ 8 per 1000. 

Buyers maintain that the Government article is usually of better qua¬ 
lity and more reliable than that of the private individual. 

The grafted vines are usually layered in the soil as they come from the 
nursery, and are well covered with earth to prevent them from budding too 
early. In September and October these vines are planted out. Their 
roots are cut back close up to the stem, and the upper part is cut back so 
as to leave just one bearer of 2 or 3 eyes standing in the direction of the stem 
of the vine itself. The vine is planted so deep as to have the spot where it 
is grafted just about 1 inch above the ground on level land, and even with 
the ground on a slope. This is done in order to prevent the European or vi~ 
nifera vine from growing on its own roots and at the same time so as not to 
expose too much of the American stem, as it usually forms little bark and 
is thus liable to be cracked by our hot sun. 

Immediately the vine is planted the soil is firmly pressed around it 
and a small mound of loose earth, usually about! 2 to 15 inches in diameter, 
and just high enough to cover the top of the vine, is heaped about it* 

In very stiff clay soils sand is carted to the vineyard to cover those 
mounds of earth and thus to prevent the formation of a hard crust which the 
young shoots sometimes have a great difficulty in breaking through* 

The young vines must be kept topped short to prevent them from being 
damaged by strong winds* 

Instead of planting grafted vines some people prefer to plant out 
either plain cuttings or rootlings of American vines which are grafted over on 
the spot with some variety of grape during the next season. Those vines 
that are then still too thin, say under 1 cm. diameter, are grafted only the 
following season* , 

In somewhat dry and difficult soils it is usually best to plant out Am- 
eriean rootlings and to graft them over on the spot. In these cases the vine- 
yards easily become uneven if the misses are not regularly replaced by 
Ahxerican rootlings. If the yines are already; fairly big 
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it is found best to replace a missing vine by a strong American rootling 
which must be grafted over on the spot with a grafted vine. It thereby be¬ 
comes possible to graft some 6 inches below the surface of the ground and 
yet keep the European or vinifera part away from the ground so that it 
cannot send out its own roots. Both the established American vine and 
the American part of the scion then give roots to feed the young vine which 
practicaly never fails. 

When the grafted vine is pruned for the first time i. e. some n months 
after it is planted, it gets only one bearer of 2 to 3 eyes. The next year it 
gets 2 bearers of 2 to 3 eyes, then 3 to 4 bearers, so that after some 8 years 
most vines will have 3 to 4 arms with 4 to 8 bearers. This applies to the bush 
type of vine, where the «taille en gobelet »is practised. These are self-sup¬ 
porting and form the predominating type in South Africa. Stakes or 
eclialas are practically unknown. Only a small percentage of our vines 
is trellised. As most varieties give good crops with short pruning (bearers 
with 2 to 3 eyes) usually only those that need long pruning, such as Cabernet 
Sauvignon, Sultanina,etc., are trellised, and even these often not trellised 
but simply have their long bearers intertwined and tied up so that each vine 
stands by itself and is unsupported. Severe summer pruning is practied. 
During the months of October and November the vines are kept topped 
very .short to prevent the tender shoots from being blown off by the 
wind and to favour the setting of the berries. The suckers and surplus shoots 
are broken out in October-November, but this is only done in a small num¬ 
ber of cases. The growing .shoots are not tied up in any way. Where vines 
grow very vigorously they are cut open with sickles during January 
and February to enable the grapes to lipen better and the grape pickers to 
walk freely among the vines to gather the grapes. If rain should fall during 
the vintage, large numbers of leaves are removed to give the sun direct 
access to the grapes and thus as far as possible to prevent them rotting. 

6. Vine Diseases. - - On the whole these are not very bad. This, no 
doubt, is due to the dry and hot weather usually e;xperieneed during the 
summer months. 

The principal insects that cause trouble are «Phylloxera», Root-eels,. 
Calanders and Mealy bug (Dactylofius). 

The Phylloxera made its appearance at the Cape some 25 years ago and 
has now destroyed nearly all the old vines so that today nearly 90 % of all 
our vines are grafted on American stocks. 

Root-eels or Nematodes . — In very sandy soils they destroy the Euro¬ 
pean vines and also certain American stocks, such as Constantin Metal- 
lica and 1202. ■ • , :’ u 

Calanders : are most troublesome in young plantations where the spil’ .. 
has recently been trenched. Here again they are ever so much more trohM 
blesome in clay and «turf»(peaty) soils. They cut the young leaves and- 
shoots and can therefore do tremendous damage.’ Eater w they dlso eat 
\ the green grapes, both the berries and the stalks. When the grapes start 
'ripening they usually disappear. This I suppose is due to the excessive 
heat at this time of the year. ; In old established vineyards they seldom get*. 
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very bad. About the simplest way of getting rid of calanders is to remove 
the soil around the vine and so make a litle hollow at the root of the vine at 
the beginning of the rainy season, say April After this has been done 
for say a couple of years they usually disappear. To check them during 
spring and summer by spraying with arsenate of lead is quite effective. 

Mealy Bug (Dadylopius) causes some trouble in trellised vines in the 
Cape Peninsula and surrounding parts. It is difficult to get at, Fumigation 
with prussic acid is good, but it is rather difficult and costly to carry out. 
Experiments on this pest are now being carried on by the Government En¬ 
tomological Department. 

In addition to the foregoing pests, cutworms often do great damage to 
young shoots of vines that have just been planted, or to young grafts, as 
they eat out the buds or cut the young sprouts. 

Oidimn is our most common fungoid disease of the vine. It is worst 
in the Cape and Stellenbosch districts, where, owing to the proximity of 
the sea the atmosphere nearly always contains a fair amount of moisture 
during the summer months The varieties that are most liable to suffer 
are Riessling, Stein, Cabernet Sauvignon, Green grape, and White French. 
Hermitage and several other varieties are seldom seriously attacked. In 
many inland wine districts such as Worcester, Robertson etc,, Oidiurn 
usually causes so little trouble that many farmers never sulphur their 
vines. 

In the districts where Oidiurn is to be feared the vines are sulphured 
from the time the young shoots have an average length of about 6 inches 
until about six weeks before the vintage, at intervals of 2 to 4 weeks as may 
be necessary. In most cases the vines are sulphured only twice, namely when 
the shoots have an average length of about 6 inches and again when the 
young berries are still quite small. 

Many farmers are under the erroneous impression that vines should 
not be sulphured while they are flowering. Excellent brands of both flow¬ 
ers of sulphur and ground sulphur are used with equally good effect. 

7. Manuring or vines. — In the fertile alluvial soils very little 
manuring is done. Farmyard manure is relied upon mainly. Unfortunately 
most wine-farmers produce too little of it to meet their requirements. 
It is usually given at the rate of about 6 tons per morgen or 6500 kilos per 
hectare, (5830 lbs per acre) every second or third year as the case 
may be. Government Guano fron the Government Guano Islands and 
sheep manure from the Karroo or its ash are given. The Government 
Guano contains about 12 % Nitrogen, 11 % Phosphoric oxide and 
just under 12 % Potash. It is mainly a rich nitrogenous fertiliser. The 
Karroo sheep manure contains about 1.4 % of Nitrogen, 0,85 % phospho¬ 
ric oxide and 4*410 5 % Potash, whilst its ash contains about 1*4% Phos¬ 
phoric oxide and 9 to 10 % Potash. The Government Guano obviously 
goes very well with Karroo manure or ash. I have recommended 500 lbs 
Government Guano and 1500 lbs Karroo manure or 600 lbs Government 
Guano and 1500 lbs Karroo manure or 600 lbs Government Guano and 600 
: lbs Karroo ash, per morgen of vines. This gives respectively about 81 lbs 
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Nitrogen plus 68 lbs Phosphoric oxide plus 84 lbs Potash and 72 lbs Ni¬ 
trogen plus 75 lbs Phosphoric acid plus 70 lbs Potash per morgen of vines. 

These mixtures have thus far given good results. Some farmers also 
use bonemeal and some basic slag. Green manuring with legumes in vine¬ 
yards is not yet being done to any extent, but I am sure that it will soon be 
taken up seriously as it offers several advantages. It not only introduces 
nitrogen and vegetable matter into the soil, thereby improving the soil both 
physically and chemically, but it also protects the soil from washing during 
winter when we get heavy rains which often cause serious washaways on 
slopes, and it fixes plant food which might otherwise have been washed out 
of the soil in winter. 

Many farmers keep their vine canes in the vineyard and bury them 
either in deep furrows or in holes systematically made between the vines. 
The canes should be exposed to the air for a month or so before being 
covered up, as they then rot ever so much more easily. 

I recommend the following system of manuring : 
ist, year : Farmyard manure at the rate of 7 tons per morgen to be broad¬ 
cast and ploughed in during the first half of July. 

2nd, year : 600 lbs Government Guano and 600 lbs fresh Karroo ash per 
morgen. This should be broadcast and ploughed in during early July. 
3rd year : Ordinary field peas or vetches to be sown with 400 lbs basic 
slag and 300 lbs Karroo ssh per morgefi. The seed should be sown 
in a furrow drawn in each row of vines, and should be in early in 
May, so that it can make rapid growth and be ploughed under about 
the beginning ot September. 

4 th year : 400 lbs bonemeal per morgen to be broadcast and ploughed in dur¬ 
ing June. 

5 th year : As the first year and so on. 

8. American stocks and self bearers. —At the Cape we had the 
same experience as practically every other viticultural country that had to 
reconstitute its vineyards on American stocks, namely, that unsuitable 
stocks were used to a very large extent at first. A certain Rupestris 
seedling that was selected on the Government Wine Farm, Groot Constan¬ 
ts, and called CoKSkmtia, Metallica, was the worst in this respect. It is, 
at first, a very vigorous grower, taking well when grafted, and soon 
bearing heavy crops, but it is absolutely useless in most soils. In very 
sandy soils it is readily attacked and destroyed by root-eels; in clay soils 
it rarely gets older than 8 to 10 years, when it is destroyed by Phylloxera; 
in deep, loose, cool, medium loams it succeeds well, but such soils are not 
of abundant occurrence. 

As fully one-third of our grafted vines are on this stock, its numerous 
failures have been a severe blow to our industry. It is almost everywhere 
worthless and will therefore in future not be used as a graft bearer to any 
extent. Jacquez has thus far been very largely used as a graft bearer. At 
least one fourth of all our grafted vines have been reconstitued on Jacquez. 
It is a vigorous grower and takes very well when grafted. The plain cuttings 
give a high percentage of successful grafts, 80 % to over 90 % being easily 
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obtained. It has a very wide affinity for nearly all varieties of grapes, in* 
eluding Hanepoot or Muscat d'Alexandrie, which is very exigent in this res¬ 
pect and thrives only on a very limited number of American stocks. Thus 
far all our varieties thrive well on Jacquez. Hanepoot vines giaftcd on Jae~ 
quez still do very well after more than 20 years. Although Jacquez 3 ms also 
been used for other varieties of grapes, it has most largely been used Im 
Hanepoot, which is our most extensively cultivated table grape, in fairly 
deep and cool soils that are not too stiff and do not get \ery dry, Jacquez 
does well in the Cape, Stellenbosch, Paarl and surrounding districts, in the 
sweet soils of the Karroo districts, such as Robertson, Montagu, Worcester 
(part), etc., Jacquez is often seriously damaged and even destroyed by the 
phylloxera. Great losses have already been suffered in these districts, In 
these sweet soils the phylloxera seems to attack the vines more severely. I 
may add that these vineyards are irrigated in summer, whilst those in the 
first named districts where Jacquez is a successful graft bearer, are not 
irrigated at all. They get copious winter rains. 

Aramon x Rup. Ganzin Nos. 1 and 2. — Amongst our graft bearers Ara- 
mon easily takes the third place for the number of vines grafted upon it. 
It is one of our most successful stocks, and, but for the low percentage of 
successful grafts obtained in bench grafting (30 to 40 %), would long ago have 
been used more than any other stock. At present Aramon is being used 
more generally than in the past. This is due to its own excellence and to 
the general failure of the Constantia Metallica. Unfortunately out Aramon 
is a mixture of Nos. r and 2. In most cases they have both given full satis¬ 
faction, but within the last couple of years I found vines grafted on Aramon 
N° 2, suffering and dying in a broken to stiff clay soil, that gets dry in sum¬ 
mer. Often the European vine alone died back whilst the Aramon gave 
wild shoots from below. Phylloxera was present in large numbers on the 
roots, which had been visibly damaged. In stiff clay soils that keep fairly 
cool and moist in their sub-soil during the summer months, Aramon No. 2 
bears much bigger and more vigorous vines than No. 1. On our hills the 
latter seems to resist drought somewhat better than the former. Most of 
our varieties of grapes do well on them, only Hanepoot (Muscat d'Alexan- 
drie) being again the glaring exception. It dies on both kinds of Aramon in 
3 to 5 years time. Our experience with Aramon genet ally can be summed up 
as follows: vigorous grower, fairly drought resistant, satisfactory aflinit y for 
most of our grapes and practically everywhere sufficiently phylloxera re¬ 
sistant. 

Riparia Glair0 de Montpellier. — This is one of our best stocks and was 
one of the first American vstocks imported into vSotith Africa. Its phylloxera 
resistance is higher than that of almost all other stocks. It stands drought 
well where the soil suits it. Vines grafted on this stock bear well and their 
grapes^ripen well. As it further has a good affinity for nearly all our grapes 
including Hanepoot, it is a most excellent stock in its right kind of soil. 
In poor sandy soils it gives rather small vines, but in fairly good soils that 
are deep and not too stiff, it gives very good results. It has unfortunately 



VITICULTURE IN SOUTH AFRICA 


II 


not been planted to anything like the extent it deserves. It will be used 
more freely in the future. 

Mourvedre x Rupestris 1202. — Whilst the foregoing stocks have now 
been used for more than 20 years at the Cape, 1202 has been used to any 
extent only during recent years. It is being used as a graft bearer for Hane- 
poot particularly on the Karroo soils where Jacques is too unreliable. It 
gives vigorous vines, but has the great drawback that a considerable num¬ 
ber of the vines, mainly Hanepoot, grafted on it die off during the first couple 
of years. This gives an uneven vineyard, and is most unsatisfactory. Other 
varieties of grapes have not yet been grafted on it to any extent, so that it 
is still in the experimental stage. 

The same may be said about 3306, 3309, 101-14, 41 B, 333 E. M., 420 
A., 157-11, 34 E. M., 125-1, 1 R, 106-8, 1616 and Rupestris du hot with 
which experiments are now being conducted in the different districts. 

Self-bearers : properly so called have not yet been tried for any length 
of time. In the past some small plantations of Jacquez and Othello have 
been established for harvesting their grapes, but there is hardly any demand 
for their wines. Some years ago I imported the following self-bearers from 
M. Paulsen of Palermo; 

Seibel 117, 127 and 755; Couderc 199-88 and 241-125; Malegue 292-1 
and Oberlin 591. 

These self-bearers are all growing well so far, but it remains to be seen 
whether they can resist the phylloxera sufficiently. As we are not troubled 
much by vine diseases, I doubt whether self-bearers will ever be planted to 
any great extent. These above mentioned are however being experimented 
with. 

9. Grafting and nursery work. — Although a considerable amount 
of grafting is done on the spot, by far the larger number of our grafted vines 
have been grafted on the bench, put out into nurseries and then planted out 
as 1 year old grafted ones. The former method has already been partially 
described under the planting of vines. The best results are usually obtained 
by doing this grafting rather late in the season, say late in September or 
early in October, after the American vines have already started budding. 

A small mound of earth is heaped up around the vine so as just to cover 
the top of the scion and to prevent it from drying out as has already been 
described under “ planting It is essential that the surface of the mound 

be kept loose, as the young shoots of the scion on starting to grow cannot 
easily pierce a hard crust and sometimes grow in curls under this crust, thus 
forming worthless shoots. The mound must be wide enough, at least 12 in¬ 
ches, to keep the scion moist. It is not necessary to tie up the grafted spot 
with raffia when thus grafting on the spot. For reasons previously given it 
is necessary to keep this spot about one inch above the surface of the ground 
in case of level land, and about level with the ground in case of sloping land. 

Once the scion has given young shoots (3 to 6 in. long), the wild suckers 
from the American stock are carefully removed and the young shoots are at 
first kept topped short (about 9 in.) to prevent them being blown off by strong 
winds. About the time the scion begins to form buds and young shoots cut- 
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worms are often troublesome. They are best got rid of by working over the 
mounds around the scions by hand and killing all cut-worms thus found. If 
Calanders get troublesome they can soon be checked by spraying with Arse*" 
nate of lead. 

With regard to bench grafting, which is the most common system, 
has already been pointed out that the Union Government at the Tokaiifei*^ 
formatory, Wynberg, as well as private nurserymen and winc-fsu mens them¬ 
selves produce these grafted vines. Most of them grow tlieir own American 
vines for grafting, but some buy parts of their stocks either from lire Govern¬ 
ment Wine Farm at Groot Constantin or from wine-farmers, who do not them¬ 
selves go in for grafting or who produce more American vines than they re¬ 
quire, These are cut in lengths of about 15 inches and axe usually x / a to a / r> inch 
or about 8 to 10 mm. in diameter. The average price for the last 10 years has 
been io$-per 1,000 for Aramon Rupestris (Nos. 1 and 2 mixed) and 20s- per 
1,000 for Jacquez. They are cut from the mother vines in May and June, 
and are often earthed in before being grafted. The vinifera shoots that serve 
as scions are selected in the vineyards, when these are pruned in July and * 
are earthed in till required for grafting. They should be well covered with 
earth to prevent premature budding. The .scions are mostly given two eyes. 

The graft is the common whip-tongue graft. The grafted vine is usually 
tied with raffia to keep the scion in position. Proper stratification is nut 
practised. Some people plant out the grafted vines in the nursery immedia¬ 
tely after grafting. Most successful are those who pack the grafted vines 
in heaps with clean sand, either under cover or in the open fields, leaving 
them there till they are planted out in September or early October. They are 
by this time properly callused and start budding. They are planted out in the 
nursery in rows 12 to 15 inches apart and about 3 inches apart in the rows. 

It is essential that the nursery soil should be trenched or ploughed 1 o a depth 
of at least 15 inches, be well manured with chemical ferl ilisers and contain 
sufficient moisture and a large proportion of sand. It should be well drained, 
and so situated that it could be irrigated if necessary. Until the young grafts 
have made some growth, the soil must be kept sufficiently moist without 
being cold and wet. 

Our largest nurserymen are now departing from the system of planting 
the grafted vines in ridges. It is found that the best results are obtained by 
putting tlie grafted vines at an angle of about 30° to 45° with the surface of 
the ground and letting the top of the scion just penetrate the surface. The 
grafted spot will then be about 1 % inch below the surface. In this way the 
drying out is very much diminished and up to 90 % of successful grafts ate 
obtained, I11 January and February the roots of the scions are cut off, 
and in May these grafted and rooted vines are dug up and earthed in a fairly 
dry place, where they are kept till they are despatched to the respective 
buyers. The trimming of these vines is usually left for the buyer to do 
just previous to planting. As we have no mildew {Plasmapam Vilicola), it is 
not necessary to spray nursery stock. Against Gidium the vines in the 
nursery are sulphured once or twice, When the buds come out cut-worms 
may do damage, but the danger is small where no stable manure 
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(particularly fresh manure) is used. Where they are troublesome they 
must be killed by hand. 

As previously stated £6 to £8 per 1,000 is now the average price for 
grafted vines, and this price will fall in the near future, as there will not 
be a great demand for grafted vines owing to the poor prospects of viti¬ 
culture in South Africa. 

10. Effects or grafting on the quantity and quality of the 
grapes and wine. — There is no doubt that vines grafted on suitable Ame¬ 
rican stocks come into bearing earlier, grow more vigorously and give heavier 
crops than ungrafted vines. If these vines are allowed to give such heavy 
crops, the quality nearly always suffers and in the end the vine itself suffers, 
and may then even' be killed by Phylloxera. If the wine-farmer exercises 
a little common sense and does not allow his vines to overbear, he can continue 
to get good results year after year. As the vines grow older they get into a 
state of equilibrium where the faults of youth disappear and the quality of 
their products rises easily to that of the ungrafted vine, and sometimes even 
exceeds it. 

Also at the Cape Riparia gives vines with great fertility, whilst their 
grapes have a tendency to ripen earlier and better, and get sweeter than when 
ungrafted. 

Whilst Hancpoot or Muscat d’Alexandrie gives normal bunches on 
Jacquez, I have seen it on Herbemout, when 3 years old in a somewhat sour 
sandy soil, giving short roundish bunches of about half the .size of a normal 
Hanepoot bunch. The shape and taste of the berries was normal, but the 
canes of these vines showed a creeping, low growth as against the normal, 
upright growth on Jacquez next to it. These are certainly very marked 
effects of grafting, which cannot be denied, but they were limited to the 
above mentioned external modifications and did not extend to the organo¬ 
leptic properties of the grape itsel f. From this it follows that the nature of 
the wine made from such grapes would not be influenced by the grafting, so 
long as the vine is only allowed to bear a normal crop. 

It has further been obsc rved that the non-setting (“ coulure ”) of ber¬ 
ries is strongly influenced by the graft-bearer. In a certain instance Hane¬ 
poot which was growing very vigorously on 1202, was found to be very bad 
in this respect, whilst such was 110I. the ease with Hanepoot which was 
next to the first named, and was grafted on Jacquez and on 101-14 and was 
making sufficient but no very vigorous growth. 

It may be said generally that our experience was just the same as that 
of Prance and other wine countries, which have reconstituted their vineyards 
on American stocks. It is the only sensible thing to do against phylloxera 
in a hot climate, particularly as neither the quantity nor the quality of the 
products of the vine are thereby adversely affected under proper cultivation 
and care, and in certain cases decided advantages are gained thereby, for 
instance greater vigour, higher drought resistance and consequently better 
maturity. 

11. Varieties of grates. — Here it will be necessary to classify the 
varieties according to the dates of their introduction. The oldest varieties 
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some of which may have been cultivated at the Cape, for loooraoo years, in¬ 
clude the following : Greengrape (red and white), Stein or Vaalblaar Stein, 
Old Stein, White French (very much resembling Palomino from Jerez in 
Spain), Muscadel (white and red), Frontignac or rose coloured Muscat de Fron- 
tignan, Pontac and Hanepoot (red and white). Of these, white Greengrape 
somewhat resembles Semilion. White Hanepoot is the same as MuseST* 
d'Alexandrie, while the red Hanepoot is supposed to have originated from a 
vegetative sport of White Hanepoot at the Cape. 

The following varieties are of more recent introduction, but are also 
largely cultivated : Hermitage (sameasCinsaut), Kanaan, Sultanina, Raisin 
Blanc, Waltham Cross, Black Prince, Barbarossa, Cabernet Sauvignon, 
Riesling (which is found to be the same as old Stein), etc. The most recent 
introductions, which have not yet been largely cultivated, are: Gros Colman, 
Henab Tttrki, Ohanez (white Almeria grape), Flame-coloured Tokai, Bonnet 
de retord, Sauvignon blanc, Semilion, etc. A large number of new varieties 
have been introduced quite recently and are still in the experimental stage. 
So far most of them are very promising. The climate makes it possible to 
grow almost any kind of grape with success. At present our principal cep- 
ages for white wine are Greengrape, White French and Stein, for red wines 
-Hermitage (most common) and Cabernet Sauvignon, for sweet wine Mus- 
cadel. 

Our best and most largely cultivated table grapes are red and white 
Planepoot which predominate, Hermitage, Raisin Blanc, Waltham CroSvS, 
Gros Colman, Barbarossa, Black Prince, etc. Raisins are made from Hane¬ 
poot and Sultaninas. 

The high class table grapes that are exported with the greatest success 
to Covent Garden (Bondon) and other markets, are, in order of merit, Red 
and White Hanepoot (Red being the better of the two), Gros Colman, Bar¬ 
barossa, Raisin Blanc and Hermitage, Waltham Cross, Bonnet de retord. 
Flame-Coloured Tokai and Henab Turki are also excellent export grapes, 
but they are not yet actually exported to any great extent. Experiments 
are now being conducted with the varieties of tables grapes recently im¬ 
ported, The Ohanez or White Almeria grape grows and keeps very well, 
Trial shipments will be made in 1916 of this grape. It has not been found 
necessary to assist its pollination by passing over the flowering bunches with 
a soft woollen brush as must be done in the Province of Almeria in Spain. 
This variety will probably have a great future at the Cape. 

12. Methods op Wine-Making. — In the olden days when our 
modern machinery for wine-making was still unknown, the grapes 
were crushed in a tub by the human foot. This tub was fitted with 
a false bottom so as to allow the grape juice to run off into a lower 
tub. The crushed stalks and husks were then put into a kuip, (i, an 
open wooden tub about 6 ft. deep and holding on an average some 
6 leaguers or nearly 790 gallons) which was filled to within x6 inches 
from the top. Here a spontaneous open fermentation took place. Tn the 
, case of white wine the usual rule was to de-vat ( u deettver ”) as soon as 
the-fipating cake of husks started subsiding, The fermenting must was 
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then run into a stukvat (“foudre”) where the fermentation stopped, after 
some 3 to 4 days. This vat usually was lightly sulphured by burning one 
sulphur “ Meche ” in it prior to pumping in the fermenting must. Fre¬ 
quently a small sandbag was placed over the bunghole whilst the ferment¬ 
ation preceded. The 8th day after devatting the young wine was drawn 
oS from the thick lees and pumped into a well sulphured stukvat, about 
y 2 “ meche ” being burnt for every leaguer the vat held. One month 
later the wine was racked over into a thoroughly sulphured vat (about 1 
“ meche ” of sulphur for every leaguer the vat held) where it remained until 
the end of winter or until it was sold. The red wines were allowed to 
ferment longer (4 to 5 days) on the husks, but were otherwise made as indi¬ 
cated above. In fact very little red wine was made at the Cape until about 
half a century ago. It was only since the introduction of Hermitage and 
Cabernet Sauvignon and certain other varieties of black grapes that a con¬ 
siderable amount of red wine was made. The old wines mostly had a reddish 
or yellowish tint owing to Red Greengrape, Red Hanepoot and Red Musca- 
del. The lastnamed was the most highly coloured of all. Tight wines were 
then almost unknown. Most of the wines were fullbodied and heavy, 
and frequently sweetish. Such wines as the then famous Sweet Constantia 
were made from overripe grapes, which had partially turned to raisins on 
the vines, and consequently gave musts with over 30 per cent of sugar. 
The grapes were generally allowed to ripen well. It seems almost incredible 
that good wines could thus have been made in a hot climate where tempe¬ 
ratures often run to 100 to 104 degrees F. (37.8-40 degrees C.) in the shade 
during the pressing season when no refrigerators or potassium metabisulphite 
or liquid sulphur dioxide was available to control the high temperatures 
of fermentation, which further was a spontaneous one. I can only ascribe 
the success to the great cleanliness practised by the wine-farmers of those 
days (I speak of some 50 years ago and more) and to the fact that the 
grapes were allowed to ripen well under the burning South African sun. Far¬ 
mers of those days were very particular about keeping their fustage and 
cellar utensils perfectly dean, which is most important in a hot climate. 
I clo not think that they always kept their casks brim full, but this mattered 
less than it does now, as they always made wines of a heavy type which do 
not easily turn sour. Then came a period covering, roughly, the last thirty 
years, when lighter wines were being made, and when, it seems to me, wine- 
farmers no longer knew so much about wine making as their forefathers 
did, and certainly no longer took the same pains as the old people did, In 
this period also came the invasion of our vineyards by the phylloxera with 
the inevitable result that the young grafted vines bore heav> crops of grapes 
which could not possibly give the same high percentage of sugar as the old 
vines did. Further, Hermitage (same as Cinsaut) was largely planted and 
gave heavy crops of a rather light red wine. The result was, that the old 
type of heavy good wine almost disappeared. In its stead lighter wines 
were made, which very often were unsound and naturally destined for the 
still. Concurrently with these a much smaller amount of excellent sweet 
wines were made, mainly by adding spirits of wine to the fermenting must. 
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During the last ten years or so very great improvements have taken 
place in our wines. Individual farmers have taken the advice of the Govern¬ 
ment experts and built decent cellars, acquired the necessary machinery 
and generally conducted their fermentations on such lines as warranted 
success. 

The excellent light wines that are now made owe their existence mainly 
to the introduction of the must refrigerator and of potassium metabisulphite 
In other words, to be able to make excellent light wines we had to control 
and loimr the high temperatures of fermentation. Had we endeavoured to 
make our wines in the same way as the famous Hocks and Clarets are made 
in Europe, we might have obtained bad vinegar, but certainly no good light 
wine. Algeria has served ns as an excellent model to copy. Conjointly 
with the above, I feel sure that the use of pure levures will assist us in the 
manufacture not only of better but of sounder wines. In the Paarl and 
Stellenbosch districts the vintage falls between the ioth of February and 
the end of March, which very often is the hottest time of the year, so that 
temperatures of ioo° F (37-8° C.) in the shade are often experienced. It is 
obvious that under such circumstances the temperatures of fermentation, 
if unchecked, will rise very high. In one of my own experiments the tem¬ 
perature in a 2 leaguer cask (11 % hectos) went up to 41 0 C„ whilst a brisk 
fermentation was proceeding. The yeast at the Cape has become accus¬ 
tomed to high temperatures and to high doses of alcohol. At the present 
time the good light wines (white and red) are made either by relying mainly 
on metabisulphite or on refrigeration, or on both. 

In our hot climate and with our sweet grapes (usually 18 to 25 per cent 
of sugar and often higher) large doses of metabisulphite are required to 
prevent or retard the fermentation. Sometimes doses of 400 mg. sulphur 
dioxide per litre of must have failed to prevent fermentation for more than 
about a week. This dose certainly has not been a dose ” mortcllc ”, 
Usually about 10 to 20 grammes of metabisulphite are used per hec¬ 
tolitre of must (i. e. about 50-100 mgs sulphur-dioxide per litre must). 
The ideal thing for making light wines, however, is to inoculate the fresh 
must with good pure levures and to keep the temperature, during fer¬ 
mentation, below 86° F (30° C.), preferably about 77 0 F or 25° C. 

The ordinary wine-farmer still continues to allow the main fermentation 
to take place on the husks, but be has given up crushing his grapes with t he 
aid of the the human foot and does it all by a grape crusher or ” fouloir ”, 
In the case of white wines the must is removed from the husks and stalks 
as soon as the cake or ” Chapeau ” commences to sink which usually happens 
on the 3rd or 4th day after the grapes are crushed. Those farmers possess¬ 
ing wine-presses then press as much wine as possible out of the husks, usually 
keeping the press must separate from that drawn off previously. The fer¬ 
menting must is then pumped into a lightly sulphured stukvat where it 
either completes its fermentation or else becomes stuck, as the case maybe. 

The red wine is made in a similar fashion, only the must is left longer 
(5 or 6 days) in contact with the husks. 

The progressive farmers ancl co-operative wineries improve consider- 
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ably on the foregoing. Their delicate light white wines they make by sepa¬ 
rating the must from the husks and stalks immediately after crushing the 
grapes. The press must is often added to the rest with good results. Pure 
Cape levures selected and cultivated by the Government Viticulturist 
are used, or starters which are made in the usual way from picked, sound, 
ripe grapes. The fermentation takes place in open cement or wooden ves¬ 
sels, or in closed stukv ats. Some keep down the temperature of fermentation 
by cooling with cold water (this is the best method) while others often use 
metabisulphite from the start, thus delaying the commencement of 
the fermentation and often giving the hot must a chance of first cooling 
off somewhat. The bisulphite further has a selective effect on the micro¬ 
flora in the must, as it gives the wine levures an advantage over the other 
micro-organisms and thus causes a purer and cleaner fermentation. 

It further causes the fermentation to proceed more slowly than "would 
otherwise have been the case, and thus keeps down the maximum tempera¬ 
ture of fermentation very considerably. The amount used varies generally 
from two to four ounces of metabisulphite per leaguer (about 125 gals), 
which amounts to about 54 to 108. mgs. sulphur dioxide per litre of must. It 
is customary to give the lower dose at the start, and to repeat it if the tem¬ 
perature of fermentation goes up to 95 0 F. or 35 0 C. and higher. Certain 
delicate and very good light white wines are made by immediately separat¬ 
ing the fresh must from the husks and stalks, and at onc.e adding about V 2 lb 
of metabisulphite per leaguer of must or 2000 lbs weight of grapes — 
this amounts to about 216 mgs. S0 2 , per litre of must. This effectually 
prevents the fermentation for several days. As soon as the thick stuff has 
properly settled, the clear super-natant liquid is drawn off into an open 
or closed vat, inoculated with pure levures and aerated by pumping for an 
hour or so. After some days, or may be a week, the must commences to 
ferment. The wine easily gets dry and then becomes a nice wine if the grapes 
originally were suitable. (White French is the best grape for this kind 
of wine) and if the wine receives the proper cellar treatment, which consists 
of racking the young wine off its thick lees about two days after the main 
fermentation has stopped. The cask into which the wine is pumped is 
first lightly sulphured. Here a slight fermentation usually takes place and 
the wine then becomes cleat 

After about one month it is racked into a well sulphured cask, which is 
filled completely and is kept full by continually filling up with some suit¬ 
able wine specially kept for this purpose. At the end of winter, that is, 
about the end of August, the wine is again racked into a well sulphured 
cask, which is also kept full. 

After the first year the wine is again racked the following August. 
Certain of our light white wines must then be bottled, i,e. when 18 months 
old, as they would otherwise become too dark in colour, and would develop 
a sherry character. All 011 r white wines show this tendency. Some of these 
can, however, be matured in wood (usually in stukvats holding 40 hectolitres 
or about 880 gals,) for 2 \/ 2 years, when they are bottled. Prior to bottling 
these wines are geuernllv fined in the usual way. 
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It must be pointed out that, where accessary, lartaiie acid is added to 
the must before fermentation starts. White French, when pioperly tipe, 
usually has an acidity of 4.5 to 5°/ 00 as tartaric acid, Knough taitaiic uHd 
is added to bring the total acidity up to 6°/ 00 . Tannic acid is sometimes but 
not generally added. 

Full bodied white wines are usually made by letting the mushed gtapes 
ferment on their husks and stalks for 1 1 to 24 hours. This is ut >t real ty neces 
sary, but for the ordinary farmer it is bettcrtohavethisiuitialopeu ferment 
ation as he has then a better chance of fermenting out all the sugar in his 
sweet must than if he were to have a closed fermentation from the beginn¬ 
ing without using either pure levures or an ordinary starter. The acidity 
is usually not raised in the case of full bodied vines, as this is neither neces¬ 
sary nor desirable. The rest of the treatment is similar to the one described 
above. Red Wine is generally made by using a fouloir-egrappoir whereby 
the stalks are removed leaving the husks and must to ferment together. 

Sometimes pure levures or ordinary starters are used, but more often 
than not the fermentation is purely spontaneous. Tartaric acid andmeta- 
bisulphite are used as before. The cake of dops ( i . c. husks) is pressed under 
every 2 hours or so during the period of active fermentation. Where cool¬ 
ing is impossible this gives better results than permanent submersion of 
the cake, if high temperatures of fermentation are to be reckoned with. 
Where cooling is possible, the permanent submersion of the cake is prefer¬ 
able. After 3 to 4 days of active fermentation the young wine is drawn off 
and the dops are pressed. The press wine is usually added to the rest as 
it intensifies its colour, introduces more tannin, and generally tends to make 
the wine more full bodied. If the husks show signs of any bad fermentat ion, 
the press wine is naturally kept by itself. The cellar treatment is similar 
to what was given above. The red wines get bright much sooner than the 
white wines, but they take longer to develop. It usually takes them 
2to3 years to become sufficiently matured for bottling. 

The principal faults in the wine making of our ordinary wine~farmets 

are; 

{a) Too high a temperature of fermentation (over 35 degrees 0 . or 
95 degrees F.) which frequently results in a immtiilie fermentation and a 
bad wine. 

(6) Too long open fermentations which easily lead to an acetic fer¬ 
mentation and gives sour wines. 

(c) Carelessness in keeping casks full, which leads to the growth of 
flowers of wine and acetic bacteria, which ultimately finish up with a sour 
wine. 

. * 3 - Vmeur/ruRAi, products. - Our wines are all on the heavy side. 
This is borne out by the fact that wines for distillation are bought at a mi 
nimum strength of 20 per cent proof spirit, or 11.3 Vol. per cent alcohol. 
If they are under this strength less is paid. Very few wines ever fall below 
thfe strength. On the whole the alcoholic strength of unfortified Cape* 
from just over 11 till nearly 15 Vol. per cent of alcohol, most 
being near 13 Vol, per cent. Some of our best light white wines 
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come just under n Vol. per cent. It is, however, not uncommon to find 
wines of over 15 Vol. per cent of alcohol, At the Paarl Viticultural Station 
I myself made a natural wine which ultimately fermented dry and had a 
strength of 17 Vol. per cent of alcohol without any fortification whatsoever. 
I have heard of similar cases happening at the Cape. Hence the local 
practice in making sweet wines is to fortify up to 17 to 18 Vol. per cent of al¬ 
cohol. This clearly shows that our yeasts have got accustomed to high 
doses of alcohol. 

Our light types of white wine cannot easily be compared with European 
types although some of them remind one of a hock. The term « Draken- 
stein » is applied to white wines of medium strength, usually of 12 to 13 
Vo), per cent of alcohol. From 1 % to 2 y 2 years in wood and some 6 months 
in the bottle is all the maturing these white wines want. They are very 
apt to get dark in colour and become f< maderise ” if kept too long in wood. 
If kept for some years in a cask which is not kept full, our white wines have 
a marked tendency to assume a sherry character. The stronger white 
wines that are not distilled are usually worked up into sweetish or sweet 
wines, Cape sherries, etc. 

The red wines are mainly made from Hermitage (the bulk), Cabernet 
Sauvignon, Pontac and Red Muscadel. The first two are used for dry 
wines, whilst the two last-named are mostly used for sweet wines. 

In the Constantia district Hermitage (the same as Cinsaut) gives a 
very good red wine, whereas further inland the quality goes down. Our 
best red table wines of a Claret type are made in the Constantia district. 
These are mainly blends of Hermitage and Cabernet Sauvignon. Some¬ 
times smaller amounts of Shiraz, Verdot, Malbec, etc. are included in 
the blends. The heavier blends are sold as Cape Burgundies. In the 
past there used to be a good demand for Pontac (“Teinturier *'). Of late 
this demand has rapidly decreased. Pontac used to be made pure, either 
dry or sweet, or entered to a certain extent in making blends of dark wines 
for Cape Ports. 

The sweet dark wines are usually made from Red Muscadel in the Wor¬ 
cester, Robertson and Montagu districts. These are mostly made by add¬ 
ing so much spirits to the fresh must as to check the fermentation before 
it gets started. Some sweetish wines are also made by fortifying the 
wines to about 17 Vol. per cent alcohol when the fermenting must still 
has about 8 to 10 per cent of sugar. 

Some fairly good Cape Ports and Sherries are being made by the big 
wine firms. During the last couple of years the varieties most commonly 
grown in the Douro valley and round about Jerez de le Frontera have been 
imported to the Cape and experiments are now being conducted to see 
what kinds of Ports and Sherries can be made at the Cape ouiof the grapes 
used for this purpose in Portugal and Spain, So far the results are very 
promising, 

A large proportion of our wines is being distilled for making brandy 
or to get spirits for the purpose of fortification. The brandy is either 
“ Grape Brandy ”, which is distilled at about 20° Cartier or 52,4 Vol. per 



20 


A. I. FEROI/D 


cent of alcohol from grape husks and grape juice (fermented) or“ Wine- 
Brandy "or - Wine-Brandy ” (Cognac type). The “ Wine-Brandy " is a 
compound brandy. It is made either irotu spirits of wine up to cjl> \<»L 
percent alcohol or from a spirit of wine distilled al about do *o \oL pci 
cent alcohol, which is subsequently broken down with water to t lie enuMitnp- 
tion strenghof not less than 25 degrees under proof oj Vo!, pet icut. 
The broken down spirit is then flavoured, eolotiied and sweetened to 
a maximum of 1 per cent cane sugar. U is usually sold quite young. 
When made from pure and highly rectified spirits of wine it is clean in 
taste and will do no harm unless it be consumed hi such quantities as to 
cause harm on account of the excessive amount of alcohol consumed. The 
44 Wine- Brandy " (Cognac t3 r pe) is made by distilling wine at bo-bp percent 
by volume (the Wine, Spirits and Vinegar Act of 191 j ” lays down that it 
shall not be distilled at higher than 22 O. P. or (>9 Vol. pct cent alcohol) 
and maturing it in wood for some years. This brandy may he sweetened 
by adding pure cane sugar up to x per cent, and it may he coloured in the 
usual way by means of pure caramel, but in its case nopmmrhiv, is u//mv o/, 
It must therefore develop its flavour naturally whilst maturing in wood, 
Thus far some very good wine brandies of this type have been made by < are* 
fully distilling the " brouillis ” as is done in the Deux Charent os in Prance 
and then maturing in Limousin or other oak hogsheads. After two yews 
in wood the brandy has already matured sufficiently to be marketed if 
it is blended with a small proportion of a brandy one or two years older. 
Under our climatic conditions the brandy matures much faster than in 
France. Of course, if kept still further in wood the brandy will further ma¬ 
ture and gain very much in quality. This brandy when sufficient ly matured 
forms an excellent substitute for French Cognac. The two are of course 
not identical, neither is there any necessity for this in order that Gripe Co¬ 
gnac may claim its place under the sun, Experiments are now unde r way 
to find out whether still better Cape Cognacs or wine brandies of Cognac 
type can be made by using the same grapes as in the Deux dummies, na¬ 
mely Folic Blanche and Colombard and in addition also Jimitu;ott and 
Saint Eniilioii. Hitherto this brandy was distilled from such local vari¬ 
eties as Greeugrapc, White French, etc. 

To the best of my knowledge the Union of Smith Africa is at the pre¬ 
sent time the only country in Ihcwmld, where the making of “Dop Brandy M 
or " Eau-de-vie de marc *’ is forbidden by law. Our Wine, Spirits and Vi¬ 
negar Ac l of 1913 has put dop out of existence altogether. Hence Cape 
spirits of wine must be distilled from wine onh and will no doubt Mill 
make* a name for itself in the world's markets. 

Amongst, our vitieultural products I must, still mention tabic grapes 
and raisins. 

Our production of table orafes is at present increasing fast. This is 
dtps to the very remunerative prices that are obtained in London and else- 
for really first class grapes. This export trade is still in its infancy, 
but growing by leaps and bounds. The difficulties of packing and 

;Copl chambers are rapidly disappearing. Our great- 
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est trouble at present is the scarcity of labour for properly thinning and 
trimming the bunches, when the berries are still small. Without proper 
thinning the best prices cannot be otained. The varieties mostly exported 
are (in order of decreasing excellence) : Red Hanepoot, White Hanepoot 
(Muscat d'Alexandria), Gros Column (Dodrelabi), Rarbarossa, Waltham 
Cross, Hermitage, Raisin Blanc and several other varieties. These grapes 
are exported from near the end of January till early in April. They are 
mostly packed in io lb. boxes, which fetch from 4 to 15 shillings in London. 
Since these grapes arrive in Europe when fruit is very scarce and there are 
no other grapes worth talking about in the market, it is to be expected 
that they will always fetch good prices. 1 feel sure that this export trade is 
going to grow very much in future. Once a remunerative price is guaranteed, 
millions and millions of vines could be added to those now growing as 
there are large tracts of suitable land available for this purpose, and the 
climate is most excellent for the production of high class table grapes. 

The Ohanez or White Almerxa grape, which is now sent in such large 
quantities to London and the continent of Europe from the Province of Al- 
meria in Spain, has a great future at the Cape. It grows very well and 
gives satisfactory crops where it has been pruned and trellised according 
to the Almeria system. Once its value is fully realised, it will be grown 
very largely indeed. As it is late—it ripens here between the end of March 
and the beginning of May, and at the same time hardy, so that it can stand 
some rough handling and can be shipped to Europe as cargo in the hold 
of the ship and does not need to be put in cold store, it can be shipped in 
bulk and sold with a good profit at much lower prices than the delicate, 
high class table grapes. 

With regard to Raisins , I may state that we produce stalk and loose 
raisins made from Hanepoot or Muscat d'Alexandrie and Sultanas made 
from Sultanina blanche. In both cases the fresh grapes are steeped into a 
suitable caustic lye, which is kept boiling. The ganna-ash, which is obtain¬ 
ed by burning the ganna-bush that grows in the little Karroo (Robert¬ 
son, Montagu, etc), gives a splendid lye, and is consequently largely used. 
In addition to it, caustic soda and caustic potash are used to quite a consi¬ 
derable extent. Borne farmers steep the grapes into fresh water after hav¬ 
ing immersed them in the hot lye. They (Sultanas only) are then usually 
put into a sulphur-house, where they are exposed to the fumes of burning 
sulphur for some 10 minutes or so, and are then dried by the sun. This 
treatment bleaches the grapes and results in a lightly coloured raisin of 
good keeping qualities. The Sultanas are practically all dried on wooden 
trays, but the Hanepoot raisins are only partly died on these trays, whilst 
as much if not more is allowed to dry on ground which has previously 
been hardened and given a smooth surface. 

The raisins are of quite good quality, although they are not yet equal 
to the best Malaga stalk raisins. The Sultanas are of excellent quality 
and have completely ousted the imported article out of the South Afri¬ 
can Markets. 

14. The labour question. — Contrary to what most outsiders may 
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think, the labour question is a serious one to the wine-farmer. The labour¬ 
ers consist mainly of Cape coloured people, who represent a mixture 
of the original Bushmen and Hottentots together with imported negroes, 
mainly from Mozambique, and some Malays from the East. Some of them 
also contain a little European blood. They are usually fairly intelligent, 
andmany of themare splendid workers, getting through more work than the 
average white labourer in most European countries, but the majority of 
them are only fair, whilst a considerable number are poor. White labottrcis 
are usually working foremen and overseers on the farms. There arc* at 
present not many ordinary white labourers. 

During the last ten years or so there has been a marked tendency 
amongst the coloured labourers to migrate to the towns. The reason pro¬ 
bably is that in the towns they do odd jobs during a number of days in the 
week at rather higher wages than in the country, and can then afford to 
be idle for several days in the week whilst they are within easy reach of the 
canteens to satisfy their craving for alcoholic drink. Others go there to 
work in jam, boot and other factories, or to learn some trade such as the 
carpenter's or builder’s trades, etc. The result is that hands on farms 
have become scarce and higher wages have to be paid. The working liours 
on almost all farms are from sunrise to sunset with a break of half an hour 
for breakfast about 8 a. m., and another of an hour for luncheon at 12.30 
p. m. 

During the long summer days a short rest of about a quarter of a n hour 
is usually granted at about 10.30 a. m. and another at about 4 p. m.» when 
each labourer usually gets some wine (about % of a bottle) or in the after¬ 
noon a cup of coffee for those who do not drink wine. This is done in par¬ 
ticular when heavy work is going on. 

The usual practice is to give each family of labourers a two-roomed 
cottage with a piece of ground for a vegetable garden varying in size from an 
teighth to a quarter of an acre. Each family usually keeps a couple of pigs 
and about half a dozen fowls. No rent is charged for the cottage, but the 
labourer and his family must work for the owner whenever their services 
are required, and they must usually give one month’s notice before they 
leave. As a rule all the males above the age of 8 years work on the farm 
for the greater part of the year. They can only go and work on other farms 
after they obtain permission for this from the owner of the farm. 

The wages vary a good deal, but generally an adult labourer is paid 
about 2/6 a day (in exceptional cases 2/9 or even 3/-) if nothing else is 
given. Most fanners give their men some wine, 4 to 6 times during the day, 
the total amount being usually 1 to 1 % bottles per day, although in rate 
cases as much as 2 bottles of wine are given for the day,which is certainly 
too much. Where wine is thus given 2/ to 2/3 is paid as the daily wage. 
Considerable numbers of fanners still continue the old system of feeding 
their labourers 3 times a day and giving them 1 to 1 i/ a bottles of wine, toge¬ 
ther with £ x per month or x/~ per day in money. Daily paid boys are onl> 
paid for the days when they actually work. The practice of feeding the 
boys and paying then less in money is by far the best, as the farmer is thereby 
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placed in a position to feed his labourers properly and keep them in 
a good physical state, whilst they get less money to waste in drink or spend 
in other ways in the towns, 

As the farmer produces all the vegetables on the farm and usually 
grows part or all the meat he requires, he has only to buy the wheat, some 
fish and possibly some meat, so that he gets his labour decidedly cheaper 
than when it has all to be paid for in money. Had it not been for the tre¬ 
mendous reduction in the amount of manual labour through the introduc¬ 
tion of machinery, both in the establishment and the cultivation of the vine¬ 
yards and in the cellar work, the scarcity of labour would have been 
felt far more then is the case at present. 

15. Government aid for promoting the industry. — Years ago 
the Government bought the estate known as “ Groot Constantia ” for a 
Government Wine Farm. A competent person with a special knowledge 
of Viticulture, and Wine-making was always kept in charge of the farm, 
amongst other things to conduct experiments in viticulture and wine¬ 
making. The farm itself was originally laid out by the famous Dutch 
Governor Simon van der Stel, during his reign at the Cape (1679-1699), 
and is a lovely estate on the south-eastern slopes of Table Mountain. The 
homestead and old cellar are two of the best examples of the so-called old 
Dutch style of architecture at the Cape. 

Some work was done here in American stocks, of which a fairly large 
number is still being sold yearly to the public. Further, a small collection 
of grapes was established. About ten years ago new and spacious cellars and a 
fermenting house were built on modern lines and the necessary machinery was 
installed. Very excellent dry red and white wines are produced on the estate. 
The famous “ Sweet Constantia ” that used to be produced on this estate 
many years ago and sold so well in England and on the Continent, is now 
unfortunately no longer made, although a nice sweet muscadel wine is 
still made that somewhat resembles the sweet Muscat de Frontignan. 

In March 19x0 the Cape Government bought a small property in the 
town of Paarl for a Viticultural Experiment Station. This property lies 
high up on the slopes of the Paarl Mountain. The soil is decomposed granite 
and is splendid for vines. The place was then laid out for an experiment 
station by the author of this article in his capacity as Goverment Viti¬ 
culturist. At the present time it contains an Ampelographic collection com¬ 
prising upwards of 200 varieties of wine and table grapes, most of which 
have been trellised and are in full bearing. These include the local varieties 
and most of the best varieties cultivated in the European and North Afri¬ 
can wine countries. There are, further, several varieties of “ self bearers ” 
(Producteurs directs) which are being tested. Suitable plantations of the 
varieties of Port vines (12 varieties) and of Sherry vines (4 varieties) have 
been established, and experiments are being conducted to make Port Wine 
and Sherry from these grapes. The results are thus far very encouraging. 
Different varieties of wine and table grapes have been trellised on high 
pergolas (as seen by the author at San Michele in the Tyrol), to determine 
the quality of wine and table grapes that can be obtained under Such circun- 
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stance. It may be pointed out that our grapes easily become sunburnt and 
form too much sugar for light wines when they are grown too close to the 
ground as in the case of the untrellised bush vines. Hence this experiment 
may have far reaching effects. A11 experimental plantation oi Olumcz (t hi* 
White Almeria grajie) trellised overhead, as is done in tlu* Bioviiue ul 
Alnxeria in Spain, is now in bearing. The vines grow very vigorously and 
are so far bearing very well for their age. The grapes ripened veiy laic 
last year (15th to 30th April) and were of good quality. 

The viticultural experiments include manurial trials and methods oi 
combating vine disease. 

Further experiments are being conducted in different methods of wine¬ 
making. The wines are studied while maturing and some of them aie 
ultimately bottled. Experiments in the making of a Cape Cognac Brand) 
are also conducted. Some good results have already been recorded. An 
outstanding feature is the great rapidity with which the brandy matures. 

From this Experiment Station cuttings of the different varieties of 
wine and table grapes are sold to the Public, after they have been 
thoroughly tested. There is a manager permanently in charge of the 
various operations at the Experiment Station, who takes his instructions 
from the Governement Viticulturist. 

At the Elsenburg School of Agriculture in the Stellenbosch district 
an Oenological Institute is just being completed by the Government to serve 
as a centre of Oenological research. The present Government Viticultu¬ 
rist is also the Director of this Institute, and he has an assistant to help with 
the research work. 

This Institute contains the necessary chemical, physiological, ami bac¬ 
teriological laboratories, yeast room, sterilizing room, incubating, dark 
and sterile rooms, museum, library, office and storerooms and a lecture 
room for popular courses. These lastnamed courses will he held each 
year in viticulture and wine-making for farmers and others itilresled. 

A number of field and cellar experiments is conducted, by the lecturer 
in Viticulture and Wine-making at the Elsenburg School oi Agriculture. 
Among these is a large experiment with 24 different varieties of American 
stocks in a stiff clay soil, where their suitability as graft bearers in this 
soil for 98 different varieties of grapes will be tested. 

The Government Viticulturist further conducts experiments with 
about a dozen of the best American stocks on 20 different farms throughout 
the wine districts, to find the most suitable stocks for each district. lie 
further writes articles to the Union Agricultural Journal and, other papers, 
prepares bulletins and delivers lectures to farmers on Viticulture and Wine¬ 
making, replies to enquiries sent in by farmers on viticultural and oeno¬ 
logical matters, sends out to all wine-farmers, gratis, on application, cul¬ 
tures of pure Cape wine levures selected and cultivated by himself, and 
visits farmers from time to time for the purpose of giving advice on the spot* 

Apart from the above mentioned instructional and research work for 
which the Government makes provision, the Gape Government in T907 
started 9 Cooperative Wineries in the different wine districts, One of these 
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never worked and had to be abandoned after it was completed. The remain¬ 
ing 8 are still working today. The Governent advanced all the capital 
for these wineries, which amounted to about £100 000. The wineries 
had to pay 6 % 011 the loan, of which 4 % was to be for interest and 2 % 
for amortisation. As money was advanced so readily and on such liberal 
terms, the capital mistake of sinking too much capital into buildings and 
equipment was made. Another mistake was that seven farmers were con¬ 
sidered enough to form a co-operative winery. The result was that several 
wineries for a number of years made only 500 to 800 leaguers of wine, 
which meant that the costs that had to be deducted per leaguer of wine 
made were too high. Some wineries tried to sell their wine by retail as the 
big wine merchants at first fought shy of these wineries. After a struggle 
of a year or so they all had to revert to the wholesale trade by selling 
their wine to the big wine merchants. 

Today the 8 co-operative wineries make together about 8000 leaguers 
of wine, or about 15 % of our total wine crop. The wines range from excel¬ 
lent light, dry, white wines and some red wines, to heavy full bodied wines. 
On the whole they produce sound and quite good wines. Sometimes some 
bad wines were made where no competent wine-maker was engaged. This is 
still the weak spot in some of the wineries. Directors are very slow to re¬ 
alize that such a winery requires a properly trained man to make and look 
after the wines while they mature. Where this is done good results are ob¬ 
tained. Where an ordinary wine farmer is put in charge the wines are, 
as a rule, nothing special, and only about the same as made by the ordina¬ 
ry farmer on his farm. 

The net result of the establishment of these wineries has thus far been, 
that a larger quantity of sound wines is made, that one excellent light 
white wine of a hock type (the ff Witzenberg ** made by the Drostdy Co¬ 
operative Winery near Tulbagh) is put on the market, and finally that 
outside farmers improved their cellars, machinery and vats as a result of 
what they saw in these wineries. 

Thus far the spirit of co-operation has, however, not yet taken hold suffi¬ 
ciently of our wine fanners to make the creation of new cooperative wine¬ 
ries appear likely in the near future. Once all these wineries have compe¬ 
tent wine-makers in charge and turn out such good wines as will command 
decidedly better prices than are obtained by the other farmers outside 
of the wineries, there will be every chance of the movement spreading. 
Unfortunately this is not yet the case at the present time. I may add that 
most of these wineries would have gone insolvent if the Union Government 
had not reduced their liabilities some years ago by amounts varying from 
about 45 to 65 % of the original Government advances. Now they can all 
be considered as sound. Finally it may be stated that the Government has 
Adulteration Acts about Spirits, Wine and Vinegar from time 
to time, which are quite as strict as similar laws of leading European 
wine countries. 

16, Statistics. —■ The following statistics are taken from the official 
Census taken on 7th May 1911, in the Union of South Africa. 
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Table I. — Number of Vines in the Union of South Africa, 


Variety 

Union 

of 

Smith Africa 

Cape 

X J rovi«ce 

Tianavaal 

Orange 

Fi cc State 

Natal 

Greengrape. 

19 49 ° 458 

19 478 X42 

8935 

3 222 

159 

Hanepoot.. 

13 883 XI4 

13312838 

295 173 

273 392 

x 7x1 

Hermitage 1 . 

7 965 729 

7 937 955 

14 937 

12 124 

713 

Stein. 

6 056 506 

6 053 985 

1 307 

x 004 

2X0 

White French. 

5 591 697 

5 557 402 

10757 

23 507 

3* 

Muscadel. 

2 858 629 

2 726 519 

107 950 

24 0 X 2 

148 

Other varieties. 

12 908 34I 

12 306 123 

464516 

110 952 

26 750 

Totals . . . 

68 754 474 

67 372 964 

903 575 

4482x3 

29 722 

Percentage distribution amongst 
4 Provinces .. 

100% 

98% 

I - 3 I % 

i ' 

0-65% 

0.04% 



From this table it will be clear that the viticultural industry is almost 
exclusively limited to the Cape Province. In this province again 91,55 % 
of its vines, or 89,47 % of those in the whole Union, are in the 10 South- 
Western districts mentioned near the beginning of this article tinder «Dis~ 


Table II. — Number of Vines in the to 


Vaiiety 

Paarl 

Worcester 

Stellenbosch 

Malnu'stmrv 

C ape 

Greengrape. 

9 857196 

2 5^3 7^0 

x 864 825 

2 414 599 

87 

Ranepoot . 

994 068 

5 444 872 

2883x1 

X75 Hit 

968 OB 

Hermitage. 

2 576 884 

< 98 700 

3 1825x2 

m *75 

601 $8* 

Stein .. 

274 *5° 

6 000 

421x332 

7-1 °74: 

559 57 

White Erench. 

1135 777 

9x9 800 

10 903 

66 300 

255 78 < 

Muscadel. 

354 7 00 

200 900 

27 175 

68 600 

X03 581 

Other varieties. 

2912 653 

x 807 606 

i 014 fc>3 

x 249 348 

1 513 72 

Totals . . 

18 X05 428 

xx 641378 

xo 599 86 x 

4 243 897 

4 226 0G< 

Percentage of Cape Province 

.-\j. ,v, 

26.87 

17-38 

15*73 

6.3a 

6»27 
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tribution of Vineyards ». The following statistical table shows their relative 
importance: 

The last column in the above table shows the relative importance of 
the various varieties of grapes grown in the Union of South Africa. It 
clearly brings out the large preponderance of Greengrape (28,35 %) 
over all other varieties. Its grapes are turned into wine and brandy. The 
next striking feature is the very large percentage of Hanepoot (20.19 %) 
grown. Its grapes are consumed and exported as table grapes, or turned 
into raisins, or wine or brandy. This is probably the only country in the 
world where Hanepoot forms such a large percentage of the total vines 
grown. 

The census report unforunately does not give the area under vines. 
As the number of vines per morgen varies from 8 000 to 3 000, it is somewhat 
difficult to determine the area under vines. Still it is pretty safe to assume 
on an average 5 000 vines per morgen. At this rate there will be about 13 750 
morgen or 28 306 acres under vines in the Union of South Africa, of which 
12 303 morgen or 25 322 acres are in the 10 South-Western districts of the 
Cape Province where the industry is mainly centred. It must be pointed 
out that since the 1911 census, and particularly since the great slump in 
ostrich feathers, large numbers of vines have been planted in those 
districts (Robertson, Montagu, Ladysmith, Oudtsboorn, etc.) where 
ostrich farming w-as in the past the agricultural industry. The 1916 
census will, therefore, show large increases in the above figures. 

The sizes of our wine farms vary a good deal. In most cases the wine 
farmer is also a fruit farmer, and in many cases he is also a grain grower, 


South Western Districts 0# the Cape Province . 


Robertson 

Tulbagh 

& Ceres 

Piquetberg 

Montagu 

Caledon 

Total 

for 

10 districts 

Total 

for XJnion 

Percentage 

of 

total Vines 
in Union 

X 08 IOO 

I 322 562 

214 400 

95 300 

423 349 

19 087906 

19 490 458 

% 

28.35 

X 301380 

482 3°4 

544 320 

395 970 

177 392 

10 771 $02 

X3 883 1x4 

20.19 

48 200 

28 x 690 

60 OOO 

24550 

197 600 

7 865 797 

7 9^5 729 

XX.58 

I IOO 

285 150 

430 800 

— 

155 300 

5 998 080 

6 056 506 

8,8x 

I 442 X70 

104 850 

x6o 426 

492 550 

60 912 

4 649 477 

5 591 697 

8.13 

70I 4OO 

104 630 

22 450 

714 300 

23 200 

2 320 935 

2858629 

4.15 

482554 

459 on 

92 X 796 

130 310 

328 752 

10 820 354 

12 908 341 

18.79 

4 084 9O4 

3 040 197 

2 354 X82 

x 852 980 

I 3^6 505 

615x4 351 

68 754 474 

100.00 

6.06 

4.66 

3.50 

2.75 

2,03 
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so that there are few wine farms where vines, and vines only, are cultivated. 
In those cases where viticulture is the chief branch of farming, the farms are 
from 10-200 morgen or 20.5 to 410 acres in extent, and the average will 
be about 50 morgen or 102.5 acres. The numbers of vines grown vary 
from about 10 000 to 300 000, and the average number will be about 30 000. 
In most cases only a small portion of the farm is planted with vines. For 
this the best and most suitable land is selected, 

Tet us now consider the statistical figures about the Products oj the 
Vine in the Union of South Africa. The following table has been compiled 
from data given in the 1911 census report. The grape crop is given as so 
many baskets of grapes, which can be taken to weigh on an average about 
50 lbs, or 22.7 kilos. 


Tabue III. — Grape Crop 1911. 


Province 

Total Crop 

Made into 

1 Wine 

Made into 

Brandy 

Made into 

Raisins 

Remainder 

Cape. 

5 695 97° 

3 560 368 

492 032 

340370 

r 303 200 

Transvaal.. 

26773 

5524 

3 924 

512 

it) Si3 

Orange Free State . . 

27 833 

518 

9 

597 

26 709 

Natal. 

3 106 

863 

— 

S 

2235 

Total for Union of S. A. 

5 753 682 

3 567 273 

495 965 

341 487 

1348 957 


Tabue IV. — Production of Grapes in the ten South-Western Districts oj 

the Cape Province. 


District 

Total 

Crop 

Made 

into Wine 

Mmle 

into Brandy 

Made 

into Rairtins 

Rcumiudcr 

Paarl. 

1473318 

I 003 426 

10362 

*4 973 

444 557 

Worcester. .......... 

I 154 823 

572 356 

75 272 

208 605 

298 590 

Stellenbosch. 

931575 

840 744 

525 

343 

89 o <»3 

Robertson. 

426 654 

241 237 

139 251 

17 146 

29 020 

Montagu. 

283 368 

237 023 

30 404 

7875 

8066 

Malmesbury. 

273 823 

223 786 

580 

7<>3 

48694 

Cape. 

242 152 

128 678 

37B0 

774 

108 920 

Tulbagh-Ceres. 

174 090 

133 067 

14 843 

3 733 

22 447 

Caledon. 

no 841 

93165 

3 559 

3 391 

10 726 

Piquetberg.. 

57 707 

38 429 

5 221 

*335 

12822 

- Total for these 10 districts * , 

5 128 351 

3 5 n 9 ii 

283 797 

258 838 

1073 805 
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Table III shows that 99.00 % of the total grape crop of the Union 
is produced iu the Cape Province, whilst, as has previously been shown, 
98.00 % of the vines are iu this province. 

Again taking the 10 South-Western districts previously mentioned, 
we find the figures given in Table IV as their production of grapes (in 
bushel baskets). 

Thus the total grape crop of these 10 South-Western districts is 
90.03 % of that of the Cape Province and 89.13% of that of the Union 
of South Africa. The three leading wine districts, Paarl, Worcester and 
Stellenbosch, together produce more than 60 % of the total grape crop of 
the Union. 

Table V gives the statistical figures about* the wine, brandy, vine¬ 
gar and raisins made in the various parts of the Union. 

In the above table the brandy, wine and vinegar are given in gallons 
and the raisins in pounds. The total wine crop amounts to 7 501 013 gallons 
of this 72.9 % is white wine and 27.1 % is red wine. Only in case 
of 2 districts is more red wine made than white, namely in the Cape dis¬ 
trict, where our best light dry red wines (Claret and Burgundy types) are 
made, and in the Montagu district, where some of our best sweet and dry 
Muscadel wines are made. The vinegar made in 1911 in very much less than 
what is at present produced. In case of the Worcester district no vine¬ 
gar is shown in the 1911 census, whereas a most modern and large vinegar 
factory now exists in the town of Worcester, where excellent vinegar is 
being produced in large quantities. The raisin industry is mainly centred 
in the Worcester district, particularly in Goudini, where 66.8 % or two- 
thirds of the total raisin crop of the Union of South Africa is produced. 
The Sultana raisins are mainly produced in the Worcester and Robertson 
districts, which together produce 95.5 % of the crop of the whole Union. 
The currants are in reality a small berried kind of red Muscadel. The 
true Black Currant of Greece is not yet grown in this country. 

It is finally interesting to note that the 10 South-Western districts 
produce 99.0 %, and Cape Province produces 99.8 % of the total wine crop 
of the Union. 



SECOND PART. 

ABSTRACTS 


AGRICULTURAL INTELLIGENCE 


GENERAL INFORMATION. 

i - Compensation Claims under the Agricultural Holdings (Scotland) Act 1908. — 

Boat'd of Agriculture for Scotland , Leaflet , No. 30, pp. 1-8. Edinburgh 1915. 

This Act confers on agricultural tenants a right to compensation for 
specified improvements made by them on their holdings and also, in 
certain circumstances,compensation for “ unreasonable disturbance” and 
for damage by game. 

These improvements are divided into the following three classes; 
Class I. — Improvements for which Consent of Landlord is required . 

1. Erection, alteration, or enlargement of buildings. 

2. Formation of silos. 

3. Laying down of permanent pasture. 

4. Making and planting of osier beds. 

5. Making of water meadows or works of irrigation. 

6. Making of gardens. 

7. Making or improvement of roads or bridges. 

8. Making or improvement of watercourses, ponds, wells, or reservoirs 
or of works for the application of water power or for supply of water for 
agricultural or domestic purposes. 

9. Making or removal of permanent fences. 

10. Planting of hops. 

11. Planting of orchards or fruit bushes. 

12. Protecting young fruit trees, 

13. Reclaiming of waste land. 

14. Warping or weiring of land. 
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15. Embankments and sluices against floods. 

16. Erection of wirework in hop gardens. 

Ceass II. Improvements in respect of which Notice to Landlord is required. 

17. Drainage, 

Ci/ASS III. •— Improvements in respect of which Consent of or Notice 
to Landlord is not required , 

18. Chalking of land. 

19. Clay-burning. 

20. Claying of land or spreading blacs upon land. 

21. Diming of land 

22. Marling of land. 

23. Application to land of purchased artificial or other purchased 
manure. 

24. Consumption on the holding by cattle, sheep or pigs, or by horses 
other than those regularly employed on the holding, of corn, cake, or other 
feeding stuff not produced on the holding. 

25. Consumption on the holding by cattle, sheep or pigs, or by horses 
other than those regularly employed on the holding, of corn proved by sa¬ 
tisfactory evidence to have been produced and consumed on the holding, 

26. Baying down temporary pasture with clover, grass, lucerne, sain¬ 
foin, or other seeds, sown more than two years prior to the termination 
of the tenancy. 

27. Repairs to buildings, being buildings necessary for the proper cul¬ 
tivation or working of the holding, other than repairs which the tenant 
is himself under an obligation to execute: provided that the tenant, before 
beginning to execute any such repairs, shall give to the landlord notice 
in writing of his intention, together with particulars of such repairs, and 
shall not execute the repairs unless the landlord fails to execute them 
within a reasonable time after receiving such notice. 

As regards all the classes, the compensation for such improvements 
is their value to an incoming tenant. 

The Act provides that any contract or agreement made by a tenant 
of a holding, by virtue of which he is deprived of his right to claim com¬ 
pensation in respect of any of the improvements referred to, shall be void 
so far as it deprives him of that right. 

No claim can be enforced unless it is made before the termination of 
the tenancy. # 

The Act does not prescribe any particular form in which a claim may 
be made. 

If it be found that a settlement cannot be reached the parties should 
themselves endeavour to agree on the appointment of a single Arbiter. 

If they fail to agree either party may apply to the Board of Agricttl- 
ture for Scotland to make such an appointment. 

Except in the last year of tenancy a tenant has now entire freedom, 
in spite of the custom of the country, or the provisions of his lease, to practise 
any system of cropping of the arable land (not including land which by 
; the tenant is bound to keep in grass throughout be tenancy) and 
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to dispose of the produce of his holding. If, however, this right be exer¬ 
cised the tenant must make suitable and adeguate provision to protect 
the holding from injury or deterioration, and, if he sells or removes the pro¬ 
duce in contravention of custom, lease, or agreement, he must, as soon 
as practicable, return to the holding the full equivalent manurial value 
thereof. 

In so far as he only makes good such injury or deterioration by means 
of any of the improvements of the third class he is not entitled to compen¬ 
sation therefore. On the other hand, if he fails to make good such injury or 
deterioration the landlord may claim damages and require the same to be 
dealt with by arbitration. 

2 - Development of Agricultural and Forest Resources of Liberia.— manghamr.c.f 

(Consul-General at Monrovia). — The Board of Trade Journal, Vol. XCI, N° 990, p. 499 

London, Nov. 18,1915. 

The most important items in the export trade of Liberia are palm oil, 
palm kernels, piassava (the fibre obtained from the fronds of the Rafthia 
vinifera Beauv.) rubber, ginger, ivory and kola-nuts. 

The amount of rubber shipped from Liberian ports during 1913, ac¬ 
cording to the Customs statistics, was greater than that exported in the pre¬ 
ceding year by 18 000 lbs. The circumstance which chiefly operates to 
bring the bulk of this valuable product to the United Kingdom is the fact 
that the supervision of the rubber royalties throughout Liberia is vested in 
an important British association (1) which possesses, in addition to certain 
rights of a concessionary character, a large plantation of Hevea (Para) rub¬ 
ber situated a few miles from Monrovia. This plantation has an area of 
about 1100 acres actually planted, and contains some 135 000 trees, of 
which by far the greater number are already yielding rubber. By the cut¬ 
ting season of 1916 the entire plantation will have reached maturity. 

Enquiries are again being made for that once valuable dye known as 
camwood (the product of the Bafthia nitida Lodd.), the price of which, 
owing doubtless to the shortage of dyes consequent upon the war, has 
advanced from £10 per ton in 190© to between £20 and £25 per ton. 
Camwood is largely produced in the forests of Liberia, and no difficulty 
should be experienced in obtaining it in considerable quantities. 

The prices commanded in home markets by Liberian cocoa, namely, 
£3 to £3 5s. per cwt., are not so high as those realised by the more 
carefully prepared products of some of the neighbouring West African 
coast lands. It has beeen stated that the increase in the cultivation of this 
plant has largely coincided with the fall in the value of coffee. 

No attempt has yet been made to cultivate, for the exportation of co¬ 
pra, the luxuriant coconut palm, found at all points of the Liberian coast, 
where it grows neglected and disregarded, eclipsed no doubt by the im¬ 
portance of the palm-oil palm. 
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(1) The Liberian Rubber Corporation. 
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3 - Agricultural Development in the Homan Campagna: State ol the Work on 
June 30,1915. — Ministero di Atpicoltum, huiustna e Commemo, Diremmc Generate 
dcW Agticollura, Servizi Spcciali : Rclaziane prescnlata alia President* della Camera dci 
Depulati dal Ministm di A ^ri collar a, Ind u stria c Cmnmercio (Cavasgla), ta pp., figs. 63, 
Plates 9. Rome, 1915, 

An account ol the work carried out by the Ministry of Agriculture and 
by the Commission in Charge during the period of 4 years ending June 30, 
1914 and conforming to the law of July 18, 19x0, No. 491, the provisions 
of which may be summarised as follows: 

1) Extension of the provisions of the special text of the law of No¬ 
vember 10, 1905 No. 647, beyond the zone of 1903. 

2) Necessity of encouraging the formation and development of cen¬ 
tres of agricultural colonisation, to assist in the re-settlement of the territory 
coming under the law. 

3) Formation of a Colonisation Bank independent of State aid. 

4) Development of Stock breeding and of the systematic cultivation 
of grass land. 

5) Means of modifying certain clauses of the old law, for the better 
application of the reduction of registration and mortgage taxes, extension 
of the terms fixed for the execution of work in connection with irrigation, 
water supply, etc. benefiting under the State grant of 30 per cent, and the 
facilitation of work of linking up the projected roads with the nearest rail¬ 
ways stations and tramways. 

Between 1907 and 1914 mortgages to the value of £448 328 were con¬ 
tracted, of which £ 292 204 has been administered. The rural towns or cen¬ 
tres of colonisation included in the concessions mortgaged during the 
period 1912-14 were three in number; two others are in c curse of negotiation. 
A special Colonisation Bank was etablished in order to encourage and assist 
the various works and schemes, especially those relating to agricultural 
instruction, the control of malaria and the reduction of the number of 
illiterates. This Bank since its foundation in iqro until June 30,1914 
received over £ 82 800 and payed out nearly £ 66 400. 

The " Istituto Zootecnico Lazialc ” is engaged in the improvement of 
forage crops, live stock and dairying in the Roman Province. 

With this object the following programme is being carried out: 

a) , Breeding of selected animals beloging to the best Italian and Foreign races ol cattle, 
sheep and pigs, most suitable to the conditions. The acclimatisation and distribution of ani¬ 
mals also forms part of the work, 

b) Experiments cm methods of reproduction, rearing, feeding, fattening and the care 
of live stock. 

c) Provision of farmers and breeders with breeding stock for the improvement of their 
stocks. 

d) Encouragement of the development of the chee.se industry especially that part con¬ 
cerned with milk, by means of research, experiments and lectures, 

,, e) Instruction in and the diffusion of scientific methods of cultivation, harvesting and 
, , preparation of forage, the use of machines and modern apparatus for these purposes, 

of the hygienic and sanitary conditions of livestock in the Province, re- 
1 diseases and the best means of prevention and treatment, 
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4') Instruction in the best and most rational methods of breeding and improvement 
of live stock, by means of example, lectures, publications, advice and explanations; short prac¬ 
tical courses in zoolechny, cheesemaking, aviculture, rabbit breeding and care of grass land. 

h) Maintenance of model poultry farm with selected breeders; distribution of improved 
breeds for breeding and of fertile eggs for incubation. 

i) Provision of a stud farm for public use subject to special regulations. 

The Institute is also occupied, so far as its means allow with horse 
breeding. 

The premiums and subsidies distributed according to the provisions 
of the law have in view the provision of drinking and irrigation water; 
the immigration of families, formation of rural centres; the control of 
malaria ; the reduction of the number of illiterates; the appointment of 
a travelling agricultural lecturer for the Roman Campagna; the encour¬ 
agement of the cultivation of cereals, of horticulture, arboriculture and motor 
ploughing. The work of reorganising Societies responsible for hydraulic 
works, especially those in connetion with sanitation and drainage was 
aided by the grant of 30 per cent, of the expenses by the Government. 

Means of transport were improved by the construction of the net¬ 
work of roads provided by Art. 35 of the law of 1905, with certain modifi¬ 
cations. 

The exemption from rates and taxes has also favoured the carrying 
out of improvements. The Commune of Rome has also collaborated in an 
active manner in the agricultural development of the Campagna. 

The present state of the improvements may be summarised as follows: 


Slate of Work on the Farms. Number Acreage 

Improvements completed, or nearly so. 118 52 865 

» advanced. 40 31297 

» began. 35 15 59* 

» not yet beguti. 26 8 433 


209 108186 


It was only necessary in a few cases to sanction expropriation, and the 
act was never carried out. 

To the old Roman Campagna (the so-called “ Agio Romano ”) 
which comprised 108186 acres, the extensions provided by the new law 
including 64195 acres and the suburbs of Rome comprising 10290 acres, 
have to be added* thus forming a total of 182 671 acres under the law for 
the Improvement of the Roman Campagna. 

An appendix is added containing notices on some farms in the recent 
extensions of the Campagna. 

4 - Investigations in Egypt on BUharzia haematobia, a Parasite of Man, in 

The Journal of Tropical Medicine and Hygiene, Vol, XVIII, No. 20, pp. 232-234. London,. 

October 15 , t9*5* 

Hitherto our ideas as to the method of infection by BUharzia haematohia 
(an internal parasite of man) have been based on the work of Tooss. His 
conclusions that the parasite is communicable directly from man to man by 
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water only, was a refutation of the earlier bdicf that the billiarzia wonn,like 
other trematodes, required to undergo a metamorphosis in a molluscan 
intermediary before it was capable of infecting another person. The in¬ 
vestigations of Colonel R. T. Ekipkr, who was entrusted in 1915 with the 
study of bilh.irzia disease in Egypt, have now proved this former theory 
to be the correct one. 

Although IvOOSS was obliged to conclude that none of the Egyptian 
mollusca exhibited the slightest attraction for the freshly hatched free- 
swimming embryos ( miraddict) of bilharzia, Leipek found that a definite 
attraction was exhibited by the following: Plmorbis boissyi, Bullinns sp, (?) 
Pyrgophysct forskali, and Linmaea tnmeahih. The spread of the para¬ 
site being therefore limited by the natural geographical distribution of 
the intermediate host, it follows that the conclusions regarding this dis¬ 
ease based on the hooss hypothesis have been directly contradicted by 
the results of the present enquiry. Some of the more important of these 
are as follows: 

(x) Transient collections of water are quite safe after recent conta¬ 
mination. 

(2) All permanent collections of water, such as the Kile, canals, 
marshes and lakes, are potentially dangerous, depending upon the presence 
of the essential inteimediary host. 

(3) The removal of infected persons from a given area would have 
no effect, at least for some months, in reducing the liability to infection, as 
the intermediate hosts discharge infective agents for a prolonged period. 

(4) Infected persons cannot reinfect themselves or spread the disease 
directly to others. They could only convey the disease to those parts of 
the world where a local mollusc could efficiently act as carrier. 

(5) Infection in towns is acquired from unfiltcred wafer. 

(6) Fyradication can be effected without the cooperation of infected 
individuals by destroying the molluscnn intermediaries. 

The report of the investigations is published in the Journal of the 
Royal Army Medical Corps for July, 19x5, and is to be continued. 


CROPS AM) OUr/nVATlOK. 

5 - Frost Protection for Fruit and Vegetables in the United Stales, - - r. nvmmwr*, 

W. J. (Piotessor of Meteorological Physics Weather Bureau),: Pros! Protect ion. - * U. 5 , 
Department of Agriculture, Weather Bureau, Monthly Weather Review, Vol. 4?, No, to, 
Oct. 1914), pp. 562-509, 1 fig., Washington, Feb. 6, 19x5. - 2. Campkntkk, FORD A. 
(Local forecaster); Utilization of frost warnings in the citrus region near Los-Angeles 
Cal. — Ibid., pp 569-571, 23 ligs. — 3 Smith, J. Warren (Professor of Metemology, 
Weather Bureau, Columbus, Ohio): Fiost warnings and orchard heating in Ohio. — Ibid, 
PP. 573 ' 583 , 15 fig*, 9 tables. - 4 Marvin, Charles IK (Chief of Weather Bureau): 
Air drainage explained. — Ibid., pp. 583*585. — 5 von Hermann, Citarlks IK (Section 
Director): Protection against frost in Georgia. - Ibid, pp. 585 58b. — (>. XmiiSSKN, 
Alfred H. (Section Director): Protection from host in Utah. - Ibid, pp, 586*587, — 
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7, Voorhees, J. F. (Local Forecaster): Notes on frost protection in the vicinity of Knox¬ 
ville, Teim, — Ibid., p. 587. — 8. Beals, Edward A. (District Forecaster): Frost fore¬ 
casts and protection in Oregon, Washington, and Idaho. — Ibid., p. 587. — 9. Mit¬ 
chell, Alexander J. (Section Director): Frost and frost protection in Florida. — Ibid., 
pp. 588-589, -—10. Briggs, Robert R. (Section Director): Frost protection in Arizona. — 
Ibid,, pp. 589-590. — 11. Sprague, Malcolm (Observer and Acting Section Director): 
Frosts and frost piotcction in Texas. — Ibid., p. 590. — 12. Cline, Joseph L. (Local 
Forecaster): Frost protection by irrigation in southern Texas. — Ibid., pp. 591-592. 

J. Crops liable to damage . — The two main types of injury to horti¬ 
cultural crops by low temperatures are both exemplified in the United 
States : thus in the regions in which the average climatic conditions allow 
of the successful growing of citrus fruits, olives and winter vegetables, the 
occasional extension of cold spells in winter may result in serious damage 
to all the green parts, as well as to the fruit of citrus trees, and even in death 
of the trees ; in the regions of cultivation of fruits resistant to cold during 
their resting period, the damage is due to the occurrence of frosts in spring 
after the buds have opened and is generally confined to destruction of the 
flowers and consequent loss of the season’s crop. 

In Florida it is noted that citrus fruits can withstand a temperature 
of 25 0 F, (—~1°C.) for one or two nights, but a continuation of such tem¬ 
peratures causes damage; on the other hand some vegetables (tomato, 
beans, potatoes) are damaged by temperatures even slightly above 
- freezing-point. In Ohio the following data are given as to temperatures 
dangerous for fruit buds: 

Peach : buds showing pink, 20° F. (—6.6° C.) ; ilowers newly opened, 26° F. (—3.3 0 C.); pe¬ 
tals beginning to fall, 28° F. (—2.2° C.,) ; calyx-tubes falling, 32 0 F. (0® C.). 

Apple : petals showing, 22 0 F. (—5.5 0 C.); in full Bower, 29° F. (—i.6°C.); young fruit be¬ 
ginning to swell, 32 0 F. (o° C.). 

Peat : flowers opening, 28° F. (—2.2 0 C.); in full flower, 29 0 F. (—1.6° C.); fruit setting, 
30 0 F. (~~ 1.1 0 C.). 

Cherries in full flower have resisted 28° F. (—2. 2 0 C.) 

Dormant peach buds have been found dead after the temperature had 
reached a minimum of —17° F. (—27 0 C.) in Ohio, while in Georgia many 
trees have been killed with temperatures below 0 ° F. (—18 0 C.). 

II. Meteorological conditions leading to frost damage . — Two distinct 
types of cold weather may be recognized: 1) frost due to radiation with 
still air and clear sky— characterised by lower temperature and more 
severe damage on low ground or depressions than on neighbouring slopes 
and at moderate elevations ; 2) low temperature due to a current of cold 
air («norther ») — characterised by more or less regular decrease of temp¬ 
erature with increasing elevation, and often by very low humidity. 

Both types cause damage in the citrus districts, while the late spring 
frosts injuring fruit blossoms, and early autumn frosts damaging vegetables 
are almost always of the first type, 

Dr, Marvin (Chief of the Weather Bureau) offers a modification of 
the generally accepted explanation of the phenomenon of vertical inversion 
of temperature, with the coldest air in the valley bottom and a “ thermal 
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belt ” at a certain height on the hillsides* At the end ol a fine afternoon, 
when the convection currents due to the sun’s heating have ceased, the 
whole mass of free air is relatively warm and almost in the adiabatic state 
(regular decrease of temperature with increasing elevation) ; during the 
night this free air will cool only by the slow process of gaseous radiation. 
But radiation from the soil and the vegetal covering is much more rapid, 
so that the air in contact with the bottom and sides of the valley is rapidly 
cooled ; the air at the bottom of the valley remains practically where it is 
getting colder and colder ; but up the slopes as soon as cooling causes slight 
increases in density, a convective exchange takes place between this 
cooled air and the warmer free air further out, the cooled air moving slowly 
outwards and slightly downwards while fresh warm air moves m above it 
to take its place; small circulations of this nature are taking place at aU 
levels. Thus the warm free air facing the slopes acts as a great reservoir 
of heat, retarding the fall of temperature which would otherwise result 
from the loss of heat by nocturnal radiation under clear skies. The circul¬ 
ation described also gradually adds to the lake-like mass of cold nir fill¬ 
ing the bottom of the valley. Higher up the .slopes, where the temperature 
of the free air in the afternoon is lower, a level is reached at which this 
free air does not contain sufficient heat to prevent the cooling by radiation 
proceeding to a point below the requirements of particular crops, 

III. Prediction of frost cmd frost warnings. ~~ The prediction of cold 
spells, involving the study of the weather conditions over considerable 
areas, is naturally the work of the Weather Bureau. In fruit-growing dis¬ 
tricts, special arrangements are made to furnish warnings of frost as 
expeditiously as possible to the growers. Tor the citrus-growing district 
of California such warnings (varying from " light frost in exposed places ” 
to “ killing frost: growers should fire early”) are mailed from the Tos An¬ 
geles office on postcards at 9.30 a. m. to about a thousand addresses ; 

- the mid-day editions of the evening papers also print the forecast, while a 
telephone company distributes it free of charge to all the central offices in 
southern California. Special warnings are also sent if the morning forecast 
is too late for the mails or if the conditions change before evening. Tims 
on January 12, 1913, a high-pressure system spread unexpectedly from the 
east: warnings were sent out that evening, and on the following morning 
temperatures from freezing down to 26° F. (---3.3° 0 .) were reported in various 
places in the citrus zone. Further, the cooperative associations of orange 
and lemon growers arrange with the local telephone companies for warn¬ 
ings to be distributed to the individual growers even during the night. 
For instance the Ontario (Cal.) Frost Protection Teague secures notification 
of lemon growers when the temperature falls to 35° 1<\ (+t. 0° C.), and orange 
grow r erswhen it reaches 29°F. (—1.6° C.) before midnight 01*32° P, (Q°C.) at 
midnight; if there is much humidity this is also stated, as moist air re¬ 
duces the danger. 

Growers unable to receive the warnings are recommended to study the 
' general weather forecasts and learn what types of pressure distribution lead 
in. their locality. At the same time there are a number of in* 
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dications for predicting frost either in conjunction with warnings or not. 
The most important of these are : 

i) Evening temperature of 40° F. (4.4 0 0 .) or lower. 

2} Clear sky. 

3) Wind none or very light. 

4) Movement of air, if any, from nortli-west. 

5) Dewpoint below 32° F. (o° C.). 

If the moisture of the atmosphere is sufficient to raise tlie dewpoint above 32 0 F. further 
lowering of the temperature will be hindered by the formation of a fog blanket and by the heat 
of condensation. The dewpoint is most readily determined by the sling psychromeUr : this 
consists of two thermometers fastened on a common frame which is connected by means of 
a short flexible, cord, link or chain to a handle by which the whole may be whirled; the bulb 
of one of the thermometers is covered with muslin; when an observation is to be made the 
muslin cover is saturated with clean wg,ter and the apparatus is whirled till the wet-bulb ther¬ 
mometer reaches a constant minimum (usually 2 or 3 minutes are sufficient); the difference is 
read off and the dewpoint determined from specially prepared tables. 

With regard to the dewpoint, it must be remembered that changes in 
air currents may modify it during the night; this is particularly the case in 
districts adjacent to mountains or to arid belts, such as the citrus district 
of California. Observations in the hardy-fruit districts of Ohio, referring 
to spring frost, show that the dewpoint observation requires correction for 
different localities, and that when humidity is great the minimum tem¬ 
perature reached will be lower than the evening dewpoint, while with low 
humidity the minimum will be higher than the dewpoint. 

Prof. J. Warren Smith describes a method of predicting the minimum 
temperature in dear and calm weather from, observation of the time of 
the average median temperature ; it seems that the difference between the 
maximum of the day and the temperature at the average time of the median 
is very nearly equal to the difference between the latter and the minimum of 
the following morning. The time of the median for any given locality and 
date seems to be fairly regular : thus at Columbus, Ohio, the average times 
for May in 1912,1913 and 1914 were respectively 8.52, 9.12 and 9.15 p. m. 
In changeable weather it is useless to try to predict the minimum in this 
way. 

In any case one or more alarm thermometers should be placed in the 
orchard, set at any desired temperature, so as to give warning in time to 
make the final preparations for protecting crops. 

IV. Methods of protection against frost «— The methods for preventing 
damage by frost are as follows : 

x) Selection of location little liable to frost. 

2) Dday of flowering (hardy fruit-trees). 

3) Spraying with water. 

4) Irrigation. 

5) Smudge burning. 

6) Dry heating. 

7) Temporary roofing or covering. 

1. — Iyocation in the thermal belt is desirable; a north exposure is 
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often good in that it ensures slow thawing and also late flowering. In this 
connection may be mentioned the planting of a dose hedge (< e . of Ema- 
lyptus) on the upper side of an orchard on low ground with a view to deflect** 
ing currents of cold air. 

2. *— Attempts to delay flowering of fruit-trees have been made by 
piling ice or snow round the base of the trunk; but it appears that the 
possible slight dday obtained is not sufficient to justify the expense in¬ 
curred. In the same way spraying with whitewash seems not worth carry¬ 
ing out for this purpose alone. 

3. — Spraying with water^may be undertaken in tlie evening to in¬ 
crease the humidity of the air and thus raise the dewpoint: further experi¬ 
mentation of this method is desirable. It may also be practised in the 
morning following a sharp frost to decrease the rapidity of thawing, and 
seems then to be beneficial in reducing damage for both trees and vegetables. 

4. — Flooding of the ditches in cranberry bogs has long been prac¬ 
tised as a means of warding off a threatened frost; the heat supply of the 
water prevents the temperature of the surrounding surface air from de¬ 
creasing nearly so lapidly as it otherwise would. For orchards, there are 
obvious disadvantages, as that a soil wetted by irrigation would be more 
subject to subsequent frosts than if left dry. Flooding is also used with 
success in Texas and Florida to prevent damage to cabbages and oilier 
vegetables during spells of sharp frost: in this way cabbages have been 
able to withstand temperatures as low as 17 0 F. (— 8.3° C.), when those in 
unprotected fields were almost completely destroyed. The fields should 
not be flooded until the near approach of dangerous temperatures and 
should be drained as soon as the air temperature rises above freezing point. 

5. — The presence of a pall or canopy of smoke over an orchard 
has a considerable effect in checking radiation; the smoke is produced by 
burning straw, sticks or other rubbish, preferably with the addition of 
coal-tar. In Georgia the method was formerly practised for protecting peach 
orchards ; twenty to twenty-five fires are necessary per acre. 

6. — Dry heating by fires of wood or coal or by heaters burning 
oil is now part of the regular practice in many citrus and hardy-fruit 
districts. 

In both California and Ohio oil heaters are now the rule. In the citrus 
district of Dos Angeles one 7-gallon pot is put to each tree, with a double row 
round the exposed side of the grove; the down-draft pots chiefly used 
will last 6 to 10 years. The equipment costs over $ 180 per acre, with $ 33 
per annum for maintenance and deterioration. With these heaters the 
temperature has been maintained at 12 0 F. (6,7° C, ) above that of the 
unheated air. 

For fruit-trees in Ohio it is recommended that 80 to 120 heaters be 
used per acre; the oil should be of medium weight, as light oil bums too 
rapidly and with heavy oil a large amount of soot is deposited on the trees. 
One man should be able to light the pots on 5 acres in about 2 hours. Reckon¬ 
ing that 100 one-gallon pots per acre burn for 12 hours during the season, 
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300 or 400 gallons of oil will be required. The initial cost here is reckoned 
at about $ 50 per acre, with $ 3 to $ 5 for every night that heating is done. 

A disadvantage of oil heaters is that the oil dropped in the orchard is 
decidedly injurious to the trees. They are also liable to be put out by fall- 
ing snow. 

The best coal burners hold 25 to 30 lbs. of coal and will burn for 4 to 6 
hours ; with 36 fires to the acre, the temperature of an orchard has been 
maintained at 9 0 F. (5 0 C.) above that of the surrounding air; with special 
kindlers lighting is as rapid as with oil heaters, but refilling takes twice as 
long. In some cases coal fires are arranged on the open ground. 

Wood fires require more attention than either oil or coal pots, and must 
be lighted some time before they are required. 

Prof. Humphreys makes the following calculation of the heat re¬ 
quired for maintaining the temperature of an orchard. 

Eet the sky be clear, the dewpoint below o° C., the surface of the ground horizontal and 
at o° C., and a wind enter at one side at 1 metre per second. 

Radiation from vegetation and from the ground may be taken at V 10 calory per sq. cm. 
per minute; supposing each tree to occupy 100 sq. m., then it will require 6 000 000 calories 
per hour; now one gram of petroleum produces about 8 500 calories, so each tree would require 
the combustion of about 860 cc. per hour to prevent cooling by radiation. 

Suppose the air entering the orchard to require heating by s° C. to a height of 12 m; to 
warm 1 cu. an. of air i° C. requires 3to calories, so the amount of heat required per lineal 
meter of the side at which the air is entering will be 2 X 12 X 3 10 “ 744 o calories per second; 
this means the consumption of 3.7 litres of oil per hour. 

If these figures are referred to an orchard of 100 hectares (side 1 km.,) we get an hourly 


consumption of oil as follows : 

littes 

To counteract radiation. 8 600 

To warm the entering air. 3 700 


Total ... 12 300 


7. .— Covering by screems of cloth or laths is generally only applic¬ 
able to vegetables, owing to the expense of the frame work for orchards 
(estimated at $ 200 per acre in a 5-acre lemon orchard in California) ; it 
is, however, worth while for nurseries of citrus trees. Such methods have 
the advantage of providing more protection from drying winds than fires. 

V. —- Protection in the different States. — In Ohio, Oregon , Washington , 
and Idaho, protection is chiefly required for hardy fruit; oil pots are most 
generally used. In Tennessee a few orchardists have tried protection and 
have found soft coal the cheapest heating material. 

In Utah some growers use oil or coal pots for protecting fruit blossoms 
but protection is more often applied for the tomato crop in the autumn: 
in this case smudging is found efficacious, as such early autumn frosts 
generally occur in still weather. The crop of alfalfa seed is also liable to " 
suffer; as the seed ripens very irregularly the growers prefer to cut as late 
as possible so as to get a full yield, but if frost is expected the crop is mown 
and at once stacked. 
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In Georgia the peach crop is the most important one requiring protec¬ 
tion, the number of peach trees in the State in 1910 being over 10 million. 
The use of smudge fires was quite general by 1898, but a severe freeze in 
February 1899 (with temperatures below o° F., <— 18 0 C.) killed many trees 
and discouraged the growers ; since that date there hove been only five 
seasons in which peaches have given a full crop without protection. v Slraw- 
berries, tobacco, etc., are often covered with straw, cloth or other material 
when warnings of frost are received. 

In California protection is a regular feature for many citrus orchards ; 
in Florida for both citrus fruits and vegetables. In Arizona the area under 
citrus fruits and olives is extending, but not yet large ; both fire pots and 
spraying are used for protecting the older groves, while nursery stock and 
young trees are protected by shelters. 

In Texas winter vegetables and sugarcane are liable to damage; here 
the cold spells usually begin with a strong wind, during which heating is 
of little use without windbreaks ; but the sharpest frost occurs in the second 
and third nights when the wind has dropped, and then smudge pots or 
heaters are effective. Flooding is practised in the irrigated districts. 

6 - Agricultural Meteorology in the United States. — The Sticniiiic Ammom, voi. 

CXIII, No. 12, p. 245. New York, September 18, 1915. 

The U. S. Weather Bureau is now preparing a series of new rainfall 
charts of the United States for the forthcoming agricultural atlas of that 
country which is to be issued by the U. S. Department of Agriculture. 

These charts will present detailed data of the rainfall over the western 
states where water supply is of such great importance, but where owing to 
the scarcity of meteorological stations it was impossible to draw isohyetal 
lines .with reasonable accuracy. The new charts will show the average 
precipitation in all parts of the country during the 20-year period 1895*19x4, 
all short records being reduced to this period by the usual method 
of comparison with data from long-record stations. Other charts in this 
atlas will present data concerning the frequency of droughts, the length of 
the frostless season etc. 

7 - The Composition of Rain Water at Montevideo, 1909 to 1912. — Schhokdrr, j. in 

Revista tie la Asociacidn Rural del Uruguay, Year XIV, No. 7, pp. 381-301. Montevideo, 

July 1915. 

The analyses of the rain water at Montevideo (Agronomic Institute, 
Sayago) during the period 1909-1912 support the following conclusions: 

1) An annual rainfall of 1504 mm. (1912) contributed to the experi¬ 
mental field at Sayaog 6.8645 lbs of combined nitrogen per acre, of which 
3.2752 was in the form of ammonia and 3.5873 lbs in the form of nitroso- 
nitric compounds ; during a period of two years the quantity of ammo- 
niacal nitrogen brought down was 6.052 lbs and the nitroso-nitric nitrogen 
6.078 lbs making a total of 12.130 lbs or an average of 6.065 lbs per acre 
per annum. These figures do not exceed by much those of temperate and 
sub-tropical zones, 

" 2) The amount of sodium chloride carried by the rainfall is 734 lbs 
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per acre per annum; the percentage of chlorine in rain appears to depend 
on the direction of the winds during the rainfall. 

3) The quantity of organic matter in rain water determined in terms 
of the amount of oxygen required to oxidise it, averages 750 mg. of oxygen 
per 1000 litres. 

4) The total residue on evaporation averages 303 lbs per acre per 
annum, of which 108 lbs disappeared on calcination leaving 195 lbs of non 
volatile matter. 

Thjese figures relate to the above mentioned locality and the writer 
hopes that similar studies will be extended to all part of South America. 

8 - Effect of Temperature on Movement of Water Vapour and Capillary Moisture S0IL PH ysics 
in Soils. — Bouyoxjcos, G. J. (Research Soil Physicist, Michigan Agricultural F.xperi* chemistry \ 
ment Station) in Journal of Agricultural Research , Vol. V, Part 4, pp. 141-173. Washington, and f 

October 25,1915. MicnomoLod 

The diurnal change of temperature gradient of the soil gives rise to a 
change in surface tension and viscosity of the soil moisture, and since 
capillary action is dependent upon surface tension and facility of movement 
upon viscosity there should occur an upward and downward movement of 
soil moisture corresponding to the diurnal changes in temperature gradient. 

Thus, during the day when the temperature of the soil is highest at the 
surface and diminishes with depth the surface tension and viscosity of soil 
moisture will be lowest at the surface and will increase with depth, con¬ 
sequently the movement of moisture should be downward. During the 
night conditions are reversed and hence the water translocation should be 
upward. 

The object of these investigations was to determine the validity of these 
deductions. The method of procedure consisted in placing soils of differ¬ 
ent but uniform moisture content in brass tubes 8 inches long and 1 % 
inches in diameter closing both ends with solid rubber stoppers and keep¬ 
ing one half of the soil column at a high temperature and the other half at 
a low temperature for a certain length of time, then determining the per¬ 
centage of moisture of the two columns, any difference in water content 
being attributed to thermal translocation, The movement of moisture 
from warm to cold soil was studied with the column in a horizontal and also 
in a vertical position. 

It' was found that when the same percentages of moisture were em¬ 
ployed practically the same results were obtained whether the tubes were 
placed horizontally or vertically. When one half of the soil column is 
maintained at a temperature of 20° or 40° C. and the other half at c° for 
eight hours the percentage of water moved from the warm to the cold soil 
increased with increase in water content in all the different types of soil 
up to a certain point after which it decreased with further increase in the 
water content of the soil. The moisture content at which the maximum 
thermal translocation of water occurred is different for different soils but 
the percentage of water transferred is the same for all classes of soil for any 
one of the temperature amplitudes. The percentage of moisture at which 
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the maximum thermal translocation occurs is known as the “thermal 
critical moisture content. ” 

These results being contrary to expectation, it is therefore concluded 
that the capillary movement of water in moist soils is not controlled entirely 
by the curvature of the capillary films as is generally believed, but also by 
the unsatisfied attractive forces of the soil for water. 

The possibility of thermal movement of soil moisture occurring by eva¬ 
poration and condensation was then investigated. The formation of dew is 
attributed to the rising of vapour or moist air from the warmer soil below 
to the colder soil above where it is condensed. To test this possibility the 
tubes were filled w ith soil so as to leave a column of air in the middle portion. 
One half contained moist soil at temperatures of 20° and 40° and the other 
half dry soil at a temperature of cA The percentage of moisture distilled 
over from the moist w'arm soil to the cold dry soil in 8 hours was insigni¬ 
ficant for both amplitudes of temperature and was about the same for all 
moisture contents. 

It is therefore concluded that the amount of water lost from the soil 
in the form of vapour is very small, that there is no rising of vapour during 
the night from the wanner soil below to the cold soil above and that the 
water of the dew is not derived from the soil vapour, as is commonly 
believed. 

A dry layer of soil is often used as a mulch to reduce the evaporation 
of water from the subsoil. This action is attributed to the break in the 
capillary connections between the surface layer and moist soil below. vSince 
the adhesive and absorptive forces of a solid substance decrease with rise 
of temperature the question arises as to whether the dry mulch with a high 
temperature would absorb moisture from a moist soil at a low temperature 
even when the capillary connections were ideal. To investigate this point- 
brass tubes were filled with soil, one half with dry and the other half with 
moist soil with a circular piece of cheese cloth between to facilitate their 
separation. When the moist column was kept at temperatures of 20 0 
and 4<)°C and the dry column at o° for 8 hours the amount of moisture 
moved from the moist warm soil to the dry cold soil increased with tem¬ 
perature and moisture content. But when the moist soil was kept at o° 
and the dry soil at 20° and 40° little if any movement of water occurred. 
It is therefore concluded that temperature has a very marked influence on 
the conservation of moisture by mulches. A high temperature 1 no motes the 
formation of a mulch and tends to conserve the soil moisture in the deeper 
layers. 

9 - Soil Temperatures as Influenced by Cultural Methods. — osxamj*, Joseph (Re¬ 
search Assistant in Pomology, Purdue University Agricultural I experiment Station) in 

Journal of Agricultural Research, V ol. V,No. 4, pp. 173*179, fig. x-.|. Washington, D C\, 

October 55, 1915. 

The following data have been obtained during a period of two years 
on three plots in a young apple orchard, as follows: x) tillage with cover 
crop; 2) straw mulch, and 3) grass land. 
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The temperatures were recorded automatically by means of soil 
thermographs, The thermometer bulbs were planted 5 or 6 feet north east 
of each tree and at a depth of 9 inches. On the straw-mulch plot the bulb 
was placed 12 inches below the surface of the mulch. The plots are situated 
on a glaciated, rough, river bluff, upland soil in Southern Indiana, consist¬ 
ing of a clay silt. 

Plot A received clean cultivation with a rye cover crop sown in 
late summer and turned under in the spring to a depth of 7 inches. The 
land was cultivated 7 times each season. 

Plot B was in grass which was cut and allowed to lie where it fell 
and a mulch of wheat straw was applied at the rate of 1 bale (93 lbs) 
per tree. 

Plot C was in grass which was cut and allowed to lie where it fell as 
in plot B. It may be considered as timothy meadow land. 

Plot A maintained the highest maximum temperature during the 
spring and summer and until quite cold weather in the fall, when plot B 
registered the highest maximum temperature. This lasted a month or 
more during the coldest weather but in late winter plot A warmed up ra¬ 
pidly, followed by plot C. 

The greatest variation between plots occurred during the summer 
mouths. In the spring and autumn there is a transition period in which 
the temperatures differences are less. The maximum temperatures recorded 
are Plot A, 80.5 F. Plot B. 71 0 F and Plot C. 78.5 (July). During the winter 
the temperatures are quite constant from day to day with little variation 
between the plots. In the spring the diurnal range is considerable in the 
plot under tillage with cover crop and the grass land, but varies little under 
the straw mulch which shows a gradually warming up. During the summer 
season, fluctuations become quite pronounced under tillage and grass, but 
the straw mulch still maintains its uniformity. The daily maximum and 
minimum temperatures occur about 10 p. m. and 10 a. m. respectively. 

In conclusion it may be said that a system of clean cultivation with a 
winter cover crop is characterised by extreme diurnal and annual fluctua¬ 
tions in soil temperature, that a straw mulch equalised these fluctuations 
to a marked extent, as does also a grass crop, though in a less degree. 

10 - Effect of Fertilizers on the Physical Properties of Hawaiian Soils.— mc. George, 

W. Hawaii Agricultural Experiment Station , Hull. No. 38, pp. 31, figs, 3. Washington, 1915. 

This bulletin contains data obtained from an extensive study of the 
physical properties of Hawaiian soils and the effect of fertilizers upon these 
properties. It is evident that agents which influence the mechanical 
condition are many and complex. It has also been clearly demonstrated 
that the addition of salts or fertilising materials affects the structure of 
the soil. Tt is impossible to predict in all cases the degree to which any one 
or all physical properties will be influenced by the addition of a fertilizer, 
since this depends primarily upon the mechanical composition of the soil, 
the nature of the organic matter, and probably upon certain factors which 
are at present unknown. However, within certain limits, the effect of 
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adding a larger application of a salt only magnifies that of a smaller appli¬ 
cation. This suggests that the measurement of the physical effects may 
be just as accurately, and possibly more accurately, determined than the 
chemical effect. The measurement of a normal application of fertilizers 
through a chemical analysis of the soil is praci ically impossible. 

Capillarity is diminished in clay soils by the addition of salts but in¬ 
creased in sandy soils. Also this property is more active in silts than in 
sandy or cla> soils, being slowest in the latter. The percolation of water is 
most rapid in sandy soils and slowest in types the particles of which are most 
likely to swell. Fertilisers considerably increase the resistance to percola 
tion. The theory that soils of greater capillary activity offer the least 
resistance to percolation does not apply to Hawaiian soils. 

Salts increase or diminish the size of the soil aggregates. This is 
of no small importance in the use of fertilisers. The cohesion of the soil 
particles in most instances is increased by the addition of salts. This 
is also true of the apparent specific gravity. However, there are too many 
exceptions to make any definite statement. 

The hygroscopic moisture is increased by the addition of salts, with 
but very few exceptions. The vapour pressure is lowered in most instances, 
but can not be explained from a consideration of the surface tension of 
the added salts. 

ii - The Humification of Plant Constituents. — Trousor, A. (from the Agtomnuie Labo¬ 
ratory of the University of Petrograd) in Selskoie Khosimslvo i Lu'sovmhtvo (Agriculture 
and Sylviculture), Vol. CCXLVIII, pp. 409-43;. Petrogiad, July n/15. 

After reviewing his own work on the causes of the formation of Immus 
from the constituents of plant organisms (1) the writer describes his experi¬ 
ments on the factors upon which humification depends. 

From the results of these experiments the following conclusions are 
drawn: 

1) Humification of vegetable products is effected not only by purely 
chemical means (oxidation and action of alkalis) but also biologically 
(bacteria and fungi). The humification of lignin is effected by oxidation, 
and the action of alkali and fungi. Protein substances are humified under 
the action of bacteria, whilst tannins and chlorophyll are humified by oxi¬ 
dation and alkalis. 

2) The conditions favourable to humification are good aeration and 
a suitable temperature. The latter exerts considerable influence; the decom¬ 
position of proteins and starch at a relatively low temperature (8 0 -k,° C.; 
does not result in the formation of humus, whilst at high temperatures 
(s37°“3S°) humus is readily formed. Further the quantity of lignin trans¬ 
formed into humus is greater at high temperatures than at low ones, 

3) The rapidity of humification of the various constituents of plants 
'Varies. Lignin, tannins and chlorophyll humify rapidly whilst proteins 
humify slowly and starch still slower. 


(1) See B. Apth 1915 No. 37; and Nov. x 123. 


</&.). 
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The writer has also studied the actual humification of plant constituents 
in the soil. 

Immediately after the vegetable matter reaches the soil humification 
begins before decomposition sets in, with the constituents washed out by 
the rain into the soil. 

The soluble matter of the undecomposed woody tissue, removed by the 
rain, takes a very active part in the formation of humus. These soluble 
humic substances are formed by the decomposition of proteids (albumen 
but not proteins), tannins and chlorophyll, whilst humic substances are only 
formed from lignin by decomposition in the presence of albumen. 

Thus, since the water soluble substances become fixed in the soil, the 
formation of humus in the soil involves the lignin, protein substances and 
other constituents classed by the writer as “ sources of humus 

8r - The Punjab Triple Canal System. — Benton, Sir JOHN, in Engineering, Vol. C, 

No. 2603, p. 515. Eoftdon, November 19,1915. 

The Punjab or “ Land of the five waters ” in the North-West of India 
is traversed by the Suttlej, Besa, Ravi, Chenab and Jhelum rivers which 
rise in the Himalayas and flow into the Indus. The tracts between these 
rivers are known as the “ Doabs ” or “ two waters 

The Punjab soil is rich alluvium and the configuration of the ground is 
admirably adapted for irrigation. A certain number of irrigation canals 
have already been constructed and in thirty years the irrigated area increas¬ 
ed from 2 % to 7 y 2 million acres, while the returns on the capital expended 
rose from nothing to over 15 per cent. 

The position was that in the east of Central Punjab, in the Lower Bari 
Doab there was a tract of i % million acres of excellent arid waste land, 
which owing to previous utilisations had no near water supply available, 
while on the western side there was a large unutilised perennial supply in 
the Jhelum River. The utilisation of the plethora of water on the west 
for the irrigation of the plethora of land in the east involved carrying the 
surplus across two great and widely separated rivers, namely the Chenab 
and Ravi, and also across numerous formidable hill torrents. 

The final scheme consisted in the construction of three large, separate, 
and interconnected canals for the irrigation of the Upper Jech, Upper 
Rechna and Lower Bari Doabs. 

The aggregate areas are as follows: 



Acres 

Acres 

Gross commanded area. 

Proposed irrigation in karif (April to . 


3 997 434 

September) crops. 

937928 


Proposed irrigation in rabi (October to 

937927 


Match) crops. 

1 875 855 


In calculating the required water supply, the absorption and evapo- 
rationin the canals—on thebasesof experience—were assumed to be 8 cub. 
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ft. per second per million square feet of wetted area of these channels while 
the average supplies—on the same bases—were assumed to be for; 

Kharif, x cub. ft per second for ioo acres of irrigation. 

Riibi, one half the above amount. 

The works comprise a great regulator for the Upper JlnJum Canal, 
head works at the Upper Cheuab Canal and those of the Tower Bari Doab 
Canal. The objects of the latter being the passing of 6750 atb, ft. per sec. 
from the tail of the Upper Chenab Canal over the River Ravi while at the 
same time admitting of supply being drawn from that river when available, 
this results in these works including an inlet and fall for the Upper Chenab 
Canal on the right bank, a barrage for the river with thirty five bays of 
40 ft. span, with steel gates and a head regulator for the Tower Bari Doab 
Canal on the left batik. The entire work for the triple system comprises 
about 22 645 miles of channels. 

The whole of the Upper Jhelum Canal is unavoidably constructed across 
the drainage of a very heavy rainfall. The total amount of cross drainage 
is estimated at about 604 000 cusecs and sixty-two works have been con¬ 
structed for the passage of this disharge. 

One of these canals was opened in IQI2, the other two in 1913 and 1914. 
Charges for water are made on the area irrigated and irrespective of 
the quantity of water used. The average water rates, direct and indirect, 
vary from 6s 6 d to 7s per acre. The estimated cost of the works amounts to 
£6 912132 with a net revenue of £518 550 or 7 % per cent, and if the 
irrigation area readies 2 000 000 acres as expected, the return on the capital 
cost will become 8 per cent. 

13 - Half Yearly Review of the International Movement of Chemical Fertilisers. — 

Bulletin of Agricultural and Commercial Statistics , Year VI, No, 9, pp. -199*532, Interna¬ 
tional Institute of Agriculture, Bureau of Statistics. Rome, September, 1915, 
Conforming to a decision of the Permanent Committee, this review, 
of which the first two numbers have appeared in this Bulletin , (September 
1914 and March 1915) is published in the Bulletin of Agricultural and Com¬ 
mercial Statistics of the Bureau of Statistics beginning from September 1915, 
The “ Aunuaire de Statistique agricole et commerciale 1913 and 1914” 
published by the same Bureau also contains the data relating to the worlds' 
statistics of chemical fertilisers. 

14 - Some Factors Affecting the Efficiency of Phosphates difficultly Soluble. — So- 

derbaum, H, G. in Kingl. Landbruks Akademiens Handlings ochTidshrift, Year X,, No. 5, 
pp. 148*467, 7 figs, 9 plates. Stockholm, 1915. ’ 

Previous workers have shown that the fertilising value of insoluble phos¬ 
phates (bone meal, tricalcium phosphate, phosphorite, etc.) depends largely 
on the quantity of lime contained in the soil. A more detailed experimental 
enquiry into this problem soon gave numerous results showing the exist¬ 
ence of other factors of a nature hitherto unexplained, capable of diminish¬ 
ing ox increasing the efficiency of insoluble phosphates and also perhaps 
, of phosphate in general. The attendant factors affecting growth were 
,, : ,^h#eredto be; partly the form of the nitrogenous manure added at the 
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same time, partly the amount of magnesia in the soil and its relation to 
the amount of lime and phosphoric acid present. These factors are con¬ 
sidered as the nitrogen factor and magnesium factor. 

To determine the influence of these two factors, under various condi¬ 
tion, on the yield of the crop, 10 years experiments have been made with 
oats, barley, rye and wheat in a sandy soil (“ Diluvialsal^d ,, ) sufficiently 
poor in nitrogen and phosphoric acid. The crops were grown in glass ves¬ 
sels containing from 52 to 66 lbs. of the soil. The results obtained showed 
that: replacing nitrate of soda by ammonium salts (nitrate or sulphate) gave 
quite different results according as the added phosphate was soluble or 
insoluble. In the first case when the phosphoric acid was added as super¬ 
phosphate, basic slag or bicalcium phosphate the change of nitrogenous 
manure did not cause much difference in the results. In the greater number 
of cases a slight depression was observed and in one case only a slight in¬ 
crease in yield. 

When the phosphate applied was in the insoluble condition the results 
were quite different. Replacing nitrate of soda by ammonium salts caused 
without exception a more or less great increase in the yield of oats, rye and 
wheat. With barley however no increase in yield was observed, but more 
often a decrease which reached a maximum with the exclusive use of ammo¬ 
nium salts (i. c. in absence of nitrates). Compared with ammonium salts, or¬ 
ganic nitrogen (as urea and albumen) produced less marked effects. The sin¬ 
gular behaviour of barley was also evident in this co.se. Thus, whilst urea 
applied to oats in place of nitrate gave only a slight increase or none at 
all, in the case of borley there was a distinct decrease in the yield. 

Matters were somewho.t more complex when the magnesium factor 
was modified (by the addition of sulphate or carbonate of magnesia). With 
soluble phosphates, irrespective of the nitrogenous manure, the addition of 
magnesium sulphate when it produced any effect sometimes caused 
a decrease and sometimes an increase in yield. 

No definite or marked effect in any one direction could be observed.When, 
on the contrary, rye or wheat was manured with superphosphate or sulphate 
of ammonia the addition of equivalent quantities of magnesium carbonate 
to one or another of the ammonium salts caused a considerable increase 
in yield. With insoluble phosphate, sulphate of magnesia, in all cases where 
action occurred, either increased or decreased the yield, whilst carbonate 
of magnesia applied with ammonium salts always favoured the growth of 
winter cereals, at least when the ammonia was added as sulphate. 

From these experiments and those of previous workers the following 
practical conclusion may be drawn: When phosphoric acid is applied as 
superphosphate, basic slag or bicalcic phosphate, the replacement, of nitrate 
of soda with sulphate of ammonia apparently produces no appreciable ad¬ 
vantage. When however trie aide phosphate, bone meal, and phosphorite 
are applied with ammonium salts much better results are generally obtained 
than when applied with nitrate of soda. These differences which are con¬ 
siderable in pot cultures would also be apparent on a large scale. 

The results seem to show also that the fertilising action of insoluble phos- 
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phates depends also on the aniott.it of magnesia in the soil, an «. xcess or 
.deficiency of which is equally injurious ir this restkd. In one field the ad¬ 
dition of magnesium salts may be very beneficial whilst in another the yield 
may be considerably diminished. The various crops, either of the same or 
of different families appeared to have a very different sensibility relative 
to the variation in the amount of magnesium. It is therefore necessary to 
make preliminary experiments in the field of a local nature to determine in 
each case the magnesium requirements of a given plant in any particular 
soil before a magnesium manure can be recommended. 

In every case the consideration of the lime factor cannot be regaided as 
sufficient when insoluble phosphates are applied. The nitrogen and magne¬ 
sium factors must also be taken into account, By a consideration of all 
thiee factors it is possible to increase the fertilising value of the phosphates 
in question by rendering them equal to or less inferior to soluble phosphates. 

15 - Potassium Salts : An Economic Geological Study. — ueriot, e, M. in The Engineer¬ 

ing and Minim* Journal , Voi. C, No. 17-18, pp. 669-672 and 712-714, 4 figs. New York, 

October 23 and 30, 1915. 

Considering the vital importance of potash salts at the present time, the 
writer examines the occurrence of large deposits of potash salts, especially 
the characters of those of Stassfurt, Hanover and Alsace and argues as to 
the,possibility of discovering new deposits. The principal conclusion of 
his studies are: 

1) The only notable sources of potash salts at the present time consist 
of stratified marine deposits of the tertiary period or earlier; 

2) The discovery of similar deposits is not improbable provided the 
search is made in the localities indicated and at sufficiently great depth, re¬ 
membering that up to the present potash salts, outside of known areas have 
been found by chance ; 

3) The present consumption of potash salts represents only a small 
portion of the worlds' requirements. 

4) For these reasons governments should offer special facilities for 
prospecting. 

16 - Potash from Kelp. ~~ Cameron, F. K. (In Charge Chemical, Physical and Fertiliser 

Investigations) in U. S, Department of Agriculture , Office of Secretary , Report No, 100, 

(Contributions from Bureau of Soils) pp. 132, fig. 2, plates I-XI,. Washington, I>, t\, 

April 10, 1913. 

This report consist of five parts ; 

I. Pacific Kelp Beds as a Source of Potassium Salts (P. K. Cameron); ■ - 
II. The Kelp Beds from I^ower California to Puget Sound (W. 0 . Cran¬ 
dall) ; — III, The Kelp Beds of Puget Sound (G. B. Bigg); — IV The Kelp 
Beds of South-east Alaska (T. C. Frye); — V. The Kelp Beds of Western 
Alaska (G. B. Rigg); giving the results of an accurate survey of all the kelp 
beds of commercial importance between Cedros Island to Cape Flattery, 
about half the available supplies of Southeastern Alaska and the greater 
/part, of the beds of the southern coast of the same peninsula. 

'■I, humerous; analyses made it appears that the kelps of the Pa- 
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cific coasts cf North America contain about 16 per cent, of potash cor¬ 
responding approximately to 25 per cent of potassium chloride. The 
areas and contents of the kelp beds of this coast are as follows * 


Region. 

From Cedros Island to San Diego . . . 
From San Diego to Point Conception . . 
From Point Conception to Cape Hattery 

Pxiget Sound. 

Alaska, south east. 

» » (calculated). 

» western. 


Aiea 

Sq. miles 

Fresh kelp. 

tons 

Potassium 

chloride 

tons 

91-36 

16 979 800 

649 OOO 

97.92 

Ig 195 300 

696 OOO 

36.24 

4 377 40 ° 

T67 OOO 

5.00 

5550 000 

20 OOO 

70.78 

7 833 000 

299 OOO 

70,78 

7 833 000 

299 000 

17.86 

3 5^7 000 

1 136 OOO 

389-94 

59 305 500 

1 2 226 OOO 

1 


'No figures are given as to the cost of production of the pure potassium 
chloride from kelp, since sufficient experiments* have not yet been carried out 
to permit precise data. Theoretically it should be more practicable to ex¬ 
tract potassium chloride from kelp than from the Stassfurt deposits, but there 
is the cost of collecting the kelp and of the subsequent manipulation which 
at present is too speculative. The possibility of a profit in the production 
of potassium chloride, iodine and other products is entirely theoretical, 
but considering the proportion of potassium chloride (25 per cent.), of nitro¬ 
gen (2 per cent) and a small amount of phosphoric acid it seems probable 
that kelp in the dried state either alone or mixed with other substances: 
fish manure or phosphates, is in the most suitable form to be put on the 
market. An economic valuation of the above deposits is therefore not trust¬ 
worthy. Supposing however that all the potassium chloride could be 
extracted and sold, it would represent a value of more than $ go 000 000 at 
present prices, whilst the dried kelp valued on the current prices per unit of 
potash and nitrogen would realise more than $ 150,000,000. 

From an industrial point of view, three factors dominate the attitude of 
capitalists towards the development of the algal beds, viz: a) the control of 
the deposits from the point of view of competition ; b) the expenses of mani¬ 
pulation which can only be determined by experiments on a large scale ; 
c) the situation, character and extent of the formations with regard to the 
means of transport by sea and the yield. 
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17 — Control of the Importation, Manufacture and Sale of Chemical Manures in 
Portugal. (Decreto No 1:946, approvando a organmwao dos servidos iiscais da importa- 
gao, labricagao e venda dos adubos agricolas), Ministmo do Fomenta , Dmcao General dc 
Agmulhm Repart ipfiu Tecnica , Seccdo dos Servicios At>ricokis, Didno de GCverno Series I, 
No. 206, pp no |-1109. Lisbon, October 12 , 19x5. 

A Decree dated October 2,1915 approves the Order relating to the orga¬ 
nisation of the Customs services for the control of the importation, manufac¬ 
ture and sale of chemical manures in Portugal and neighbouring islands. 

This Order was framed with regard to the necessity for most of the agri¬ 
cultural land in Portugal, of being manuied so as to give remunerative re¬ 
sults (1) and to the fact that manures on the markets are not always as 
indicated. The present Decree refers further to the clauses of the earlier 
decree dated December 9, 1898 which is abrogated. 

The Order provides among other things that chemical manures can¬ 
not be imported, manufactured or sold in the above mentioned areas except 
by annual authorisation granted by the Ministry “ do Fomento ” through 
the intermediary of the General Direction of Agriculture (Art. 2). A list of 
manures to be imported, manufactured or sold will be prepared by a tech¬ 
nical Commission nominated by the Ministry, and published the first week of 
each year in the Diario do Gove mo. This table will fix the minimum com¬ 
position and guarantee the chemical composition and degree of availability 
of the manures. It will be revised each year and pubished the first week 
of January, in the event of its not appearing the list of the previous year 
will remain in force. If lequired it may even be amended during the year. 
The importation of simple chemical manures for experimental purposes is 
permitted by special authorization (Art. 3). The exe uticnof the provisions of 
the decree is entrusted to an agricultural expert in each district, to the above 
mentioned Technical Commission for chemical manures and dependent che¬ 
mical laboratories (Art. 4). The remainder of the 31 articles comprise de¬ 
tails relative to the execution of the decree which comes into force 60 days 
after publication in Portugal ana immediately on its arrival in the adja¬ 
cent islands. 

18-The Occurrence of Haematoid Compounds of Iron in Plants. - - n, (2) < #or,A, a. in Ain 

della Rede Aceihlmm dei Lined , Series V, Rcndiconti, Vol.XXIV, Part b, pp. 2Hu-n)4. 

Rome, October ro, ig 15, 

The presence of protein matter in raw vegetable extract prevents the 
preparation of pure compounds of iron haematoids. To overcome this diffi¬ 
culty the writer makes use of picric acid which has the property of forming 
with proteins compounds soluble in various neutral organic solvents. 
The following observations were made: 

The examination of a large number of plants of varied types including 
both cryptogams and phanerogams, shows that they generally contain or¬ 
ganic iron compounds having the following properties: soluble in aequeous 


(i) .See he Mouvement international dcs engrais chiiuiqu.es No, 2, in B. March 1915, 
pp. 368-369. (Ed), 

(3) See#, Oct. 19x5, No, 10x2, (E <L), 
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alkaline solutions, in piridine after breaking down the protein molecules, 
insoluble in dilute acids, form picrates soluble in neutral solvents, separa¬ 
tion of 5 1*011 on treatment with hot alkali solution, resistant to hot acid solu¬ 
tions and also to hot alkalis at a temperature of 340° C. 

From these data it is concluded that the iron in its organic form shows 
a degree of stability such as has been observed hitherto only in the case of 
haematin compounds of the blood. 

Other properties are : react with hot hydrochloric acid in alcohol form¬ 
ing iron compounds with some of the characters of haemin only in the ab¬ 
sence of alkali, form compounds with pyrrolic acid: From the foregoing 
facts it is concluded that there exist in plants compounds of iron chemically 
and biologically similar to those characterising the blood of many animals. 

The writer considers that the ferriferous nucleo-proteins extracted from 
barley by Pictet, the compound analogous to haematogen studied by 
Stoklasa in the onion, the compound extracted by Tarbouriech and Soget 
from Rwnex obhmfolius may possible be ascribed to the same body or 
groups of haematic bodies investigated by him. 

19 - The Localisation of Acids and Sugars in Fleshy Fruits. — pemoussky, il, in 

Com fifes Rendus tics Seances de V Academic tics Sciences, Vol. 161, No 15, pp. 413-4,15. Paris, 

October 11, 1915. 

The writer has analysed the juice obtained by subjecting fruits to 
increasing degrees of pressure and fractionating the liquid expressed. 
A hand-press was used, the fruits being placed in a cloth. 

The following table gives the principal results obtained: 




Acidity 


Sugars in gtns. per 100 cc. of juice 

Fiuit 

per 100 cc. of juice 


— - — 


— 

-- 

— 


(in gins, malic add) 

reducing sugars 

uon*r educing sugars 

Pressings . 

I* 

2. 

4 - 

6. 

I. 

4 * 

6. 

1. 

4 * 

6. 

Purple plums. 

0.24 

0.8S 

1.34 

x.6i 

_ 

— 

— 

— 

—* 

— 

Purple plums. 

0.41 

— 

X.48 

1,54 

1*43 

2.36 

2.89 

U.09 

7.87 

7*^3 

Greengages, under ripe . . , 

0,51 

1.04 

1.25 

1.30 

I.49 

2.31 

2.57 

9.81 

7-37 

7*34 

Greengages, very ripe . , . 

O.16 

o -75 

0.8 5 

0.84 

2-34 

3.82 

4^3 

14.13 

10.07 

9.96 

Apricots . ! 

0.51 

*— 

— 

1*34 

1.84 

— 

3-94 

16.93 

— 

12.37 

Peaches, under ripe , . . . 

0,79 

0.90 

0.96 

— 

2>54 

2.63 

—* 

. 5*59 

5*17 

— 

Peaches, very ripe .... 

0.35 

o .39 

0.40 

0.42 

1.87 

— 

2.22 

8.01 

— 

7.89 

Grapes, under ripe. 

O.47 

0.63 

0.76 

0.85 

10.0S 

9.00 

8.88 

0 

0 

0 

Grapes, very ripe ..... 

; 0.16 

— 

— 

o- 33 ' 

19.081 

— 

18.96 

0 

— 

0 

Strawberries . 

0.66 

— 

—• 

0.66 

4 * 47 ! 

— 

4 * 5 ° 

i *73 

—■ 

i *75 

Melons .. 

O.OI 

— 


O.OI 

2.43 

— 

2.46 

4.28 


4*30 

Cherries .. 

1.17 

0,94 


0.94 

16.08! 

— 

15.84 

— 


— 

Tomatoes . 

0.44 

0.24 

0.21 

0,21 

4.07 

—— 

3-55 

0,05 


1.05 
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The acidity, as is seen, is often subject to considerable variation; the 
differences in the sugar content are relatively less. It follows that the cells 
which offer the least mechanical resistance and the greatest" permeability 
have not the same composition as those furnishing the sugars. The differ¬ 
ence in their physical structure, probably variation in thickness of their walls, 
is accompanied by a difference in the chemical composition of their contents. 
There is localisation, but the trend of variation is not the same for all the 
fruits. Sometimes it is the least resistant cells that aTe jwnrest in acids 
and in reducing sugars and richest in saccharose, and at other times the 
reverse is the case; it cannot however be said that it is the same cells 
which contain both acids and sugars. 

The composition of a fruit thus varies from one part to another of its 
mass, notwithstanding its apparent homogeneity and consistency of its 
water content; the semipermeability of the protoplasm prevents the free 
diffusion of the dissolved substances. This localisation of dissolved sub¬ 
stances explains the curious fact that certain fruits are more acid after cook¬ 
ing than when raw. Analysis shows, also, that by crushing them cold, as 
acid a juice is obtained as by boiling, It is therefore not a case of acidi¬ 
fication due to cooking, or of fermentation or oxidation, but simply of the 
disassociation of those cells of which the solutions have a higher acid content. 


20 - The Tyrosinase of. the Potato and Sugar Beet. — Gonnermann, m., in Die Deutsche 
Zuckerindust/ie, Year 40, No. 45, pp. 751-752. Berlin, November 5, 1915. 

Several years ago, the writer found in the potato and sugar-beet a 
tyrosinase which had the property of imparting a dark colour to the sap of 
the root or tuber. Recently, he has tried to determine whether the tyro¬ 
sinase of the potato (which had been kept for 14 years dissolved in glycerine) 
also contained a saponin which is able to haemolyse the red corpuscles of 
the blood. The glycerine solution was diluted with distilled water and 
the tyrosinase precipitated by means of alcohol. On filtration, a grey 
substance was obtained, readily soluble in water. Part of this substance 
was dissolved in a physiological solution of common salt (0.9 per cent) unci 
one drop of red corpuscles from the blood of a lamb was added to the solu¬ 
tion. A black consistent mass due to the agglutination of the red corp¬ 
uscles, was formed in the vessel. The writer therefore concluded that the 
tyrosinase of the potato has an agglutinating effect on red blood-corpuscles, 
but probably does not contain saponin. This experiment, which was 
repeated with the blood of various animals (lamb, fowl, man) always gave 
the same result, provided the tyrosinase used was not too dilute. 

A second series of experiments was carried out in a similar manner, 
with the object of determining whether the tyrosinase present in beetroots 
contains a saponin. It was found that the effect of this tyrosinase was not 
to agglutinate but to destroy the red blood corpuscles, this effect being 
due to the presence of a saponin. >.^1^— 
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21 - Chemical Composition of the Kernels of the Cheny-Ianrel. — bmeel, marc, in 

Journal de Pharmacie et de Chtmic, Year 107, Series 7, Vol XII, No. 8, pp. 249-252. Pa¬ 
ris October 1915. 

In determining the chemical composition ol the kernels of the cherry 
laurel (Primus Lauiocerasus E.) the writer has made use of the biochemical 
method devised by M. Em. Bourquelot. He draws the following conclu¬ 
sions : the kernels of the cherry-laurel contain saccharose and amygdalin; 
19.2 per cent more of this latter, which is easily extracted is present than 
in the case of the bitter almond. The leaves of this tree contain a hydro¬ 
cyanic glucoside derived from racemic phenylglycolic acid, while the ker¬ 
nels contain a hydrocyanic bioside derived from dextro-phenylglycolic 
acid. 

22 - Recent Researches on the Chemical and Histological Characters of Radishes 
Cultivated in the Presence of Sugars (i). — moluard, Marin, in Revue Genemk de 
Botanique, Vol. 27, No. 318. pp. 161-168. Paris, June 15,1915. 

Sugars placed directly at the disposal of the roots of a higher plant are 
capable, when used in sufficient concentration, of modifying the reserve sub¬ 
stances of the plant, while at the same time a whole series of morphological 
characters undergo important changes. 

The recent researches of the writer were carried out on radishes; some 
were grown in a cold greenhouse or in the open ground under ordinary con¬ 
ditions, while others were grown aseptically in tubes containing pumice 
soaked with a nutritive solution to which was added either 5 or 10 per cent 
of glucose or 10 or 15 per cent of saccharose. In another series of experiments 
cultures were made in the presence of 10 per cent of glucose in tubes sealed 
hermetically by a sterilised rubber cork; under these conditions, the sup¬ 
pression of chlorophyll assimilation entailed a greater absorption of sugar. 

Analysis of the leaves and roots shows regular increase in the amount 
of sugars and of starch with the concentration of sugar in the nutritive so¬ 
lution. The amount of starch (n per cent) formed in roots grown in the pre¬ 
sence of 15 per cent of saccharose is similar to that found in potato tubers. 
The ratio of soluble nitrogen to total nitrogen increases, although slowly, 
with the quantity of sugar absorbed; there is, however, no proportionality 
between the two phenomena. 

The histological characters of the radish roots show a transformation in 
the cells; according to the nutritive conditions, these show cell-walls lignified 
or thin and composed of cellulose; in the latter case, the parenchyma cells 
form a reserve tissue. This possible alternative differentiation of the same 
cell has already been mentioned by Constantin and is now explained as 
the result of the amount of sugar that reaches the cell under consideration. 


(Ed.). 


(1) See alsoB. Dec. 1015, No. 1278, 
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23 - The Index of Foliar Transpiring Power as an Indicator of Permanent Wilting in 
Plants (1). — Bakkk, A. I y . (Iowa State College, Ames, Iowa) in The Jiotanical itnziiU\ 
Vol. I#X, No, 4, pp. 314-3x9. Chicago Ill., October 19x5. 

In these experiments tlie progress of wilting in sunflower plants was 
investigated by means of the cobalt chloride method of determining the 
index of transpiring power. 

The plants were removed from the soil before noon and allowed to wilt 
in the laboratory at a temperature of about 32 0 C. Determinations of the 
index of transpiring power for both the upper and lower leaf surfaces were 
made at hourly intervals, the first determination just preceding the lifting 
of the plant. 

Five leaves of different ages were employed and the results of the ob¬ 
servations averaged for each time. 

Wilting began almost immediately after the removal of the plant from 
the soil and the indices decreased rapidly during the first hour, then mote 
gradually until the fifth hour after which a marked increase occurred. This 
increase lasted two hours when a decrease again set in. 

The increase in the transpiration index after the fifth hour is interpreted 
as indicating the breaking of the water columns in tlie vascular tissue thus 
removing the tensile strain from the leaf cells. After this period no more 
water could pass from the stem to the leaves, so that the latter gradually 
dried out resulting in the diminished transpiration recorded. 

It is therefore highly probable that this rupture of the w ater columns 
represents the critical stage of most intense wilting before permanent wilt¬ 
ing begins. Thus the determination of the minimum foliar transpiring 
power by means of cobalt paper may furnish a precise criterion for tlie deter¬ 
mination of that state of plants vaguely known as permanent wilting. 

24 - Protecting Pollinated Blossoms. — Chapin, William S. in The Journal of Heredity » 

Vol. VI. No, xo, pp. 471-472, i fig. Washington, October 1915. 

In cross pollinating flowers, it: is often necessary to visit a blossom 
twice: the first time to remove the pollen from the flower and a second 
time when the stigmas arc m a receptive condition, to apply the pollen 
from some other plant. The protection of tlie flower during this work 
is usually effected by enclosing the flower in a cloth or papm sue, .Remov¬ 
ing these sacs and replacing them without injuring delicate flowers is 
sometimes a little difficult. The writer describes a device* which he has 
found very convenient for the ease with which it may be* open* d or dosed 
without danger of injuring the flower. 

A strap of fine muslin of the proper width (A) is folded lengthwise, 
stitched along the edges and cut into pieces long enough to fasten easily 
over the ends of a wire frame (E). This is formed by bending a strip of 
wire netting (B) around a test tube and turning back the ends of the long 
wires to hold the frame together. The frame is now cut off and inserted 
in the muslin tube by means of si somewhat larger test tube (C), A piece 
of fine copper wire at each end completes the whole (D). 

(Kit.) 


(1) Sssalso B.Jan. 19x5, No. 27. 
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To use, one end of the cloth is turned back over the frame like a cuff 
(F). It is then slipped over the flower and the cloth fastened about the 
stem with a few twists of the wire as at (G). The frame may then be read- 



Device for protecting pollinated blossoms. 

ily opened to inspect or pollinate the flower by simply untwisting the upper 
wire and turning back the cloth. 

25 - Illustration Of Inbreeding (1).— JONES, D. F. (Plant Breeder, Connecticut Agricul¬ 
tural Experiment Station, New Haven, Conn.) in The Journal of Heredity , Vol. VI, No. 10 
pp. 477*479, 2 figs. Washington, October 1915. 

Albino seedlings in maize are common. Few fields are without a small 
number of them, but the percentage is so low as to be of no practical effect. 
When, however, inbreeding is practised abnormalities become quickly 
visible as has* been successfully illustrated by the writer with a race of 
Learning maize which had been self-pollinated for three generations. Al¬ 
binism has been shown to be a simple recessive character, consequently 
in an inbred race one fourth of the plants must be albinos if they occur at 
all. In the writer's experiments two rows in the field representing two 
ears from the same inbred race gave 72 white and 232 normal green plants. 
There were on hand nine ears representing nine different plants of 

(1) See also B. April 1915, No. 371. [Ed,), 
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this inbred lot which were grown in 1914 from a hand-pollinated, selfed 
plant in 19x3. Eight of these nine ears were hand pollinated and selfed. 
One ear was not selfed, but pollinated with a brother plant. About 30 
seeds from each ear were planted in a plot. Of the eight ears two gave 
only green plants, six gave 34 albino plants and 108 green ones. The 
ninth ear produced only green plants. Theoretically two thirds of these 
ears should have been heterozygous for the abnormality and give albino 
plants in a three to one ratio. One third of the ears should give only green 
plants. Thus the results obtained coincided very closely with those ex¬ 
pected. 

26 - Influence of Pollination on the Production of Red Clover Seed. — Sec No, 41, 

below. 

27 ~ Experiments on the Pollination of Fruit Trees. — See No. 61, below. 

28 - Plants Watered wth Sait Solutions and the Possibility of the Transmission of their 

Acquired Characters. — I#esage, Pierre, in Comptes Rcndus hebdomadenres des stances 

de VAcadimie des Sciences , Vol. 161, No. 15, pp. 440-442. Paris, October n, i<H5. 

Plants watered with salt solutions show varying degrees of difference 
from individuals of the same species watered with ordinary water. 

Experiments were carried out with seeds of Lefiidkm sativum watered 
with spring water, or with water with the addition of salt in proportion of 
6.25 and 12.5 gms. per litre. The object was to determine whether the 
variations brought about by the use of salt are transmissible from one gene¬ 
ration to the next, even when the cause which evoked them is suppressed. 

The table in which are given the data of the experiments makes it 
evident that transmission of such characters does occur; small size, smaller 
proportion of large seeds, reduced weight of the seeds. 

These characters, however, can be found in plants growing under 
unfavourable conditions of any kind; consequently in order to be aide 
to settle the question definitely further experiments are necessary. 

29 - Inheritance of Habit in the Common Bean.— Norton, j. b, (Mussadimwtts 

Experiment Station) in The American Naturalist, Vol. XX y tX, No. 585, pp, 547*501, Jbau* 

caster, Pa. September, 1915. 

The observations here rqwrted were made largely on third and fourth 
generation plants and the conclusions drawn are as follows : 

I. Plant habit in beans is largely determined by the presence or ab¬ 
sence of three characters whicli have been designated by the latters A, I,,, 
and 'f. 

1) A represents the presence of axial iiiflorescaiee permitting an 
indefinite growth of the main stem and main branches, and a terminal 
inflorescence causing definite growth. 

2) The factor T, representing length of axis is important in controll¬ 
ing plant habit and probably consists of a series of factors showing quan- 

| ‘ tltative inheritance. 

i 3) T is the factor for drcumnutation upon which depends the climb- 
Ifig^habit, The contorted stems of erect bush forms are probably caused 
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II. The factors A, T and T may be present in any possible combination 
giving rise to the various habit types as follows : 


Type a. 
» b. 
» c. 

» a. 

» e. 

» f. 


A L T, . 
A L t . . 
A IT . . 
A It . . 
a LT I 
a Li j> 
alT l 
alt \ 


Pole (or climbing) beans. 

Runner beans. 

Shoots 

Semi-runners 

Spreading with long out-stretched branches 
Erect bush beans. 


Ill, When these types are crossed among themselves the results are 
approximately according to expectation. Thus, the third generation of 
a cross between a typical pole bean and a runner bean all showed axillary 
inflorescence; the climbing habit was developed in various degrees and 
classification was difficult. A cross between a pole bean and a bush bean 
gave a homozygous strain of pole plants and heterozygous types one of 
which gave runner and busli forms in the ratio of 9:7 and another in the 
ratio of 3: 1. 

A cross between a runner variety and a variety with spreading out¬ 
stretched branches gave 20 bush plants and 58 of the runner and pole 
types. 

A cross between runners beans (A L t) and bush beans (a 1 1) gave an 
F 2 generation consisting of 41 bush plants (e or f types) and 52 of the runner 
or semirunner types. 


30 - Apple Breeding in Idaho. — Vincent, C. C. (Agricultural Experiment Station, 
Moscow, Idaho) in The Journal oj Heredity Vol. VI, No. 10, pp. 453-455. Washington, 
October 1915. 

By the Adams Act approved March 6, 1906, funds were made avail¬ 
able for agricultural research work in the State experiment stations. This 
fund made it possible for a number of stations to undertake plant breeding 
projects. One of the fruits to which especial attention has been devoted 
is the apple, and of recent years a number of stations, especially New 
York (Geneva), Iowa, Minnesota, South Dakota and Idaho have trees from 
hand crossed flowers of which both parents are known. 

The object of the work at the Idaho Experiment Station has been the 
improvement of existing varieties by breeding. 

The need of winter varieties of apples superior from every point of 
view to existing types has been keenly felt. There are many varieties 
already grown that have many desirable qualities but also some defects. 

For the work of improvement the Ben Davis variety was taken as 
a basis, using it as male and female. The methods of securing cross pol¬ 
linated fruits are much the same as those followed by plant breeders in gen¬ 
eral. The unopened blossoms are emasculated and pollen from other vari¬ 
eties applied. Usually two emasculated blossoms are left to the cluster. 
In the autflmn the pollinated apples are harvested and kept in common stor¬ 
age until Christmas. They are then brought to the laboratory and the 
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seeds removed. They are given a serial number and tied in muslin bags. 
These bags are put in 2-inch pots, placed in flats and buried where they are 
exposed to freezing weather. As a precaution against destruction by 
mice, the flats have always been covered with screen wire. Tate in Fe¬ 
bruary the flats are brought to the green house and the seed germinated. 
By subjecting the seed to the above conditions about 95 per cent germina¬ 
tion has been obtained. By the midlle of May, the seedlings are from 
10 to 12 inches in height; they are then transplanted to the nursery m rows 
3 feet apart, and 6 inches aport in the rows. The second season, the seed¬ 
lings are transplanted to their permanent places in the orchard 6 feet 
apart each way. The results obtained, thus far are as follows: 

During the spring of 1910 a total of 1175 crosses was made, from which 
146 seedlings were obtained. In 1911 3000 crosses were made and from 
them 1920 healthy seedling trees were secured. 

In 1912 only 1703 crosses were made but the germination of the seed 
taken from these fruits was very successful and the results were that 3065 
seedling trees grew. In 1913, 2823 crosses were made and they yielded 
1470 seedlings. In 1914, 2527 crosses were made and from this number 
4544 seedlings were grown. 

Altogether there are at present 10 915 hybrid seedlings growing in 
the Moscow Idaho Experiment Station orchard and nursery, of which the 
following are the most numerous: 


Cross 

Female Male Number of trees 

Jonathan X Ben Davis... 2 575 

Ben Davis X Jonathan. x 187 

Jonathan $< Wagencr. 1 066 

Wagener X Ben Davis. 835 

Wagcuer X Rome. 818 

Rome X Newton. 631 

Jonathan X Spitzenberg . 599 

Wagener X Jonathan. 485 

Rome X Spitzcnberg. 337 

Rome X Wagener. 326 


There are besides mosses of the varieties Arkansas Block, Graven- 
stein, Delicious and Winesap. This material will afford a. good opportunity 
to study principles useful in plant breeding which will be conducted along 
the lines recommended by Luther Burbank, namely first of all those seed¬ 
lings are selected which do not mildew, — this can be easily done while 
they are young and it eliminates one of the worst qualities in apple seed¬ 
lings. Next, all the very slender groweis with small deeply cut leaves 
are thinned out, because these always tend back to the wild state. In 
the next selection those having large fat round buds, large thick leaves 
and a stocky growth are preferred. 

Such a procedure will enable the plant breeder to discard undesirable" 
seedlings without having to grow each plant through to maturity in 
order to detetmme its character. 
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31 - Official Register of Selected Plants in Hungary. — Koztelek Year 25 No. 41, 
pp. 1478-1479. Budapest, October 9, 1915. 

The Hungarian Minister of Agriculture has accepted the scheme 
proposed by Mr. Emile Grabner in his report presented in 1913 to the Royal 
Institute of Plant Breeding at Magyarovdr (1) and has issued an order 
regarding an official register of selected plants in Hungary. On the basis 
of this regulation, the State recognition and official registration of selected 
Hungarian plants came into force, on September 1,1915. The Royal Insti¬ 
tute of Plant Breeding is responsible for the keeping of the official register. 
The effect of this provision will be to give an additional impetus to plant 
breeding which of latter years has already made such rapid strides in Hung¬ 
ary. On the one hand it will protect Hungarian growers from the adultera¬ 
tion of seeds and the false description of inferior seeds, and on the other 
hand, it will afford a safe guarantee to the purchasers of the strict selection 
of the species the seed of which they wish to acquire. 

At the same time, the Minister of Agriculture has authorised the said 
Institute to present, as soon as possible, detailed schemes regarding the 
development, on a large scale, of the intensive selection of Hungarian 
plants. The Minister considers it desirable that the work of selection should 
not be left merely to a few enthusiasts but should be taken up in a me¬ 
thodical manner by all practical agriculturists, with the close collabora¬ 
tion of the said Institute. 

The task of the Institute will be facilitated by the fact that the Com¬ 
mittee of the National Society of Hungarian Agriculturists has been 
occupied with this question for a number of years, to say nothing of the 
reports of individual breeders. Hungarian agriculturists are convinced that 
the subject in question is of great importance and, indeed, the results 
already obtained (2) show cleanly that improved strains are capable of 
yielding a crop far larger than any obtained hitherto and of increasing 
the present revenue of the country by 25 to 30 per cent. 

The essential features of the Order regarding the official registration 
of selected plants in Hungary have been elaborated upon the lines of the 
scheme presented by the Director of the above-mentioned Institute. 

32 - The Effect of Sorting Grain on the Yield of Wheat. — malpeaux r,. m u vu Agri- 
cole d Rtmle, Year 5, No. 22, pp. 395-398. Paris, November 27, 1915. 

The best method of sorting seed is one which takes into account not 
only length and thickness, but also density, or weight. 

In the case of wheat, this is effected by means of special apparatus, 
such, for instance, as the turbine sorter, recently invented by Marot. This 
sorter has given very interesting results with different varieties of wheat; 
these data are summarised in the following table, 


(1) See B . June 1913, No. 624* (£<*.)• 

(2) See B . 1912 Nos. 325-326 - 651; B. 1913, Nos. 353 -1133 5#* 1914, Nos. 25- 223 - 324 

225 - 323 - 431 , B , 1915, No, 699. { Ed .). 
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TabIvK I. — Results Given by Marot Sorter » 




Weight of bushel in lbs. 


Seed 






Massy wheat 

Bon Fermier 

1 Roseau wheat 

Duttel wheat 

Ordinary. 

64.3 

65.8 

63-4 

64.7 

Coarsely sorted. 

65.8 

66.1 

64.2 

66 .1 

Finely sorted. 

63.0 

63.8 

62.2 

— 

Sorted and treated in turbine. 

66.6 

66.4 

64.6 

66,6 

Sorted and submitted to blow¬ 
er.. , 

< 55-4 

65.49 

63,2 

65 


Seed sorted by different methods was sown in separate plots at the 
same date and under identical conditions of soil and manuring; the results 
obtained on threshing are given in Table II. 


TABEE II. — Results obtained on threshing (lbs). 



Grain sorted 
by ordinary method 

Grain sorted and treated in turbine 

Varieties 



Heavy 

Us 

du 


Straw 

Grain 

Straw 

(bain 

Straw 

Grain 

Dattel. 

165 

77 

169 

79 

1(h) 

67.1 

Roseau. ...... 

l6l 

67.x 

156 

G9.3 

155.* 

64 .O 

Massy. 

132 

69.3 

132 

73 


70 

Bon Fermier . . . 

152.9 

70 

155 

8x 

I50 

64 

Treverson. 

152 

84 

152.9 

86 

*47 

81 

Blanc de Flandres . 

158 

1_ 

70 

X65 

73 

156 

7**5 


The differences bring out very clearly the superiority of large heavy 
grain. 

Sorting on the basis of density results in an increase in the weight of 
tire grain, as is shown in Table III. — These figures were obtained 
rop seeds harvested from each plot. ^ 


xn grammes. 
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Table III. 



Varieties* 

Grain sorted 

Grain sorted and subsequently 
selected by turbine 


by ordinary method 

Heavy 

bight 

Dattel. 

4.706 

4.990 

4.736 

Roseau. 

7.026 

5.180 

4-936 

Massy.. .. 

6.000 

7.230 

6.880 

Bon Fermier. 

5.402 

6.310 

6.294 

Treverson. 

4.710 

4.834 

4.600 

Blanc des Flandre?. 

4.680 

4.820 

4-544 


33 - The Maize Producing Industry in Victoria. —* Smith, t. a. (Chief Field officer) in 

The Journal of the Department of Agriculture of Victoria , Vol. XIII, Part 3, pp. 129*137. 

Melbourne, March 1915. 

Much of the land in Victoria is particularly suited to nudze growing 
especially the rich flats on either side of the numerous rivers north and south 
of the Main Dividing Range. The rainfall is sufficient and the summer 
season long enough and hot enough to ripen the crop. Nevertheless the 
area actually under this crop is comparatively small, the total acreage being 
18 223 in 1912. 

The average yield in this State for the last decade is 55 bushels per 
acre compared with 26.8 for the Commonwealth. The total value of the 
maize crop in Victoria was £ 168 440 in 1912 equivalent to £ 9-4-10 d. per 
acre. In 1910 the average yields per acre in Australia were only exceeded 
by those of Canada 57 bushels p. acre and Egypt 34.2 bushels per acre. 

There are however authentic cases of yields reaching 140 bushels 
per acre. 

Except in years of exceptional drought the overseas trade in maize is 
insignificant. The principal countries to which maize has been exported 
from the Commonwealth are South Africa, New Zealand, and China, while 
the principal countries from which importations have taken place are the 
Argentine Republic, New Zealand, the United States, Pacific Islands, 
South Africa and Java. 

34 - w Ranghino Rice *\ — Novelli, N. in V Italia Agncola , Year 52, No. 11, p. 496, 1 plate. 

Piacenza, November 15, 1915. 

This variety has been of considerable importance in the progress of 
rice cultivation in Italy. It was selected about 20 years ago by the brothers 
Ranghino of Vercelli from some imported Japanese rice. The relative va¬ 
riability of its characters suggests a hybrid origin as the result of natural 
cross-fertilisation. Its cultivation has now extended throughout the greater 
part of the rice growing tracts in Italy, especially Vercelli, Novara, Bolo¬ 
gna, homellina and Mantua. It is also cultivated in Brazil and Spain. 

It is suited to various fairly rich types of soil and' grows well also in 
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somewhat cold soils, being generally sown in two and three year old planta¬ 
tions, It is of vigorous growth, tillers well giving a good yield, is early in 
maturity and disease resistant. 

It ivS milch appreciated on the market and mills well. Recently it 
has shown some signs of degeneration in some of its best characters such as 
productivity and disease resistance. 

35 -Tetraphosphates in Rice Lands. — Novelli, N. in ll Giormle di Risuoltum, Year v, 

No. si, pp. 337 - 3 - 10 . Vcrcelli, November 15, 19x5. 

The results of experiments carried out at Vercelli for the Ministry of 
Agriculture, Industry and Commerce in Italy. 

The experimental ground was previously occupied by Trifolium r opens 
under irrigation. Corresponding quantities of tetraphosphate and mineral 
phosphate were compared on two plots receiving similar treatment with 
regard to the nitrogen and potash manuring. Weekly observations carried 
out on the two plots showed no sensible difference. The writer mentions si¬ 
milar results using a basic phosphate in comparision with a pyrophosphate. 

In these rice-growing districts steamed bones are frequently used with 
good results, thus showing that untreated phosphates may be used in place 
of superphosphates. 

In the soils of the principal rice-growing distiicts subject to frequent 
submersion and periodic irrigation special conditions exist, in which basic 
phosphates may possess a manurial action not inferior to that of super¬ 
phosphates. The writer also maintain that the very high content in or¬ 
ganic acids of such soils may effectively and rapidly bring about the necessary 
change to make the phosphates more available, similar to that effected by 
sulphuric acid in the case of superphosphates. The soils of these regions 
have shown a considerable increase of organic matter of a slow rate cf decom¬ 
position and a very small lime content (They contain from 40 to 100 parts 
‘ per xooo of organic matter and an acidity equivalent to from 5 to 10 or 
k c.c. per Togo of normal potash). Such a high content in organic acids 
assisted by the sandy nature of the soils containing 800 to quo parts pen 
thousand of solid is partieulaily favourable to the reduction of the triculdc 
phosphate to the bicaleic salts. 

The writer also believes that in old rice fields containing much acid, 
superphosphate often does not give good results since the acidity of the soil 
is thereby still further increased. 

36 - The Differences of Humidity in Ripe Paddy (1). — Maraguini, Vittorio, in 

U Giormle di JRisicoltum, Year V, No. 21 , pp. 340-345' VereeUl, November 15, W 5 . 

One of the lequirements most desired in a paddy drier is the produc¬ 
tion of uniform product. To ensure this result it is necessary to realise 
that different lots of grain contain different degrees of humidity and since 
the drier only removes a portion of the moisture differences will exist in 
the final product. It is already known on a priori grounds that the moisture 
content of paddy grains varies in the same field in the same season since the 

November, 1915, No. xsno. (HU,), 
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grains become drier with maturity and maturation varies at different places 
in the same field and even in different positions on the same ear. 

These differences were determined by the writer in rice crop con¬ 
sidered for all practical purpose as homogenoeus. The field selected was at 
Rozzano near Milan and had an area of 22 acres. The season 1915 was 
normal and the harvest very clean. Determinations of the humidity at 
iio° C. gave results as follows : 


Percentage humidity 
by weight relative 
to green paddy. 


Samples from the centre of the field : 

Grains of the entire ears. 21.9 

» » » tips of the ear. 20.6 

» » » base of the ear. 22.6 

Samples from a place near the irrigation channel : 

Grain of the entire ear. 30.9 

» » » tips of the ear. 27.4 

» » j» base of the ear. 33.5 

Maximum difference of humidity between the different lots of paddy in 

the field, expressed as percentages of average humidity. 47.7 

Maxmimum difference of humidity between grains of the same ear, ex¬ 
pressed as percentage of average humidity : 

for ears from the centre of the field. 9.3 

for ears from near the irrigation inlet. 20.3 


The humidity is therefore less in the case of ears collected from the 
centre of the field than for those collected near Ihe irrigation inlet. It is 
also less for grains at the summit of the ear than for those at the base, this 
difference being about 10 per cent of the average humidity. Obviously the 
differences of humidity of the crop submitted to drying are far from ne¬ 
gligible, and are certainly greater for a harvest less favoured by season and 
situation chan the one used in these investigations. 

37 - “ Iburu ” and “ Fundi ”, Two Cereals of Upper Guinea. — Staff, o./m Royal Bo¬ 
tanic Gardens , Kew t Bulletin of Miscellaneous Information , No. 8, pp. 381-386, 2 figs. Lon¬ 
don, 1915. 

A cereal called “ Iburu ” was mentioned in 1911 and again in 19x2 as 
being grown in Northern Nigeria but no description was given of it. Re¬ 
cently, however, specimens of Iburu were received from Northern Nigeria 
(Zairia, Hausa State). The writer describes it under the name of Digitaria 
Iburua Stapf, It has botanical affinity with D. iernaia Stapf. The inflo¬ 
rescence is a subcomposite raceme which may contain as many as 200 spike- 
lets, yielding between 1000 and 2000 grains. The application of pressure 
suffices to separate these fairly readily from the surrounding husks. The 
grains in the sample received are pure white in colour. They weigh in their 
husks on the average 0.7 mgms. 

Fundi has for some time been known as a cultivated cereal in West 
Africa. It was first observed at Sierra Feone in 1798 and again in 1842, 
In 1900, Dr. A. Chevaiukr noticed it and identified it with Paspalum longi- 
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flonm and gave “Fonio ” as the native (Bombara) name. According to him 
it is cultivated almost all over the French Sudan in Upper Gambia, Upper 
Casatnance and Fouta-Djalton. Later it was mentioned as cultivated 
over French Guinea, in Togoland and in Northern “Nigeria. The writer 
describes it under the name of Digikma cxilis Stapf. It closely resembles 
D. longiflora Pers. which is probably the wild ancestral form. 

This grain has a very good flavour and it is believed that if it w ere 
exported to Europe it might prove a valuable addition to the light farinaceous 
articles of food used by the delicate or convalescent. The plant is said 
not to require manuring and to thrive well in light sods and even in rocky 
situations. It is grown in Nigeria on the Bauchi Plateau at an altitude of 
4000 ft. 

starch crops 38 - Experiments in Germany on the Effect of the Selection of Seed Potatoes upon 
the Yield (i). — Schnkidewind, in Deutsche LimdmHschajtlichc Prvsse, Year .|2, 
No. 88, pp. 751-752. Berlin, November, 3, 1915. 

The tubers used for the experiments were large (from 120 to 140 gr,) 
average (80 to 100 gr.), and small (601070 gr.) and were planted in 2 dif¬ 
ferent plots. The large and average sized tubers were either planted whole 
or in pieces while the small ones were always planted whole. The seed pieces 
were obtained by dividing the tuber in two along its short axis, and only 
the terminal portion bearing eyes was used. The varieties employed 
were “ Imperator ”, Industrie" and “Wohltmann No. 34 of Locliow”. 
The area of each plot was 39.34 sq. yds in the first series oi experiments and 
37.39 sq. yds. in the second. 

The experiments showed that the size of the tubers has not much 
effect on the crop. The maximum yield was obtained with average sized 
tubers and the minimum with small tubers, but the difference was very 
slight. The large tubers produced on an average 429.7 cwt. of tubers con¬ 
taining 73.6 cwt. of starch; the medium-sized seed-potatoes gave 438.7 cwt. 
of tubers containing 76,2 cwt. of starch; while the small ones produced 
409.9 cwt. and 71 cwt. respectively. The best crop was thus obtained from 
tubers weighing from 80 to 100 gr. 

In the case of the seed pieces, the yield was different. Certain kinds, 
such as “ Imperator ”, should not be divided, but others “ (Industrie ", 
Wohltmann No. 34 of Lochow) are less susceptible to this operation, as 
a rule, the fragments, yielded a smaller crop than the whole tubers and the 
writer advises that the former should never be used for planting. 

39 - The Cultivation of Yams in Brazil, — Torrenp, p. c. in Urntma, Vuhmmm 

Scientilica, Vol. Xlir, Part VJ, pp. 287-203, 3 tigs. Braga, November 

Senor F. Fernandez Barretto a farmer of Jequiriga (state of Bahia) 
supplied the writer with the information given below. He grows “ inhame 
da costa ” (Dioscorca data) since 1870 obtaining, in favourable years, tubers 
attaining weights of 32 and 37 lbs. Besides the giant variety he grows also 
kn illustration which accompanies the paper shows a giant 
in length and a group of small ones each about 4 inches long. 

August *9*5, No, 803 ; B, October 19x3, No. iojj. (JEM.). 
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This dwarf variety may be grown also in compact and dry soils, whilst 
the large variety requires fresh loose soils rich in humus. As the tubers of 
the former are produced in groups of 15 to 20 per plant, their yield per acre 
is not much inferior to that of the giant variety. 

Sehor Barretto describes the methods of cultivation followed by him 
and then gives some information on the cultivation of the common yam 
(Dioscorea batatas) and on its value as human food, for industrial purposes 
and for the fattening of live stock, especially pigs. 

40 - Cultivation of the Lotus {Nelumbiam speciosum) and the Microscopic 
Examination Of its Flour. — Peulegreffi Maria in Archivio di Farmacognosia e 
Scienze ctffini, Year IV, No. 1, pp. 1-4. Rome, January 15,1915. 

The flour obtained from the root of the Lotus is in great favour with 
Orientals. The plant is a perennial aquatic with a large white fleshy cylin¬ 
drical rhizome having a polished shining surface. 

The plant is easy of cultivation and grows rapidly without requiring 
special conditions of climate or surroundings. It grows also fairly well in 
some parts of Italy. The writer considers the cultivation of this plant to 
be worthy of trials in marshy regions in Italy. 

The flour is made by the Chinese who value it both as a food and as a 
medicine. 

It is pinkish white in colour, greasy to the touch, and crackles when 
pressed between the fingers. It is similar to arrowroot in appearance and 
under the microscope resembles potato flour. It cannot be confused with 
the latter since the granules are somewhat smaller, more regular in shape 
and the hilum is longer and not excentric. 

To extract the flour, the rhizomes are first dried, then macerated in 
cold water for 3 days and nights. It is then reduced to a paste by pounding 
in a mortar and again treated in cold water. After decantation the 
paste is exposed to the sun and dried, after which it becomes first quality 
Lotus flour. 

41 - Red Clover Seed Production* Pollination Studies. — westgate, j. m. and Coe, h. s. forage m 

in collaboration with Wiancko, A. T. and Robbins l<\ E- of the Indiana Agricultural Ex- meadows 
pctiment Station, Uugues, H D., Pammel, l,. H. and Martin, J. N. of the Iowa Agricul- and ' 

tural Experiment Station. United States Department of Agriculture, Bulletin No. 289, pastures 

pp. 31, tigs, 7. Washington, September 31,1915. 

A study of the cytology of red-clover flowers shows that many of them . 
contain infertile ovules. The percentage of these is greater in the first 
crop than in the second. In the first crop many plants produce 100 per 
cent of infertile ovules, while in the second crop the percentage of infertility 
ranges from none to a high figure. The percentage of infertile ovules in , 
red clover is probably correlated with moisture conditions. 

The pollen grains of red clover are very sensitive to moisture. On 
account of this, there can belittle effective pollination when the flowers are 
wet. Germination of the pollen grains takes place only within a limited 
range of variation in the water supply. It is probably true that the only 
function of the stigma is, that of supplying the requisite amount of water 
to the pollen for germination. 
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The time between pollination and fertilization varies with the tempe¬ 
rature of the atmosphere. The time between pollination and fertilization 
in July is approximately 18 hours, while in October it varies from 35 to 50 
hours. An examination of 30 flowers which had been self pollinated for 
55 hours showed good germination on the stigmas but no fertilization. The 
pollen tubes made a slow growth and none exceeded 4 mm, in length. 
In flowers which had been self-poliinatcd for 90 hours one pollen tube at¬ 
tained a length of 7.5 mm, while the rest were 5 mm. or less in length. The 
pistils of red clover average about tz mm. in length. Ovules were found to 
be disintegrating four days after the flowers opened. 

The self-pollination and cross-pollination experiments which were 
conducted in the field checked up very closely with the results obtained from 
the cytological studies. The average yield of seed obtained on heads which 
were not pollinated and on heads which were self-pollinated in different 
ways was less than one-half of 1 per cent. This small yield of seed may be 
accounted for by the occasional access of bees to these heads for a very 
short time, on account of rains or grasshoppers mutilating the tarlatan 
which was used to cover the heads. 

The bunble-bee is an efficient cross-pollinator of red clover. Bumble¬ 
bees are able to pollinate from 30 to 35 flowers per minute. ^ 

The honeybee proved to be as efficient a cross-pollinator of red clover 
as the bumble-bee in 1911. When the precipitation was considerably below 
normal in June, July and August, 1911, and but few nectar-producing 
plants were to be found, honeybees collected large quantities of pollen from 
red clover. In order to collect pollen they must spring the keels of the 
flowers. In doing this they cross-pollinate the flowers. 

A clover cross-pollinizing machine which w*as offered for sale on the 
market and which consisted of a platform of brushes so constructed that 
it could be made to strike the clover heads with a vertical stroke did not 
prove to be an efficient cross-pollinator of red clover. 

The various types of hand-operated brushes which were used did not 
prove efficient as cross-pollinators of red clover. In nearly all cases where 
these brushes were used the seed yield was decreased instead of increased. 
This was undoubtedly due to the bristles of the brushes injuring the flowers, 
since the average seed yield of the plots which received three treatments 
with the brushes was lower than that of the plots which received but; one 
treatment. 

In appendix a list of 46 works on the subject is given, 

42 - Value of Sudan Grass (1) (Andropogon sorghum) as a Forage Crop. — 

STEMMON3, Walter in The Country Gentleman. Vol I y XXX, No. 46, p, i ; tq . Philadelphia, 
November 13, 1915. 

Sudan grass (formerly erroneously called Andropogon halepcnsis) is 
probably the most drought resistant hay-plant known. It will grow on 
land that will not produce, alfalfa and accomodates itself to almost any type 
of soil. 


(Ed,) 


(x) See also B. July 1913, No. 799. 
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At the Oklahoma Agricultural Experiment Station Sudan grass yielded 
an average of about 4 tons of hay to the acre at the first cutting. At least 
2 tons to the acre may be added to this for the yield of the second crop. 

An average hay yield would be 3 to 5 tons to the acre. 

Analyses of Sudan grass show it to have a higher feeding value than ti¬ 
mothy hay. It will not equal alfalfa in protein content but may be suc¬ 
cessfully fed with alfalfa or alone. All stock relish the hay, and horses, 
mules and pigs will eat it more readily than they do alfalfa. 

In the winter of 1914-15 the Kansas Experiment Station conducted 
feeding trials with yearling heifers including Sudan grass in the ration. The 
results of these experiments showed that gains were made at lower cost 
with this roughage than with any other; further, this hay was found of 
higher feeding value than a medium grade of alfalfa. However, dairy tests 
at the same Station proved that a good grade of alfalfa was more mutritious 
than Sudan grass. 

As regards methods of cultivation, in humid localities Sudan grass will 
probably yield more hay when broadcast, but under conditions of less rain¬ 
fall better results are obtained by planting in rows from r8 to 42 inches 
apart. In the Great Plains region rows 36 to 42 ins. apart have given the 
best results. 

Seeding at the rate of 4 to 8 lbs per acre has given the best results but 
the plant stools extensively and good results have been obtained from 1 
to 3 lbs per acre. 

The grain sorghums require from 80 to 140 days to mature. Sudan 
grass matures its first crop in 60 to 80 days in the Southwest of the United 
States. With such a short growing period the crop planted in spring could 
be harvested before drought. 

43 - Brazilian Cottons. — Coelho de Souza W. W., in La Hacienda, Vol. XI, No. 1, FJI!RB ggopj 

pp. 48-29, 6 figs. Buffalo, N. Y., October, 1915. 

The writer describes the species of cotton in North-west Brazil as fol¬ 
lows : 

Gossypitm arbomm, with black seeds. 

G. religiosum (" quebradinho ”) with black seeds grouped in pyramids 
of 7 to 9. 

G. barbadense (“ algodon de Gerico ” ; “ Moco ” ; " Ico” ; “ Caicd " ; 

“ Gerido ”) resembling Egyptian cotton. 

G. himtum green villous seeds; occurs in North-West Brazil and is 
known as " riqueza ” or " azulao ”, 

G. herbaceum white or brown seeds, villous. Includes all the cottons of 
the southern part of Brazil, especially the State of Sao Paulo. 

In the north-west part of Brazil is a variety known as " algodoi ” cha¬ 
racterised by the reddish-brown colour of its silks and its great height; 
the writer has not been able to identify it. 
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44 - Experiments on the Physiology of Indigo-yielding Gluccsides* - uarnku, u.r. 
((government Kconomlc Botanist, Madras) in Memom of the Department oj A^rmtihre m 
India, Botanical Series, Vol. VII, No. 5, pp. 395-212. Calcutta, October 3015. 

An indigo-yielcling glueoside is present in the root and seed of both 
Wrightia tindoria Br, and W , lomentom R. and S. but is absent from tfits, 
leaves of the latter. 

The glueoside and its enzyme in W, tindoria are distinct from those 
of Indigo few arreda and I, sumatmna although Wrightia enzyme has some 
action on Indigofera glueoside and vice versa. The seed of W. tindoria 
when germinated and grown without nitrogen increases in glueoside con¬ 
tent till it becomes about trebled at about 40 days. As nitrogen starva¬ 
tion begins to show the amount decreases but is still considerable when the 
seedlings are on the point of death. The seedlings of W. tomentosa show no 
appreciable increase of glueoside under the same conditions. 

When cuttings of Polygonum tindorium and Strobilanlhes flaccidifo- 
Hus are grown without nitrogen part of the glueoside disappears, presumably 
being used up as a nitrogenous reserve. In W. tindoria mi I. arreda the 
maximum percentage content occurs at a very early stage in the develop¬ 
ment of the leaf. The actual amount in any leaf, however, increases dur¬ 
ing growth to a maximum at maturity and remains constant till leaf-fall 
when the whole is present in the fallen leaf. Indican is also produced in 
the dark by etiolated shoots of L arreda and there is no variation in indi- 
can content between night and day in I. arreda and L sumatmna. More¬ 
over no marked effect is produced by keeping plants of Lsumaimm in the 
dark for 36 hours. 

The writer concludes that in the light of present knowledge no de¬ 
finite function can be assigned to indigo-yielding glucosides in general or 
to the glueoside of any secial species. 


*. 

' rubber, 45 - Rubber-Producing Plants in Southern Italian Somaliland. scassiuxati Sforzo- 
resin L1NI, 0 . in VApicoltura Colomale , Year IX, No. 9, pp. 521-54 5 - Florence, tfcptmjbfr 30, 
PLANTS , *9*5. 

The writer has compiled information relating to the indigenous rubber 
plants of Somaliland that have been examined by technical experts. 

Wild species. — These are divided into three groups. 

A ) Or industrial importance . 

1. Euphorbia Time alii, T v . (i), a xerophilous plant widely distributed 
throughout Italian Somaliland, often attaining large proportions. The 
coagulum contain 12.2 per cent of caoutchouc of moderate elasticity and 
87 per cent of resin. Industrially it may be used as a substitute for “ Jelu- 
tong. This plant is already worked commercially in Natal, Rhodesia, etc. 

2, Euphorbia cuneata Vahl., a woody bushy shrub occurring in great¬ 
est numbers among the woods of the coastal dunes. It yields a dense 
white latex containing *7,7 per cent of caoutchouc of poor elasticity and 
8r.8 per cent of resin. The product may. have some industrial value and 
the tree in addition to producing rubber may also be used for feruling 
hedges. 

;; x911, No, 189 ; March 1913, No, 203, , 1 ' (M,). 
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3. Landolphia florida Benth, a woody climbing plant of similar 
habits to the grape vine, widely distributed throughout Africa, abundant 
in the forests of Somaliland near river banks. The latex coagulates slowly 
on boiling and also spontaneously on exposure to air. The coagulum con¬ 
tains 18.8 per cent of clear coloured, elastic caoutchouc suitable for industrial 
purposes (x). 

4. Landolphia petersiana Dyer., a liane similar to the preceding; 
grows in great quantities in forests along the river Juba; yields an extra¬ 
ordinary quantity of rubber latex. In British East Africa it is considered 
to be of great industrial value, since the coagulum contains 88.3 per cent of 
caoutchouc and only 3 to 7 per cent of resin. At the Imperial Institute, 
London, this rubber was considered to be of the best quality. This plant 
is also suitable for planting in the regions of Somaliland where it does not 
already occur. The technological value of this rubber was judged by the 
experts of Messrs Pirelli and Co. of Milan. 

B ) Not op industrial importance: 

1. Ficus scasscellatii , Pamp.; 2. Euphorbia grosseri Pasc.; 3. Ade - 
nium coetaneum Stapf. 

C ) Not yet analysed : 

1. Euphorbia bilocularis N. E. Br. a tall tree with the typical cande¬ 
labra-like habit of growth, widespread on the dunes and alluvial plains; 
yields an abundant latex with viscous properties. 

2. Exccecaria venenijera Pasc., a large woody plant, height about 
25 feet, of frequent and wide occurrence in the forests of the Juba valley. 
Yields quantities of a latex which irritates the skin. 

3. Hunteria africana . K. Schum., a shrub collected in the forests of 
the Upper Goscia, yields a latex apparently containing rubber. 

4. Euphorbia hypericifolia Linn., an herbaceous plant yielding a 
latex which apparently contains rubber. 

5. Pergulia extensa (Jacq.), N. E. Br. = Daemia extensa R. Br., 
trailing plant yielding an apparently rubber bearing latex. 

Cultivated Plants. — This part of the brochure concerns experi¬ 
ments on the cultivation of Manihot Glaziomi in the lower Uebi Scebeli 
and the upper, middle and lower Goscia. 

The results are not yet conclusive but for the middle Goscia region and 
the valley of Uebi Scebeli they confirm the results obtained in the neigh¬ 
bouring German and English Colonies that this species is adapted to these 
latter regions. A sample of rubber from the ** Azienda Sperimentale di 
Gemale ” however was notable in that its analysis showed a superior com¬ 
mercial value to other samples of Ceara rubber from East Africa with res¬ 
pect to the percentages of caoutchouc, resin, protein and ash. 

46 - The Smoking of Plantation Rubber. — Eaton, b. j. in The 

of the Federated Malay States , Vol. Ill, No. 11, pp. 425-428. Kuala Lumpur, August 1915* 

The formation of rusty or resinous crusts on the surface of, sheet 
rubber is due to the exudation of serum which dries on the surface during the 

(1) See B . Jan. 1911, No. 18S ; Beb. 1911, No. 507 ; Aug.-Sept.-Oct. 19x1, No. 2735 ; Nov. 
*912, No. 1529 ; Jan. 1913, No. 13, and Feb. 1913, No. 132, {Ed,). 
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smoking process. Analysis shows this deposit to consist of more than 60 
per cent of protein, the remainder being resin (acetone extract) and mineral 
salts. 

As a remedy it is suggested that the sheets be soaked in large pans of 
water after machining and allowing them to drain thoroughly before drying. 

As an effective control of the temperature of the smoke-sheds the writer-, 
recommends the thermograph as giving a more complete record of the rate 
of drying during the night than the ordinary maximum and minimum 
thermometer. 

The sweating of rubber in smoke houses is attributed to the conden¬ 
sation of water vapour from the fuel. It occurs most frequently when the 
furnace is exterior to the smoke room. The remedy suggested is a slower 
fire placed within the smoke house itself so that the more easily condensed 
products reach the rubber and the water vapour is driven out. 

47 - Variation in Plantation Rubber. — Eaton, B. j. and Grantham j, in Agricultural 
Bulletin of the Federated Malay States , Vol. Ill, No. 10, pp, 397-.101, Kuala Lumpur, July, 
1915. -w 

The effect of each stage in the preparation of thin crepe in lengthening 
the optimum time of cure was investigated as follows : 

Samples of rubber were prepared as follows : 

A. Coagulated slab allowed to drain. 

B. The coagulum rolled once. 

C. Rough Crepe. 

D. Thick Crepe. 

E. Thin Crepe. 

The samples were kept for 20 days when A, R and C were made into 
thin crepe and dried preparatory to mixing. D and E were dried without 
subsequent crepeing. Each sample was vulcanised for 8 or 9 different 
times. The results showed that the rate of cure decreased continuously 
from A to E, the times of optimum cure being as follows; 

A. 1 hours !). ^ a / 4 hours 

IK 2 » K. 3 » 

e. 2 %• » 

This effect of crepeing immediately after coagulation should be distin¬ 
guished from that produced by additional crepeing beyond what is necessary 
to produce thin crepe (1). 

A series of estate samples were obtained and tested to ascertain how 
far uniformity is possible under ordinary estate conditions. The samples 
were taken from the crepe prepared from latex bulked immediately after co¬ 
agulation over a period of 10 days. No special precautions were taken in 
their preparation. Seven of the samples showed optimum cure in 3 hours 
and the remaining three in 3 % hours. The seven samples showing the same 
rate of cute have identical poperties below the breaking point and showed a 

%9a5#No. 1041. ■ 1 ( R ( L ), 



RUBBER, GUM AND RESIN PLANTS 


73 


maximum variation of only 8 per cent at the breaking point. It is 
therefore possible to produce a uniform rubber under ordinary estate 
-conditions provided the condition of tapping and preparation are kept 
uniform. 

The disadvantages of this method of preparation are: i) the long time 
of cure required and 2) a slight decrease in the maximum mechanical 
properties, 

48 - Some Little-known Resins. — Bulletin of the Imperial Institute, Vol. XIII, No. 3, 
pp. 356 - 375 * London, July-September 1915. 

A large number of resinous products have recently been examined at 
the Imperial Institute. They are of two types: resinous latices and elemis 
or oleo-resins. 

Resinous latices are of variable composition containing from 2 to 20 
per cent of caoutchouc. Some have acquired commercial importance for 
mixing with rubber but in the majority of cases no satisfactory method 
of using them as resins has yet been put forward. 

The composition and properties of the latices of the following plants 
has been determined: 

Dyera costulata known as “jelutong 1 ’ “ pontianak ” “brash” or 
dead Borneo 

Euphorbia from Natal; Euphorbia Tirucalli from Natal and Mau¬ 
ritius. 

“ Tshizimboti” (. Euphorbia n. sp.) from Rhodesia. 

Euphorbia canariensis from the Canary Islands. 

Conopharyngia elegans from the Transvaal. 

Diphlorrhynchus mossambicensis or Gutta from Beira. 

Anthostema senegalensis Guss or ‘ f Tufui *’ from Sierra Leone. 

Indigenous fig tree from Southern Rhodesia ( Ficus utilissima?) Mi~ 
rnusops cuneifolia from Uganda. 

Elemi resins. 

The original elemi resin is obtained from Canarium luzonicum in the 
Philippines. Other oleo-resins are obtained from Canarium colophania 
from Mauritius and Dacroydes hexandra in the West Indies, known as 
" Dry elemi ” or gommier resin. 


49 - Camphor and Camphor Oil from Malaya. — Eaton, b. j. in Agricultural Bulletin 
of the Bederated Malay States, Vol. Ill, No. 10, pp. 402-404, Kuala Lumpur, July 1915. 
Specimens of camphor oil and camphor obtained from the Japanese 
Camphor tree (Cinnamomum camphova) were submitted to the Imperial 
Institute for valuation. 

Two samples of oil gave the following results on analysis : 


•Specific gravity at 15 0 C. 

Optical Rotation in 100 mm. tube ...... 

Camphor content on cooling to— io° C to — 12 0 C. 

Acid value. 

Saponification (original oil). 

Saponification after acetylation. 


I. 

0-913 

41®. x' at 18° C 
19.3 per cent 


II. 

0.920 

38°.23 / at 22 0 C. 
12.8 per cent. 


1.1 

3 .6 (* 0.0 1 per cent esters) 
25.7 (= 6.1 per cent alcohol) 
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In both cases the oil was pale yellow in colour and contained a consi- 
derable quantity of crystalline deposit. Prolonged cooling of sample 11 
yielded a total of 14.2 per cent of camphor. 

Both samples were free from safrole to which constituent the Japanese 
product owes its commercial value, this is probably accounted for by the 
fact that the Malayan oil was distilled from young twigs and leaves. 

The oil w*as valued at prices ranging from 4 a / 4 ^. to 7 per lk in 
London. 

A sample of crude crystalline camphor was analysed with the follow¬ 
ing results: 


Moisture and oil removed by pressure. n to 12 per cent 

Optical Rotations: 

Crude camphor. -f 400 50* 

Crude camphor after pressing. + ao* 

Camphor recrystallised from benzine.. H- 41 0 25* 

Camphor separated from oil.. , , 4 * 42* 20* 


Refined camphor generally varies between 4i°and40°. Commercial 
experts valued the solid camphor at £6 to £6-55 per cwt. with the better 
quality Japanese Monopoly B. Camphor at £7-2-6*/ per cwt. 

50 - Experiments in Covering Cane by Plough and by Spade. — rosenfeld, a. h. 

(Director, Agricultural Experiment Station, Tucuman) in The International Su;;ar Journal^ 
Vol. XVII, No. 200, pp. 345-392. London, August, 1915. 

In the province of Tucum&n, Argentina, it is the custom to cover plant* 
ed cane by means of the spade, whilst in Louisiana the cane is generally 
covered by means of a small share plough. Considering the difference in 
labour and cost between the two practices experiments were undertaken 
to investigate this question. For this pm pose a plot of native pmple 
cane was chosen, consisting of 8 rows 25 metres in length and 1 % metres 
apart* Every second row was covered by means of a small plough while 
the others were covered by spade. 

The average results of two harvests are given in the following table ; 



| Kilograms of cane 

Stalks 

Treatment 

per row 
of 100 metres 

per hectare 

ofmSrtK. average weight 

Covered by plough. 

» » spade . 

592.5 

534.2 

39 105 

35 254 

| _ 1 

872.5 0,67 

823.0 0.65 


Almost without exception the rows covered by the plough actually' 
produced more cane than those covered by the spade during two successive 
seasons. It is suggested that the superiority of the ploughing is due to* 
the sparser therefore more open condition of the soil. 
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51 - The Effect of Removal of the Leaves upon the Sugar Content of Individual Beets. — 

—- Munerati, O.; Mezzadroli, G. ; Zapparoli, X. V. (Royal Experiment Station 
for Beet-growing, Rovigo), in Lc Slazwni Spenmentah Agaric Itahane,[V ol. XI,VIII, 
Part io-ii, pp. 743 - 7 / 1 , figs. Modena, 1915. 

From the results of their first series of experiments (1) the writers have 
already concluded that " as was to be expected, repeated removal of the 
leaves has caused a distinct loss of sugar in the roots These have been 
amplified by the use of two other methods of investigation : 1) determination 
of the sugar content of each beet at two dates without lifting the plant; 
2) lifting the beets for weighing and determination of the sugar content, re¬ 
planting them immediately afterwards, and lifting them again later for the 
second determination.. 

The first method affords a means of ascertaining the percentage loss 
of sugar in the stripped beets, but does not allow of accurately determining 
whether there has been an actual loss in the sugar reserve, as the necessary 
weight factor is wanting. 

For each method there w ere control plots of unstripped beets beside the 
experimental plots of stripped ones. 

From the numerous analytical data obtained the following conclusions 
are drawn : 

1) Obseivations made on the individual beets of each group give a 
clearer explanation of a phenomenon than the results of the analysis of a 
given group as a whole. 

2) The beets not lifted for the first analysis and then subjected to 
repeated stripping showed a continuous and progressive decrease in the 
percentage of saccharose, the difference amounting in seme cases to over 
5 per cent, while the beets of the corresponding unstripped groups growing 
under the same conditions show ed a steady increase in saccharose content 
eventually exceeding 5 per cent. Thus the range between the maximum 
decrease in the stripped beets and the maximum increase in the unstripped 
ones exceeded io per cent. 

3) The beets lifted for the first analysis and then replanted showed, 
as was to be expected, markedly different behaviour according as they were 
subjected to continual stripping or left unstripped. 

Weight . — In the ease of beets not stripped again after replanting, the increase in weight. 
,was constant, but strictly proportional to the growth made by the new leaves: those with 
plenty of top more than tripled their weight in about three months, while the weight of those 
with scanty, weak leaves showed little change. In beets continually stripped (at intervals of 
not more than a week from July to November) the weight remained constant or diminished. 

Total sugar . — In the unstripped plants this followed the same ascending scale as the weight 
of the root, or in other words, was proportional to the leaf development in each beet; in the 
stripped beets the sugar reserve in the roots became steadily and progressively depleted. 

Percentage of sugar . — This decreased steadily and progressively in the stripped beets- 
In those not deprived of their leaves, after a first decrease due to the growth of the first new 
leaves, the sugar percentage remained almost stationary, as the weight of the root increased 


(1) See B. May 1913, No 507 ; B. Dec. 1915, No. 1290 


(Ed.). 
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continuously and progressively; in a few cases, however, not only did the root weight, and con¬ 
sequently the total amount of sugar increase greatly, but there was also an increase in the per¬ 
centage of sugar. 

4) The beets subjected to continual stripping showed the minimum 
resistance and keeping qualities, both in the field and in clamp, thus giving 
evidence of the great disturbance caused in the plants by a repeated removal 
of their reserve substances. 

5) The question of the effect of stripping upon sugar beets was already 
considered as solved. The results of the present experiments give further 
evidence that new leaves are produced at the expense of the sugar present 
in the roots. 

In a final note, the writers draw attention to the fact that a clear dis¬ 
tinction must be drawn between total continual stripping and a single 
stripping, whether total or partial, in the case of beets which show exces¬ 
sive development of top owing to persistent rain. In the latter case, the 
suppression of a limited number of leaves tends to reestablish the equili¬ 
brium between the top and the root, and thus to prepare the plant to resist 
excessive transpiration in the event of persistent drought, thereby also in- 
creaseing the richness of the root. This point is being subjected to further 
study. 

52 - Experiments on Fertilising Sugar Beets with Manganese. — fau-ada, o, ami Gkki- 
senteGGer in Oesterreichisch* Ungarische Zeitschrift fiir Zuckcrindustrie md LmdmrhchaU^ 
Year 44, No. 5, pp. 379-388. Vienna 1915. 

The experiments were made in plots with soil of the same physical and 
. chemical composition. A certain number of cultures without the addition 
of manganese served as control. To the remainder were added different 
amounts of peroxide of sulphate of manganese at the rate of 10-20-40-60- 
120-240 lbs. per acre. Beets of the variety. "Dobrowitzer Original” were 
sown on May 22, thinned on June 15, June 23 and July 3, and harvested 
on November 15. Their yield and chemical composition were then deter¬ 
mined and allowed of the following conclusions being drawn. 

1) Manganese is capable of increasing the yield. 

2) It does not appear to have any marked effect upon the sugar 
content. 

3) The effect produced by each form of manganese is limited to 
a certain quantity of this substance, beyond this the effect is negative. 

4) An excessive amount of manganese is more injurious to flic root 
than to the leaves. 

5) A large amount of manganese gives rise to a relatively increasing 
amount of water on the part of the plant. 

6) In order to obtain satisfactory results, it is necessary to know 
the exact amount of manganese required by the plant. 
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53 - Ail-Layering of the Coffee Plant. — Lan and Farant, in Bulletin Econotmque de 
I’lndocMne , Year 19, No. 113, pp. 403-408 Hanoii-Haiphong, May-June 1915. 

Air-layering has proved to be successful for coffee, and should be useful 
in allowing of more rapid planting. Young plants of Coffea ccmefihova var. 
koniloucnsis were received in March, 1912, by M. Farant from the Belgian 
Congo; they grew rapidly and in three years reached a height of 8 ft. Their 
rather spreading habit and the necessity of cutting back some interlacing 
branches suggested the idea of trying air-layering. This was effected at 
the end of November 1934 by ringing a length of 4 or 5 inches at 5 ft. from 
the ground and enclosing the base of the shoot in a ball of clayey soil mixed 
with rotted paddy hulls, tied up in old reed-matting. There was no need 
to water, as the rains were sufficient. After 2 y 2 months, six out of eight 
of the shoots had rooted ; they were cut off and potted on March 1,1915, at 
the latest. Only one lay er was slow in picking up, but this flow ered like the 
others and its flowers set successfully. 

It is evident that air-layering is extremely easy in the case of this va¬ 
riety of coffee, since the shoots can at the same time put out roots and pro¬ 
duce fruit; this proves remarkable vitality and adaptation to the soil. 

54 - Analysis of Tea Grown in Russia. — melikor, p. g. and rosebnblat, m., in 
Joumale Opitnoi Agronomli (Experimental Agricultural Review), Vol. XVI, No. 3, 
pp, 213-216. Petrograd, 1915. 

The attempts to introduce the cultivation of tea [Thea chincnsis I v .) 
along the western littoral of Transcaucasia date back to the first decade of 
the past century. Notwithstanding the success attending these attempts 
the cultivation of this plant on a commercial scale has taken place only 
in recent times and at present in the region of Batum, 1820 acres are under 
this crop. The conditions of climate and soil are favourable, the average 
rainfall being about 100 inches, of which most falls during the winter months. 
The methods of harvesting, drying and feimentation are similar to these 
in India. 

The analytical results of tea grown at "Tchiakva” near Batum are 


as follows: 

I. 

II. 

III. 

IV, 

Value in shillings per lb.. 

5/9 

per cent 

3/10 

per cent 

1/654 

per cent 

per cent 

Moisture... 

6.75 

6.53 

6.92 

7.01 

Organic matter soluble in water. 

33-0 

32.73 

31.38 

33**5 

Mineral matter in soluble organic matter . 

3*94 

3*97 

3.50 

3-78 

Organic matter insoluble in water .... 

55-00 

55.73 

56.17 

57.76. 

Mineral matter in insoluble organic matter 

1.30 

1.37 

I.63 ' 

i.6o- 

Ether extract. 

7.70 

3.26 

7.58 ' 

2,72 

Thein. 

3.22 

3.00 

2.64 

2.26 

Tannins.. 

8.93 

8.04 

8.38 

8.25 

Total nitrogen. 

7.79 

7.38 

3.61 

3*92 

Ash. 

5.27 

5.31 

5.13 

5.08 

Mn s 0 3 in ash. 

7.30 

3.95 

3.60 

3*95 

Mn g 0 3 in tea. 

0.23 

0.21 

0.18 

0.2a 


STIMULANT, 

AROMATIC, 

NARCOTIC, 

AND 

MEDICINAL 

CROPS 
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It is interesting to note that the amounts of them, tannin, total 
nitrogen, organic and mineral matter soluble and insoluble in water in 
“Tchiakva” tea are similar to those found in China and Indian teas. 

Also, this tea being grown in a soil rich in manganese contains a con** 
siderable amount of this metal, further it is interesting to note that the 
higher priced teas contain more them: thus the tea at 5/0 per lb. contains 
3.22 per cent of thein whilst that at 1/6 * i per lb. contains 2.(>4 per cent. 

55 - Manuring of Cacao at Peradeniya (1). — b amber, m. k, and Coruc.lt, d. s. hi 
Department of Agriculture, Ceylon, Bulletin No. 14, pp. 1-6. Colombo, December 191.1, 

The plots used in these experiments contain a mixed variety of cacao, 
Forastero, Caracas and Amelonado, the first named predominating. Many 
of the trees have been coppiced and are therefore not in full bearing. 

Various manures including artificial and organic were applied annually 
from 1902 to 1911 when all manuring was stopped. The records cover the 
period from 1906 to 1913. 

The conclusions drawn from the results are as follows ; 

Ammonium sulphate gave the best results for the six years^nanur- 
mg and the yield increased during the first year after manuring had ceased 
then fell off rapidly. The yield of the potassium chloride plot fell off ra¬ 
pidly after the manuring stopped while potassium sulphate had a more 
lasting effect. Potassium sulphate and precipitated phosphate gave a 
marked increase the year after manuring ceased and then fell off to the 
lowest position. 

The effect of fish manure was marked for one year after the manure, 
stopped but the yield then fell off rapidly. 

Castor cake alone or with basic slag had a more lasting effect than 
ground-nut cake alone, or with potassium sulphate. 

Blood meal also had a good effect over the two years after the last 
application, this plot rising to the second place. Trenching and burying 
organic matter with lime had little beneficial effect, but with basic slag the 
results were slightly more satisfactory. 

The three plots receiving organic manures (blood meal and castor cake 
alone or with basic slag) gave the best results throughout the whole period 
and it would appear that this is the best form of applying nitrogen to cacao. 

Bx uni nation of the rainfall during the years shows that a heavier rain¬ 
fall during the fruit-setting period June and July results in a heavier crop 
the following November and December. 

5 - State Control of Tobacco Growing in Montenegro. — Baviqlo itat-o in UEcommia 
tumle, Vol. 57, Part 20, pp. 453-455 ; Part 21, pp. 477-479, Turin, October 35 and Novem¬ 
ber io, 19x5. 

State interest in Montenegrin tobacco began m 1903. The formation 
of a State Department for the control of the tobacco industry was sanctioned 
by a law passed in that year (slightly amended in 1905) which granted a mo¬ 
nopoly to a limited company of Italian capitalists for a period of 25 years. 

i? “ n i Sef&teA No. Mi' August 19x5, 


{Ed.). 
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The object of the Department is to utilise the tobaccos produced in Monte¬ 
negro, to improve their quality and increase production. The work of 
cultivation is entrusted to a special Bureau and is carried out in special 
experiment fields under a technical field staff and with the collaboration 
of the keenest planteis in the best tobacco growing regions. 

Amongst other privileges, the Department has the right of fixing the 
area to be planted in tobacco each year and of determining the quality 
to be cultivated in each particular locality. The qualities grown are of the 
land known as "Turkish” or “ Orienfnl Tobacco”, To be more precise 
the varieties grown are " Xanthi Jaka” ("basma” type) and Herze¬ 
govina (bascibagli type with the 3 sub-types “ Podgoritza ”, "ICraina” 
and "Giant Herzegovina”). 

The seed is sown on a cold bed between the second fortnightof January 
and the first of February. The young plants are planted out in May. The 
1 eaves are picked and dried from the end of July till the middle of September. 
With the advent of the first autumn rains the leaves are classified and baled, 
and usually at the beginning of November the product is ready for delivery. 

As soon as the crop is sufficiently far forward to allow of an estimate 
of the crop, the Direction of the monopoly is able to make, when required, 
loans for purposes of cultivation up to half the value of the estimated yield. 
The Administration generally begins buying on November 1; purchases are 
made according to type-samples and tariffs previously arranged by the Go¬ 
vernment. The tobacco when bought is consigned to the depdts of the Bu¬ 
reau mentioned above, where it is selected, packed and allowed to ferment 
{for a period of 5 to 11 months according to the particular type); it is then 
passed on to the maturation sheds and storehouses, subsequently being 
sent to the factory or sold crude for export. The tobacco is generally ready 
towards the middle of September of the year subsequent to that in whico 
it is taken over from the growers. 

The amount of tobacco acquired annually from the growers is about 
285 tons, the price paid being about 2 % d. to 4 % d. per lb. The local unit 
of area, the ratio (about 2165 sq. yds,)produces for consignment on an aver¬ 
age, 286 lbs of leaves worth £4 3s. but, actually, the average production 
is about 385 lbs. per rallo. 

The factory uses chiefly tobacco supplied by the Agency, but it also 
accepts produce from outsiders. All the manufactured products pass into 
the maturing sheds and thence to the central warehouse whence they are 
despatched abroad, or to the 5 distributing station* of the Realm (Pod¬ 
goritza, Cettigne, Niksich, Kolascin and Antivari). 

57 - The Economical Production of Mulberry Leaves. — infommoni senche, m- 

vista dell'industria baoolopca e sericu, Year II, No. 23, pp. 607-608, Figs. 2, Rome, 

November 5, 1915. 

With the assistance of funds established by the Taw for the develop¬ 
ment of sericultura in Italy (1) various agricultural institutions have esta¬ 
blished mulberry plantations either of the bush or field type. 

(1) See Oreste Bqrdiga «The Crisis in Italian Sericulture and the Measures for 
Averting it #. J2. Oct. 1914, pp. 1263-1270. \Ed.) 



8o 


VARIOUS CROPS 


Among these institutions are the Travelling Schools of Agrieulhue for 
the provinces of Alexandria, Bergamo, Como, Cremona. Cuneo, Milan, 
Novara, Padua, Parma, Piacenza, Udine and Verona. 

The reports of these institutions to the Ministry of Agticulture and 
Commerce, examined by the Council having charge of sericultuml in¬ 
terests enable the following statement to be made regarding the method of 
planting. 

Small wild mulberries were used or the variety Morettiauo, or Trent in 
one year old and, less often, two year old seedlings. Plants with leaves 
too much lobed were excluded and, for economical systems of silkworm 
breeding in which leaves are fed without being detached from the branches, 
preference was given to the kinds with thick stiff paper»like leaves as being 
less liable to wither. 

The plantations were generally made in the spring on land ploughed to 
a depth of 20 to 24 inches and manured generously. The planting distances 
adopted were 20, 24 and 28 inches (more rarely 31 to 39 inches) between the 
rows on the square or quincunx system with ro to 34 inches between the 
plants. 

After planting the plants are generally cut down to the level of the 
ground, this results in a vigorous growth the following year with a crop 
in the second yeo.r often exceeding 80 cwt. per acre. 

The establishment of such plantations is technically a simple pre cess 
but care should be taken in the cultivation and manuring. Direct sowing 
followed immediately afterwards by thinning out of the seedlings is re¬ 
commended in the more fertile or irrigated lands and when more regular 
branching is desired. 

The greatest care should also be taken to guard against weeds. It is 
advisable therefore to sow 7 in rows about 30 indies apart. 

The management of the plantation is also easy, but generous manuring 
is desirable with a high proportion of nitrogen. 

Most cultivators believe in the future of this field method of cultivation 
not only in connection with economic systems of mulberry cultivation but 
also in respect of quantity of crop produced in such a short time ; the faci¬ 
lity, rapidity and economy of the harvest either by the ordinary method of 
defoliation or by cutting the branches to the ground ; the easy control of 
Diaspis ; and the advantage of an unmixed crop. 

At the same time it is considered that there it is still place, in hkIi a 
system for standard, half-standard and pollarded trees as in this way 
leaves of various qualities and degrees of maturity may be obtained, not 
to mention a more economic use of the land. 

The exclusive use of this system, however, would be.a serious mistake 
in zones of intensive cultivation and w-here the price of lend is high, aw it 
would occupy too large an area. 

The quality of the leaves obtained in the few experiments made 
was good. 

The dangers of this method consist in the increased liability to damage 
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by frost, especially late frosts, and root rot. !\o special diseasevS have as 
3 y et been noted. 

longer observations are required before it ’will be possible to determine 
the life of this form of plantation. Generally from 8 to 10 years of intense 
production is maintained but in the province of Bergamo there is a 20 year 
old plantation which gives promise of profit for a further period of 5 years. 

58 - Yields of Native Prickly Pear in Southern Texas.— Griffiths, d. (Agriculturist, office 
of Farm Management). Bulletin of the U. S. Department of Agriculture, No. 208 (Contri¬ 
bution from the Bureau of Plant Industry), pp. n, pi. l-II. Washington, May 13, 1915- 
I11 order to furnish information about the handling of prickly pear on 
an economic basis, observations and tests were made with plantings at 
San Antonio as well as Brownsville, Texas. These two localities are re¬ 
presentative of the coastal region of heavy rainfall and of the more inland 
situation of much more uncertain distribution of moisture. 


Summary 0/ yields oj native prickly pear grown from cuttings or old stumps . 


Time harvested 

Character 
of cultivation 

Cutting 
or stumps 

Yields per acre 
per annum 

Species giown 




Ton s 


at Brownmlle 





October, 1909 

Good 

Cuttings 

50*32 

Opuntia gommei and 
Opuntia tyanella 

do. 

do. 

do. 

38.42 

Unnamed 

do. 

do. 

do. 

4 2 -75 

Mission 

Oct, 21 to Dec. 2 7, 

I9XI 

do. 

Stumps 

IO6.843 

Opuntia gommei and 
Opuntia cyanella 

Dormant seasons of 
1912-13 

Good for two 
seasons; none 
thereafter 

Cuttings 

40.314 

Mainly Opuntiagommei 
and Opuntia cyanella 

at San Antonio 

1 




October, 1907 

None 

Cuttings 

2.83 

Opuntia HndheimeH 

April mi<l May, 1909 

Very poor 

do. 

(I) 

do. 

April, 19x0 

do. 

do. 

14*32 

do. 

March, tyi 1 

None 

do. 

5*89 

do. 

March, 1913 

Poor 

do. 

20.685 

Opuntia HndheimeH 
mostly 

April, 1914 

do. 

Stumps 

28.00 

Opuntia UndheimH 

Spring, 19x4 

None, 

1 

do. 

9.8 

do. 


(t) Roughage for 1 cow on i Vs acres, 


It is shown that other conditions being equal, the yields, of prickly pear 
at a particular place have generally been in direct proportion to the care 
given the plantation. The most potent factor after the plants are once 
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thoroughly established is cultivation. The prickly peat does not seem 
to require anything like a dust mulch or deep cultivation, such as is so com¬ 
monly practised with other crops ui dry regions. All that experience seems 
to indicate as necessary is to keep down the weeds, which interfere with the 
growth of the pear the same as with any other crop. Shallow cultivation 
appears to be sufficient, but, owing to the fact the our plantations at San 
Antonio have at times become very weedy, a shallow furrow has been turn* 
cd toward the rows and subsequently levelled with a spike-tooth culti¬ 
vator. In the two situations, the maintenanceof a dust mulch has not seem¬ 
ed necessary even in the driest seasons. 

In one of the varietal plantings at Brownsville, established upon an old 
Bermuda-grass sod, a good dust mulch of 2 to 4 inches seemed to be very 
detrimental, dealing with a loam in a perfect state of tilth for two years, 
Under this treatment there was a constant and abundant supply of moisture 
in the soil. The growth of all species was very rapid for a short time, but 
they soon rotted off at the surface of the ground, and this condition con¬ 
tinued at an alarming rate for two or three seasons after the establishment of 
the plantation. The spineless and introduced species suffered most, hut 
the native species rotted off also. They simply fell over and took root 
again on top of the ground, thus becoming reestablished and still making a 
phenomenal growth. Under these humid conditions a deep dust mulch 
was decidedly detrimental. Treatment which allowed the soil to dry out 
more readily was productive of better results, Tu short, upon the heavier 
lands of southern Texas, represented by the regions in which this work lias 
Been done, a dust mulch does not seem to be essential, but it is necessary 
to keep down the weeds and give sufficient cultivation to allow a good pene¬ 
tration of moisture at the time of rainfall. 

At Chico, California, where the summers are long, hot mid dry, all 
species except those from the driest deserts have withered badly when weeds 
were not kept out, but when cultivated sufficiently to keep them down no 
wilting occurs. The desert forms have shown no signs of withering at 
Chico, even when no cultivation or irrigation was given. Kven with poor 
cultivation, plantings of native prickly pear at Brownsville have never 
suffered from drought, although the same plants occasionally wither in 
the brush in the vicinity. At San Antonio the poorly cared for and weedy 
plantings were often considerably withered. The cultivation there has 
never been sufficient to do much in the way of conserving moisture, hut 
has usually been enough to cause a good penetration of the rainfall. When 
no weeds were present the evaporation of this rainfall from a poorly cul¬ 
tivated surface has not caused the plants to wilt. 

50 - Chettopodiam quinoa in Columbia. — HepMfim de Cnimhk t Rmsta dd 
Ministerio de Ohms Ptiblicm (Secddn. de Agricollum, Colonfonddn <* Itnmlgnidrtn) 
Year VIII, No. is, pp. 717-719. Bogotd, December, *9x4. 

The Ministry of Public Works of Columbia has initiated experiments 
, on the introduction of QmopoMnm quinoa (" quinna”) from Peru and its 
^acclimatisation in the cooler regions of the country, For this purpose seeds 
obtained from the Columbian Minister at Mmu (SetVir Rdunrdo 
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Restrepo So.enz). Seeds obtained in 19x3 did not germinate and another 
consignment was dispatched in T914 accompanied by the following inform¬ 
ation : 

Ch, qninoa grows to a height of r metre or more, with lanceolate leaves, 
large bunches of greenish flowers, spherical seeds about the size of millet 
and yellowish white in colour. The leaves constitute a useful vegetable 
but the seeds are the most important crop. They are largely used in the 
Sierra del Peru and frequently form the basis of the daily rations. 

The cultivation of the plant is easy, its yield very considerable and 
its requirements limited. Mountain land is generally used. On the 
Cordilleras it is cultivated to a height of from 10 000, and according to 
some up to an elevation of 12 000 feet. Sowing takes place at the beginning 
of the rainy season in clay and calcareous soils without either manure or 
irrigation. The Indians often combine this crop with potatoes, maize, etc. 
The mature fruiting stems are cut, left to dry, and threshed by hand to li¬ 
berate the seeds from the capsule. The seeds should then be carefully 
washed, macerating for 24 hours in cold water changed several times to pre¬ 
vent the water from becoming bitter or from foaming when shaken. This 
removes the bitter flavour which would render the seeds uneatable. The 
water is subsequently used for washing woollen garments. 

The washed grains are then boiled and sold in this form in the markets 
of Peru. They may be eaten as they are or with the addition of salt or 
condiments or prepared in various ways. An alcoholic drink is also made 
from it by fermentation. 

The cooked grains are an excellent food for poultry and for those of 
fastidious taste, such as turkeys. 

It is suggested that this plant is worthy of acclimatisation and dis¬ 
tribution in Europe is well as in America. 

60 - Frost Protection for Fruit and Vegetables. — see No. 5 above. 

61 - Pollination of Fruit Trees: Observations and Experiments from 1904 to 1912 . 

— Mxddlkbrookr, W. J. in The Journal of the Hoard of Agriculture, VoL XXII, No. 5, 
pp. 4x8-433. Tyontion, August, 1915. 

The theory of pollen sterility, i* e,, the inability of certain varieties of 
fruit to fertilise themselves and produce fruit, has not yet been completely 
established. 

Sterility cannot be attributed to close in-breeding, as most of the vari¬ 
eties of fruit trees in cultivation originated in chance seedlings, the parentage 
of which is unknown, and little effort has been made to produce strains or 
fixed types of fruit trees as in the case of flowers and vegetables. Neither 
can sterility always be attributed to impotent pollen : many other agents 
may be responsible for the destruction of fruit crops during the flowering’ 
period. 

In these experiments the following methods of pollination were used. 

1, Hand pollination by means of a brush ; a separate brush being 
used for each variety of pollen employed. 
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2* Pollination by bees. In 1910 a stock of bees was introduced into 
the orchard house and allowed to remain until all kinds had flowered. 

3. Pollination by wind. The wind was simulated by means of 
bellows and by shaking the trees. The trees were isolated by means of 
muslin screens on a framework of light canes. Suitable trees of small size 
were selected for the purpose, and a uniform number of fruit buds v\ ere 
left on each tree. 

The results of these experiments were very successful from a practical 
point of view as only about 5 per cent of the trees failed to set a sufficient 
quantity of fruit for a crop and no trees were entirely barren. 

The introduction of bees was a failure as far as the currants and goose¬ 
berries were concerned as the bees preferred to live on the honey in the hive. 
The pollination of the other fruits was not so good as in the case of arti¬ 
ficial pollination, probably owing to the numerous kinds of fruits in bloom 
at the same time. The blossoms of stoned fruits were preferred to the 
other kinds. It was also observed that the bees worked newly opened 
flowers for honey collection and that the pollen was collected separately 
or by special bees. The only other insect which took part in the pollination 
was a small dark coloured bumble bee which worked more effectively than 
the ordinary bees. Pollination was most effective on days with intervals 
of cloud and sunshine with a warm and slightly hmnid atmosphere. On 
dull, cold days and abnormally hot days pollination was ineffective. 

The wind pollination gave good results. Out-door fruit was obseived 
to set fruit more freely with gentle breezes of wind and occasional showers 
of rain and a sufficiently warm atmosphere. 

Table showing Results obtained with different fruits by ('ross-Pollinatian as 
compared with the Pollination by the Varieties own Pollen and Mixed 
Pollen taken from various Varieties indiscriminately, 

(The figures represent the percentage of fruit set and remaining on the trees at the 
time of thinning, the fruit being of considerable size and securely fixed. The results are 
from experiments carried out for five years in succession (1007*rate), The trees were 
established in pots and fruited under glass without artificial heat.), 


Apples. 

Own pollen .. 0.20 

Mixed pollen . 14.54 

Allington Pippin. 15.62 

Beauty of Kent. 14.30 

Belle Pontotoc .. 16.76 

Bismarck. .. 16,48 

Cellini . 14,38 

Cox’s Pomona. 12.76 

Devonshire Quarrenden. 16.53 

Dutch Mignonne. 17.66 

Golden Spire. 16,87 

James Grieve. 26.21 


Jonathan. 16,00 

King of Tompkins County ... 16.26- 

Kings Acre Bountiful. iO**U 

Margil . 14.40 

Newton Wonder. 14.62 

Scarlet Nonpareil . 18,00 

The Queen . 15.81 

Washington. 16.89* 

Wealthy . 24.19 

Worcester Pearmain. 15.06 

Pears, 

Own pollen .. 8.97 

Mixed pollen .. . 10,70 
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Bergamotte Esperen. 15.92 

Beurre Clairgeau. 17.00 

Beurre Hardy. 17.00 

Beurre Ranee. 15.85 

Beurre Superfm. 17.00 

Bon Chretien (Williams) .... 16.66 

Conference . 17.60 

Dr. Jules Guyot. 19.71 

Emile d’Heyst . 16.14 

Bouise Bonne of Jersey ... t8,oo 

Marie Iconise d’Uccle. 14.88 

Nouveau Poiteau . 17.40 

President d’Osmonville. *743 

Princess . 15.85 

St. Tuke. 19.00 

Triomphe de Vienne. 20.44 

Vicar of Wakefield. 14.40 

Klondike (not in commerce). ... 17.00 

Charles Ernest. 17.07 

Afiricots. 

Own pollen. 17.14 

Mixed pollen . 25.85 

Kaisha. 29.83 

Moor-park. 27.33 

Oullins Early . . .. 32.33 

Nectarines. 

Own pollen. 13.53 

Mixed pollen . 17.84 

Cardinal . 18,20 

Dry den. 22.00 

Goldoni. 21.80 

Pine Apple. 20.40 

Spenser. 18.75 

Peaches. 

Own pollen. 15.35 

Mixed pollen . 18.74 

Condor. 18.00 

Crimson Galande. 22.81 

Dr. Hogg. 21.54 


Duke of York. 23.40 

Dymond . 20.88 

Early Grosse Mignonne. 20.12 

Golden Eagle. 22.00 

Tate Devonian . 19,50 

Peregrine. 23,92 

Royal George. 21.80 

Sea Eagle . *. 21.12 

Thomas Rivers . 23.13 

Cherries. 

Own pollen. 18.07 

Mixed £>ollen . 30.50 

Frogmore Early Bigarreau .... 29.57 

Governor Wood. 31.00 

Knight’s Early Black. 29.66 

Tate Duke . 26.66 

Morello.. . 25.50 

Werder’s Early Black . 27.60 

Gean or Wild Cherry . 26 72 

Plums. 

Own pollen. . 11,10 

Mixed pollen . 16.32 

Blue Rock . 1S75 

Count Althan’s Gage. 15.00 

Dcnniston’s Superb . 15.50 

Early Prolific. 14.00 

Grand Duke. 1520 

Heron . 17.54 

Jeftcrson . 13.53 

Tate Orange. 13.60 

Mallard. 16.53 

Monarch . 16.77 

Oullins Golden Gage. 14.00 

Pond’s Seedling. 15.71 

Prince of Wales. 15,00 

Swan. X 9-43 

Curlew. 16.37 

Cox’s Emperor. i 5«50 

Coe’s Golden Drop. X3.5r 


These results represent the pollination of 17 varieties of apples, 48 
pears, 7 apricots, 13 nectarines, 14 cherries, 31 peaches and 39 plums. ^ In 
calculating the results every flower In each truss of bloom was taken into 
account. The average numbers of flowers In a truss was as follows : Apri¬ 
cots, 3 to 5 ; apples 5 to 7 ; cherries, 15 to 25 ; nectarines and peaches, 2 to 5 ; 
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pears, 9 to 12 ; plums, 3 to 9. It was invariably, found that the first 
flowers of a truss that opened were fertilised and began to swdl imrne* 
diately, while the remaining flowers of the truss, although pollinated did 
not swell ; the stalk and embryo-fruit turned yellow and fell off. 

Experiments with eider apples showed that in grass orchards planted 
with standard trees, cider varieties, planted among culinary and dessert 
apples would have a beneficial effect on the cropping of the latter. The 
following varieties of early flowering cider apples were tried and recom¬ 
mended : Bedan des Parts (April), Cherry Hereford (middle May), I)e Bout* 
teville (early May), Eggleton Styre (middle May), Handsome Hereford 
(middle May), Medaille d'Or (early June), Rouge Bruyere (early May), 
Sam's Crab (April), Stymie's Kernel (end of May), Strawberry Hereford 
(Middle May), White Hereford (early May). AH these varieties are ex¬ 
tremely prolific. 

The best form of tree for pollination experiments is the single cordon 
grafted or budded on suitable stocks. 

With grapes there was a tendency for the pollen of all varieties to set 
freely, except in the case of Muscat Hamburgh which showed a preference 
for the pollen of Black Alicante or Black Hamburgh. Cases of bad setting 
were generally found to be due to the presence of a little drop of nectar 
hanging on the end.of the pistil, which prevented the pollen from doing 
its work. The nectar was removed by syringing the bunches early in the 
day with clean warm water (5 0 F. above that of the house). When dry 
the bunches w r ere stroked downwards with the hand and afterwards 
shaken. Very good results were obtained in this way. 

The best results with currants and gooseberries under glass were ob¬ 
tained by placing the bushes exposed to the wind from the ventilators and 
where a cooler temperature could be maintained. 

62 - Contribution to the Physiology and Technique of the Forcing of Woody Plants.— 

I*a Makca, I<\ in Lc Stazioni spmmcntali n<*raru itatianc , Vol. XJyVIII, Part 10-11* 

pp. 772-782. Modena 1015. 

The writer reviews the methods of forcing woody plants to obtain early 
fruits as proposed by Weber (acupuncture of buds and injection of special 
reagents), Pqrthexm and Kui/M (acupuncture, hot water ballus, removal 
or suppression of the bud scales), Molisch (hot water baths or hot ait) 
improved by Howard and Jqhannsen, and of those based on the use of 
anasthetics. The writer carried out experiments at the Royal College of 
Agriculture at Portici (Naples) with the object of improving arboricultura! 
practice. The experiments were carried out on varieties of apples and a 
vine (Palumbo stock) using the following methods of forcing: i) separation 
of the scales; 2) complete removal of the scales; 3) simple pricking with 
a needle; 4) injections of distilled water; 5) 20 per cent solution of quinine 
sulphate; 6) sulphate of iron; 7) sulphate of nickel; 8) sulphate of copper, 
these methods were tried both alone or in combination. 

All the buds treated opened earlier than the controls, by a period 
varying from 9 to 21 days and in the large majority of cases by a period 
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of 2 weeks. The same advance was shown in flowering and in the swelling 
and ripening of the fruits. 

The writer concludes that the accelerating action of the budding of 
plants may be attributed almost exclusively to the lesions produced on the 
bud either by simple needle puncture or by the separation or suppression 
of the scales or possibly even by injections. Probably the greater aera¬ 
tion of the interior of the buds and the diminution of the pressure exer¬ 
cised by the envelope of scales can also have some influence though 
it is only a minimum one. 

Injections and needle punctures give almost equal results but the lat¬ 
ter method is preferable in practice (effected on the middle part of the base 
of the bud, on the leaf scar) and its technique more simple. 


63 - Methods of Encouraging Cider Apples to Bear Every Year. — Truelle, in Comptes 
Rendus des Seances de VAcadimie d*Agriculture de France , Vol. I, No. 19, pp. 597-602. 
Paris, October 30, 1915. 

Methods of encouraging every-year bearing of cider-apples are classi¬ 
fied by the writer in four categories : 1) selection of variety; 2) suppression 
of flowers; 3) manuring with phosphates and potash; 4) root-pruning and 
lifting of the trees. 

t) Selection of varieties . *— There are two w*ays of effecting this, both 
derived from direct observation. The first, which seems the best, consists 
in choosing grafts from healthy trees showing abundant promise of fruit for 
the y ear of grafting. It is sufficient to choose trees which are laden with fruit 
when nearly all the rest are in their off-yeai, and which have show-n regular 
alternation in bearing for some years. 

The second method is based on the choice of varieties whose leaves 
open before the flowers, providing them with food reserves, and in trying, 
to fix this course of vegetation in the varieties which show this tendency, or 
some inclination to acquire it. 

2) Suppression of the flowers . — This veiy ancient practice would be al¬ 
most impossible in the case of large appple and pear trees. It is then neces¬ 
sary to have recourse to destroying the flowers by the application of a cor¬ 
rosive spray, e. g. a 3 per tooo solution of sulphate of iron; this does not 
injure the leaves, but destroys the stamens and pistils ; it must be applied 
as soon as the flowers begin to open and before fertilisation takes place. 

3) Manuring with phosphates and potash. — A fertiliser consisting of 4 % 
lbs. of superphosphate and 2 % lbs. of sulphate of potash per rod spread in 
the year of general bearing of the other trees of the orchard, is advised for 
trees temporarily barren after some years of bearing. It should be followed 
by a further dressing of x 3 / 4 lb. of superphosphate and about 1 % 
sulphate of potash per rod in subsequent years. 

4) Root-pruning and lifting the trees. — Root-pruning generally leads to 

marked decrease in vigour of growth in the following year, with increased 
formation of fruit buds. It may be combined with lifting so as to prune the 
large roots more thoroughly; but it is only likely to be successful for trees 
10 to 15 years old. * 
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64 - Apple Breeding, — See No. 30> above. 

65 - The Possible Utilisation of a Wild Species of Armmrdium In Brasii — Xh* 

Moraes, Paschoal, in Chacams e Quinines Year VI, Vol. XII, No. 4i P- «55- SS.0 Panic, 

October 15, 1915. 

Cajueiro (Anacardmm sp.) is one of the commonest trees in Brazil, where 
it is indigenous and is often found in the wild state, especially in the north* 
west of the country. Its uses are numerous : tannin from its bark ; wood¬ 
work and clogs; resin as a substitute for gum arabic, over which it has the 
advantage of not being hygrometric; its fruit in the green state is suitable 
for culinary purposes, and being of agreeable taste and nutritious, it might, 
if preserved, form the basis of a large industry. The nut of the ripe fruit 
contains a kernel of the following composition : fats, 47.13 per cent; nitro¬ 
genous matter, 9.7 per cent and starch, 5.9 percent. Under the name of 
" East Indian almonds ” it is used in place of almonds and nuts in confec¬ 
tionery. The pulp of ripe fruit known as u caju ” is used for making fer¬ 
mented drinks, fruit paste and candied fruits. At present use is only made 
of a very small part of the wild fruits —The yield is enormous and reaches 
about 3000 fruits per adult tree between November and February; the 
number of trees in the coastal and continental portion of Brazil is es¬ 
timated at more than 500 millions. 

66 - Botanical Characters of the Leaves of the Date Palm Used in Distinguishing 

Varieties. — Mason, S. C. (Arboriculturist, Bureau of Plant Industry) in U, S. De¬ 
partment of Agriculture Bulletin No. 223 (Professional Paper), pp, 1-16, Plates I-V. 

Washington, D. C. June 23, 1915, 

The use of fruiting characters alone in determining the varieties of 
dates has considerable disadvantages particularly in the case of male and 
immature trees. To overcome this difficulty the writer suggests the fol¬ 
lowing foliage characters as a basis of classification: 

Colour of foliage and epidermal characters. 

Curve of the rachis: graceful or stiff. 

Pinnae: mode of insertion, whether introrse, oxtrorse or antrorse; 
dimensions, length, breadth and thickness; axial divergence in both I10* 
rizontal and vertical plane ; percentage of spines. 

This system is applied to the description of the following varieties 
of dates : Deglet Nbor, Kayany, (Birket el Hadji), Meimkher and Thoory. 

€7 - The Washington Navel Orange. — shamel, a. i>. (Physiologist, tr. s. Dtp. or Agri¬ 
culture, Riverside, Cal.) in The Journal of Heredity, Vol. VI, No. to, pp, 435*445, 6 Jigs. 

Washington, October 1915. 

This paper is an attempt by the writer to bring together the available 
information concerning the origin and development of the Washington Navel 
variety. The historical data relating to its origin and development in 
Brazil were collected by an expedition sent to that country by the ll S. 
Department of Agriculture in 1913 which included the writer. 

The Washington Navel orange originated at Bahia, Brazil, as a bud 
sport from the Portuguese variety " larauja select a M undoubtedly intro¬ 
duced py the Portuguese into Brazil very soon after the colonization of 
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: that country. The variation was discovered and first propagated by a 
Portuguese gardener at Bahia in 1S22, 

Prom the first the seedless fruits of the navel orange called in Brazi 
" laranja selecta de umbigo ” were highly prized by the Bahians, the variety 
spread rapidly and at the present time if has practically supplanted all 
other varieties of oranges grown in Bahia, with the exception of a sour or 
bitter variety called 41 laranja di terra (Citrfos vulgaris Risso) which is 
grown for the production, of seeds used for raising stocks. Near Rio de 
Janeiro commercial orchards of the “ laranja selecta” variety are still 
cultivated and in them cases of limb sports bearing typical navel orange 
fruits were observed. 

At the time the expedition visited Brazil, it found growing at Bahia 
about 50 000 bearing navel orange trees and about as many more below the 
bearing age. The trees are usually planted at the rate of about 100 per 
acre. The development of this industry has been encouraged by the Bra¬ 
zilian Government and particularly by the city of Bahia which has establish¬ 
ed an experimental farm for the purpose of investigating methods of pro¬ 
pagation, culture and handling oranges. The municipality of Bahia within 
tlie territory of which there are about 35 000 acres of land suitable for plant¬ 
ing oranges, makes great efforts to encourage an export trade particularly 
to the larger cities of South America. But even the city of Bahia itself is 
a good market, the fruits retailing there at an average of about 3 cents each. 
The expense of clearing the laud, planting the orchards, and bringing them 
into bearing is frequently made up by the profits from the culture of manioc 
between the rows of trees. The bearing orchards are cultivated by scraping 
off the weeds from one to three times a year with a heavy hoe or “ en- 
chada ”, About the only fertilizer used is barnyard manure. Insect 
enemies and fungus diseases are not controlled artificially except in the 
case of ants (destruction by digging or, recently, by fumigation). 

The navel orange orchards at Bahia are given no irrigation, the an¬ 
nual rainfall being about 50 inches. The principal crop ripens in May, 
June and July (whiter months). Another crop ripens in December, January 
and February, while on some trees ripe fruits are found all the year round. 

The Bahian navel orange was introduced into the United States 
through the efforts of the late WiWiiAWt Saunrkks, horticulturist for that 
division of the Patent Office corresponding to the present U. S. Depart 
meat of Agriculture. A first shipment of these trees was made in 1868 but 
during the long voyage they died. A second shipment made in the follow¬ 
ing year was successful. When the trees were ready for distribution in 
1873, two were send to a Mrs Tibbets, who resided in Riverside, Southern 
California, and most of the remainder to Florida, which was thought to pos¬ 
sess more nearly ideal conditions for the growth of this variety. But 
while this orange proved superior in many respects to any then grown in 
Southern California, in Florida it turned out somewhat unsatisfactory 
particularly on account of low production in comparison with other va¬ 
rieties grown there, and has never achieved any great commercial success 
in that State. 
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Mr. Saunders distributed this variety under the name of the “ Ba¬ 
hian Navel Orange”, but subsequently the growers united upon the name 
of “ Washington Navel Orange ”, 

The general introduction and development of the navel orange industry 
in California has occurred within the last forty years. At present there are 
about ioo ooo acres of this variety cultivated in the State and the produc¬ 
tion is about io ooo ooo boxes per year. From California trees* of this 
variety have been sent to Japan, Australia, South Africa and other foreign 
citrus districts. In those regions the variety has become commercially 
important and its culture is being rapidly extended, so that it is becom¬ 
ing one of the leading citrus varieties of the world. 

In California the Washington Navel is usually budded upon stocks 
from the Mission Sweet Seedling oranges. In some districts it has been pro¬ 
pagated upon stocks grown from grape fruit, the Florida sour orange, and 
the Floida rough lemon seeds. 

Jn 1909 the writer began a series of observations on the behaviour of 
this variety under different soils and climatic conditions in California. 
In the study of these trees, it was found that numerous diverse types of 
trees and fruits existed, and that frequently trees grown from a single 
navel orange bud produced several characteristic types of fruit. In some 
cases this variation was found to occur as limb sports. In other cases these 
variations were found as single fruits. 

Systematic investigation was begun by the writer with the object of 
discovering the extent and importance of the diversity of types arising 
from bud mutations. Plots of about no trees each were selected in re¬ 
presentative orchards and careful performance records secured from each 
tree in these plots. After six years systematic study, conclusions can 
safely be drawn that the diverse types of the navel orange existing in 
California have originated from bud sports. The trees of these types have 
characterictic habits of growth and the fruits borne by these trees are of 
very widely differing commercial value. 

The occurrence of these diverse types is very much more frequent 
than has heretofore been supposed. One of the characteristics of some of 
the unproductive and undesirable types of trees is unusual vigour of growth. 
Frequently these trees stand out in orchards several feet in height above 
the neighbouring trees and have also a greater spread. They also frequently 
produce au unusual number of suckers, which vigorous vegetative growth 
was highly prized for propagation, and has caused air increasingly large 
proportion of deterioration in the characters of production of the variety. 
Performance records have been kept for some years, the undesirable types 
have been successfully top-worked using budwood from select trees of the 
best types. 

Some of the leading nurserymen have adopted the principle of propaga¬ 
tion from select trees, propagating only from tho.se trees producing large, 
regular and valuable crops as shown by actual performance records. El; 

been commercially demonstrated that a valuable type of the navel 
L ^ange can be isolated through bud selection based on performance records 
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and that the variation in this type can be controlled by bud selection so 
that by this means the variety can be conserved, maintained and im¬ 
proved. 

The limb selections are done by cutting the budwood from the select 
trees with the ripe fruit attached and using only budwood of the preceding 
year's growth from the limbs which produce the typical fruit. This wood 
while it is of small size has been successfully used commercially. It pro¬ 
duces equally good, if not better, trees than those propagated from the 
larger and more rapidly growing wood. 

In the orange districts of Bahia a tree renewal is practised by the grow¬ 
ers. After 15 or 20 years the tree tops are cut of and new tops grown from 
the old trunks. The trees are either cut back severely to a point just above 
the bud union or only the smaller limbs are cut off. The amount removed . 
is governed by the condition of the trees. The renewed trees were found to 
*be surprisingly healthy, vigorous growing and productive. Some trees were 
found to have been renewed as many as four times, indicating that the trunks 
were from 60 to 80 years of age. 

Another interesting practice observed in the Bahian navel orange dis¬ 
tricts was the budding of stocks set in permanent orchard places, whilst 
in the past the general method followed was that of the ordinary nursery; 
for the former system it is claimd that a more rapid growth of the tree, 
earlier fruiting and greater resistance to^disease are ensured than with the 
ordinary transplanted nursery trees. 

Bud variations were found in the Bahian navel orange, but apparently, 
are not so frequent as in the California. Washington Navel orange trees. 

Distinct types of trees were observed in all the orchards examined. On in¬ 
dividual branches leaf variations and especially of the petiole were very 
frequent. Among the variations of the fruit the typical flattened and 
wrinkled so-called Australian navel fruits was found as well as reversions 
to the “laranja select a”. 

Variability in the time of ripening fruits, size, shape, navel characters, 
co our and other characters was particularly marked. Most of the types 
of navJ oranges found in California were observed in the orchards of Bah a, 

6 ? Studies and Observations on Direct Producers iifPoitou, France, — Magngn, a. vine or own 

in 'Le Progyt to agricok el viticole, Year 32, No. 45, pp, .}44-447. Montpellier, November 7, ; 

Since 1894 the writer has cultivated some hundreds of direct producer 
hybrid vines in his vineyards and experimental fields. Observations of 
these vines indicate their behavious under the conditions in Poitou, where , 
the land is hilly and the soil dry and calcareous. 

The varieties are classed as follows: 

Varieties requiring no treatment in normal years. 

Red grapes: GailUtrd No. 2; GaiUatd No. 194; Couderc 503 (Oiseau bleu); Couderc 4401 
(Oiseau rouge); 

White grapes: Bertille-Seyve 450. 
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Varieties requiring one or two corricR sprays early in the season, 

Red grapes: Seibel No. i: Seibel No. 128; Seibel No. .1003; Seibel No. conft; BcriiUe- 
vSevve 618; Seibel 2007. 

White grapes: Gaillaicl 157 (Roi ties Manes); Sdbel 4571; Cuslel mart ; Cmidero V{ 


6(j - Baco’s Vine Hybrids in Charente, France. - petit, victor in le Progrh twMt 

ct viticok , Year 42, No. 15, pp. 443-44*1 Montpellier, November 7,1015. 

The writer describes the good results obtained in several years' tests 
with two hybrid vines of the Baco collection, with regard to yield of fruit, 
the quality of the vines and resistance to fungi and phylloxera. 

The two hybrids are: 

Baco (24-23) No. 1. Folle blanche X Riparia; fruit red. 

In 1915 this hybrid gave very good results without either copper or 
sulphur sprays. Vines with long runners grown on the double ftuyot system, 
the oldest being 5 years, yielded from 70 to xoo bunches of a total weight 
of 11 to 15 V2 lbs and the yield of must was 8 gallons per 100 lbs of 
grapes. 

Maurice Baco (22 A). Folle blanche X Noah ; fruit white. 

The resistance of this hybrid to fungoid diseases and phylloxera is so 
much superior to that of Noah that in ordinary years it merely requires 
spraying once with coppers alts with occasionally a sulphur dusting, in un¬ 
favourable years two light copper sprayings are necessary. Further, it does 
not require to be grafted. Neither is there any danger from vine rot 
(Botrytis cinereaPt rs.) nor from the fall of the fruit at maturity. 

The analyses of the wine of these two hybrids gave the following results; 


Baco No. x. Maurice Baco. 

Density. topi.7 Alcohol, pci cent by volume 14.7 

Extract at ioo°. gins. 235.1)0 lloudart extract per rono gms. 30,8 

Ash .. ” 3.7ft Acidity (H 2 $0 4 ) per moo gins, 7,«j 

Sugar (Pchling). u 214.50 Reducing sugar per mm* gins. 9,85 

Alcohol, percent by volume ” 12.5 

Acidity (H a $0 4 ). ” 7.12 

Tannin. ” 0.615 


70 - The Growth of the Black Poplar in Tuscany and its Utilization. - Somma, if, In 
UAgricoUura ilaliana, Year XI (With scries) l’art iK-ki, p|>, 411-420, I'iwt, September ju 
October 16, 1915. 

Following the same methods adopted in his investigations on the growth 
of black poplars in the Tuscan Appennine at a height above sea level of 
between 1300 and 1600 feet (i),the writer has now studied their growth in 
the same locality (Commune of Vernio, province of Florence) but at a 
height of 2460 feet and comparatively at a height of 230 feet above sea level 
The results obtained are shown in Table I: 


(HI) 


(1) See B. Dec. 1915, No. 1305. 
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TabIvE I. — Average yearly increment, for quinquennial periods, 


of the dia meters of black poplars. 



At n height of 


o.t)8 ft. 

10.82 ft 

20.66 ft. | 

30.50 ft. 

40.34 ft. 

50.1S it. 





At an 

altitude of 2460 feet, 








inches 

indies 

. indies 

inches 

inches 

inches 

At the age of 26-25 y«us 

0.31 

0*35 

°43 

0.51 

0.51 

o.55 


» 

25 20 

)) 

0-33 

0.40 

0.52 

0*55 

O.58 

0.6l 


» 

20-15 

» 

0.41 

O.51 

0.6l 

0.56 

0*55 

— 

)) 

» 

15-10 

» 

0.41 

0.46 

0.67 

0.51 

— 

— 

» 

>) 

IO- 5 

it 

0.41 

0.41 

0.59 

— 

— 


» 

» 

5- 0 

» 

0.27 

... 

— 


-— 

— 













At a height of 


0.98 ft. 1 

14.10 ft. 

27.22 ft. 

40.3*1 ft. | 

5346 ft. 

6658 ft. 





At tin altitude of 230 feet. 








inches 

1 inches 

'Inches 

inches 

inches 

inches 

At the age of 2 \ 20 

yeais 

0.47 

o-o 4 

0.70 

o.8l 

O.60 

0.57 

i> 


20-15 


0.51 

| 0.66 

0.83 

0.80 

0,69 

— 

» 

» 

15-10 

» 

0.57 

o.t> 3 

0.78 

O.70 

— 

— 

n 

» 

to- 5 

» 

o*59 

°.t>3 

— 

— 

— 

— 

0 

)> 

5- 0 

» 

0-55 

j __ 

L._ 

— 

— 

— 


Tabee 1 L— Eeightincrement of black pop lar , 


Number of wood rings : 

“ - - - - —~ - 

rit the various heights 



j Average yearly 

Average quinquennial 

heights 

in feet 

NumJjer of ! 

wood rings, increment in height 

ago of plant ; 
rears 1 

1 

j 

increment in height 

I 


At an altitude of >2460 ft. above sea level 


0.98 

26 

during the first 6 yeais 

. 1.64 ft. 

from 0 

to 

5 

years. 

8,20 

ft. 

10.82 

20 

» 

the next 

5 » 

. 1.97 » 

- 5 

» 

10 

» 

9.51 


20,66 

15 

» 

» 

3 " 

. 3.28 » 

» 10 

» 

*5 

M 

14.27 

» 

30.50 

12 

<» 

« 

4 11 

. 2.46 » 

rt 15 

» 

20 

» » 

12.30 

n 

40.34 

8 

» 


4 » 

\ 2.46 » 

» 20 

» 

25 

» * 

10.33 

'* 

50.18 

4 

» 

» 

4 )) 

. 1,80 » 







57 - 4 ° 

0 













At 

an altitude * of 230 ft. above 

sea level. 






o.y8 ! 

24 

during the first 5 years. 

. 2.62 ft. 

from 0 

to 

5 

years. 

13.12 ft 

14.10 

19 

» 

the next 

5 » - 

. 2.62 » 

» 5 


10 

» 

13.12 


27.22 

X 4 

» 

» 

4 * * 

* 3*28 » 

» 10 


15 

1) 

17.48 

n 

40,34 

xo 

» 

» 

3 » • 

* 4,36 » 

» 15 

1) 

20 


18.56 

'» 

53*49 

7 ' 

j* 

.) * 

4 » . 

. 3.28 0 

)) 20 

» 

24 

» 

10,50 

w 

73,80 

3 

» 

» 

3 " * 

. 2.39 » 
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Table III. —• Volumes and form factor of block •poptoys at diffi yi ni agi $ 

and qidnqucmtia l per milage of increment. 

| Quinquennial prreoul uge 


Volumes and ioim factor 


oi increment 


At an altitude of 2460 feet. 




Vol. cub ft. 

Form factoi 





Inclement per emit 

I11 tlie first yeai 

0,000 67 

— 


from 

0 

to 5 years 

-- 

0 

5th )> 

0.028 iS 

o,33 


» 

5 

» iO 

» 

61,11 

35*36 

M 

loth i) 

0.423 07 

0,36 



10 

» 15 

» 

V 

15th )) 

1.917 17 

0,36 


V) 

1 5 

20 

» 

25,22 

)) 

20th » 

5 788 66 

0,40 


)) 

20 

» 25 

» 

12,11 

» 

25 ill » 

10.666 66 

0,40 









At an altitude of 230 feet. 





Iii the first year 

o,ooi 45 

— 

! 

from 

0 

to 5 years 

~ 

)> 

5th » 

0.TS5 79 

o,33 


! » 

1 

5 

'■ 10 

» 

56,23 

» 

10 th » 

1,723 12 

0,36 


)) 

10 

» 15 

» 

29,60 

» 

15th » 

6.310 37 

o,39 


» 

15 

» 20 

» 

22,19 

» 

20th » 

29.876 36 

0,40 


)> 

20 

» 24 

» 

10,13 

» 

24U1 » 

31.748 61 

o,39 








From his 

investigations and from 

the comparison 

of 

the results 


obtained at various altitudes the writer draws the following conclusions: 

The yearly increments both in height and in girth vary according to 
the various conditions of climate. They are more rapid and more consider 
able under mild climates where the period of vegetation is longer and they 
diminish as the climate gets colder. Thus black poplars in the plain 
of Prato (province of Florence, Tuscany) at an altitude of 230 ft. had 
a yearly average increment of 36.9 inches in height and 0.55 in. in diameter, 
while the same trees at about 1500ft. above sea level showed a yearly aver** 
age increment in height of 28.9 inches and 0.45 inches in diameter at the 
base. At the same time the corresponding figures for trees at 2460 feet alti¬ 
tude were respectively 26.9 inches and 0.37 in. These data are calculated 
for trees 24 years old. 

Thus for the region under consideration the following data have been 
obtained: 


\ 


Table IV. — Dimensions of black poplars 24 years old at various altitudes 
^in the Tuscan Appennine. 


At an altitude of 

Heiglit j 

Diameter j 

Vo ume 

2460 feet 

53.8 feet 

! 

1 

8.85 inches 

10,327 cub. ft. 

1500 » 

5S.4 » 

10.84 » 

21.475 » 

, rs 23 °' S> 

73.8 » 

13.03 » 

31.749 « 
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It is to be noted that the form of trees depends’more upon the condi¬ 
tions of growth and especially upon the distance between them than upon 
the climate. 

In the first case (altitude 2460 feet) and in the third (altitude 230 feet) 
the writer examined plants cultivated in rows along torrents and situated 
at a fair distance from each other (about 13.12 feet), and found that the 
form taken by the tree is on the whole intermediate between a cone-and a 
paraboloid of Apollonius, though nearer to the former solid; while in the 
second case (altitude about 1500 feel) in which he examined trees planted in 
a grove at an average distance of 9 feet apart, the form is conical with a 
strong tendency, especially towards the top to assume that of the nelloid. 

Lastly the writer gives the data which he has collected upon the succes¬ 
sive and final yield, as well as upon their utilization in order to ascertain the 
effective returns of these treese at various altitudes. 

On account of their short life no thinnings are practised with poplars and 
the only intermediate product is that afforded by removing the small 
branches from the stem, which is usually done every three years. These 
are made into faggots which, sun dried, weigh about 5.5 lbs. each; in this 
weight the branches and twigs contribute 4 lbs. and the leaves the remaining 
1,5 lbs. The latter are fed to the sheep in winter. The writer states that 
eveiy three years the trees between 1300 and iboo feet above sea level 
yield : 

At the age of: 5 10 r5 au 25 30 55 yeuis 

number of faggots: 1 3 6 0 12 12 13. 

The above figures increase slightly for the trees situated in the plain 
and diminish for those on the higher levels. 

The final product is for the most part used for carpentry, the rest, 
consisting of tops, waste wood obtained on squaring the timbers and shaky 
wood, us fuel. 

In the three cases examined the following results were obtained: 


Table V, ™ Timber and firewood yielded by black poplars at various altitudes. 


Altitude, feet 

Age of tree 
years 

Total volume 

oi trunk 

cub, feet 

| Waste-wood 

! «*• fuct j nf 'toS”va?ume 

2 460 

26 

13-479 

1.686 

12.50 

I 500 

35 

57.486 ; 

6.946 

12.08 

230 

24 

31-749 | 

_1 

3-^89 

... _ _ 1 

10.15 


Thus the average percentage of wood lost on the final product ranges 
between io and 12.5 per cent., whilst there is ver> little difference between 
the volumes of the terminal conoids in the three cases examined. The 
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quantity of wood removed by squaring is proportional to the age and deve¬ 
lopment of the tree. Thus in the case of small volumes the loss is 4.5,1 per 
cent.; with medium volumes it is 5.02 per cent.; and for greater ones it 
reaches 7,61 per cent and more. The loss for defects (cuppy or shaky 
wood) follows nearly the same law. 

One cubic foot of well seasoned poplar weighs on average nlxnit pi lbs. 
and one cubic foot of well dried branches without leaves, weighs about 
28 lbs. 


LIVE STOCK AND BREEDING. 

hygiene 71 - Researches on the Causal Agent of Epizootic Lymphangitis. - boquut, \. amt 
Negrf, L- (Institut IVmtcur d’AIgfric) in Bulletin de la Suckle dr Pa*huh \h' hx^Uqu 4 
Vol. VII, No. (>, pp. 4(>.Hbf>, r fig., 1914. Vol YTU, No. 4, ]>l». .10-52, f lig. tuid No, v 
■ pp. 248-250. Paris, 2 q r 5. 

Doubt has been expressed as to the yeast-like nature of the causal 
organism of epizootic lymphangitis in the horse and certain authors have 
endeavoured to identify the Cryptococcus of Rivolta with one of the Pro¬ 
tozoa. In the above papers, the writers, by means of cultures in artificial 
media bring additional evidence to demonstrate the mycotic nature of the 
parasite. 

Attempts at artificial inoculation with the organism so obtained have 
not been successful in producing the characteristic lesions of epizootic 
lymphangitis hut the writers consider the following conclusions may be 
drawn: 

The cryptococcus develops in an artificial medium in the form of round 
cells and mycelial filaments with chlamydospores. Xu natural conditions 
of infection it is probable that the yeast forms budded off from the round 
cells obtain access to the superficial lymphatic circulation through the 
agency of a wound giving rise to the specific lesions of epizootic lymphan¬ 
gitis. The causal agent of this malady would thus be a saprophytic fungus 
occuring in the external medium, in the same way as the agents of other 
mycotic infections. It would only show its pathogenic properties in 
certain conditions which have not yet been definitely ascertained. 

72 - Dourine and the Complement Fixation Test. — Watson, n. a. (mthotogist, Vete¬ 
rinary Research laboratory, Lethbridge, Canada) in Parasitology, Vol. H, No. 2, pp. 15^-185, 
London, September, 1915. 

The object of the present paper is to draw further attention to the 
value of the complement fixation reaction as a diagnostic test in dourine 
and to recommend a method of procedure and technique arrived at with an 
• experience of 15 000 tests for dourine made at the Veterinary Research 
; Laboratory, Lethbridge, Canada. 

/; • • A, detailed account is given of the manner of preparation of the rc- 
l ^g^ '.-raJWt.jCdls, haemolytic serum, complement, antigen and antibody — 
j$g$gpl|j9£i! titration,■the cotetion and inactivation of serum etc. 
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In conclusion, absolute confidence is expressed in the complement 
fixation test for dourine as presented in the paper, the claim being made that 
apparent failures or discrepancies are due, not to the method itself but to 
faulty technique on the part of the operators. Among other points it is 
maintained that the test is as capable of practical application as that of 
mallein or tuberculin. The action by the method recommended is specific, 
nor is the technique more intricate or laborious than many other necessary 
and accepted laboratory methods. 

73 - Experiments on the Immunisation of Horses against Glanders. — pfeiler, w., 

in Berliner Tieriirstliclic Wochenschrift Year 31, No. 45, pp. 532-533. Berlin, November 11, 

19x5. 

The object of the writer was to obtain experimental evidence as to the 
possibility of rendering horses immune to glanders, thereby disproving 
the majority of German veterinary practicians. Of the six animals (horses 
and donkeys) employed, two were inoculated as controls with cultures of the 
specific bacillus (1/2400 Oese). Both contracted the disease. The remaining 
four animals were first rendered immune by means of a special vaecin and 
subsequently injected with the same amount of the culture as had been 
introduced into the control animals. In no case was the disease produced. 
The same negative result was obtained 011 injecting the same four horses 
with an amount of the culture 2,4, or 8 times stronger than that used in the 
first experiment. 

The writer concludes that it will be possible to confer immunity against 
glanders and intends to continue his experiments. 

74 - Studies on Piroplasmic Infection in Horses. — Carim.no, Mattko (Military ve¬ 
terinary Bacteriological Institute, Rome) in ll Moderno Znniatro> Series V, Year IV, 

No. 10, pp. 40{-112, ilgs, 2. Bologna, October, 31, 1915, 

The writer gives a general account of piroplasmosis and malaria in 
horses in Italy with particular reference to his own laboratory and clini¬ 
cal observations. 

Etiology; Kquino piroplasmosis in Italy is caused by two distinct hae- 
mo-parasil es: NnUalia vqni and Babesia c aba Hi which give rise to two 
pathological states: nnltalHosis and babesiosis showing somewhat different 
clinical forms and pathological lesions. Nuttaliosis is generally the more 
serious and more frequent form. 

Occasionally both parasites are found in the some animal simul¬ 
taneously. The virulence of these parasites varies according to the latitude, 
being greater in more southern latitudes. 

Piroplasmosis has been recorded in almost all regions of Italy, though 
the disease is only known to be enzootic in certain regions of low altitude 
where stagnant water easily accumulates on rough unimproved land, where 
ticks are abundant, and where horses ate reared in partial or complete 
freedom. 

It would be better to regard piroplasmosis as a disease of uncultivated 
countries rather than as a tropical disease. 

Transmission* The two species of Ixodes transmitting this disease in Italy 
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are: Rhipicephalus bursa carrying Nuttalia equi and Margampm tmmlatm 
earring Babesia caballi. The former ectoparasite completes its life history 
on two horses as hosts; on one it passes the larval and nymphal stages and 
on the other the adult stage up to the egg-laying period. In this way the 
infection from the first house is carried to the second. Maygarnpns mimihdns 
on the other hand completes its life cycle on the same host. In this case the 
disease is transmitted by the young insects reared on diseased animals, 
and in order to infect a fresh animal the following year the hiioxnospori- 
dium must be contained in the egg of the tick. 

Transference of the disease may be obtained artificially by the inoculation 
of infected blood on condition that the animal inoculated is very receptive. 

Primitive and relapsing injection. — The first symptoms of the attack 
of the parasite appear chiefly during the long period of grazing in the spring 
and summer. The relapsing symptoms may be observed at all times of 
the year and also in animals indoors. The primitive piroplasmie infection 
begins in 10 to 12 days after arrival of the animal in the infected zone con¬ 
taining infected ticks. The relapsing fever may be detected a short in¬ 
terval after the primary infection or after a considerable period, sometimes 
even years after. The longer the interval the less serious the disease, It 
appears that nuttalliosis is only relapsing in nature. 

The writer accounts for the origin of the relapsing fever in the following 
manner. Horses clinically cured of piroplasmosis continue to harbour the 
specific sporozoa for a considerable time after. These latter however, gra¬ 
dually bvSe their morphological identity and acquire an anaplasmatie ap¬ 
pearance in which form the writer has observed them in the circulation, 
These latent or “ resistant ” forms are capable of infecting fresh ticks w hich 
give rise to relapsing infections. The writer has also obtained them in labo¬ 
ratory cultures from Nuttalia equi. The causes predisposing to relapsing 
fever are, other than overwork, the occurrence of other infections and, 
chiefly in Italy, adenitic and typhoid fevers. 

According to the writer the disease known in Italy as “ Imlortkme act- 
dominate” is due to a mixed infection of streptococci and NulkdUh 
Imnmsisatiom . — The disease naturally or artificially contracted by 
inoculation of infected blood confers a certain immunity which, however, is 
not absolute. Immunity is acquired generally during the first years of 
life, following repeated primary and relapsing attacks, but it is not cert¬ 
ain that heredity does not influence the susceptibility. Immunity h 
known amongst horses living in badly infested zones. 

Primary infection also exists in a benign form often merely causing a 
slight rise of temperature for 2 or 3 days. The resistance of these horses 
increases with the age of the animals. 

Acquired immunity following the disease or by inoculation of infected 
blood is strictly specific for the particular organism. 

In Italy there is also a piroplasmosis of mutes and asses which appears 
to be carried only by Nuttalia. Infection is also rare and mostly benign in 
quadrupeds living in regions where the piroplasmosis 
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75 - Studies on Boviiie Piroplasmosis in Algeria. — sergbnt, edm., e’h&itier, a., 

BoQtTKX, A. and Beguex, M. (Institut Pasteur d’Algerie) in Bulletin de la Societc de Patho¬ 
logic exolique, Vol. VI, N° 8, pp. 573-574; N° 9, pp. 618-623 ; Vol. VII, N° in, pp. 609-700. 

Paris 1913 and 1914. 

Treatment of piroplasmosis by means of trypan-blue, — The injection 
of trypan 1)1 ue, in the course of actual practice of the treatment of bovine 
piroplasmosis in Algeria, has proved useful in benign cases or in cases of 
moderate gravity, but in severe cases it has been inefficacious. These last 
are probably clue to poisoning by the toxic products of the piroplasms ; 
the bacilli themselves having disappeared from the circulation, the re¬ 
agent would be without effect. Three years experience has shown the fol¬ 
lowing technique to be most useful: 

(1) Treatment to be carried out as early as possible. 

(2) Doses 1 gi\ of trypan-blue per 100 kgs. live weight of animal, in a 1 per cent, solu¬ 
tion with distilled lukewarm water to be made up at the time of injection. 

(3) The solution to be raised to the body temperature of the animal and injected intra¬ 
venously at a slow rate. 

(4) In certain cases the injection to be repeated once or twice within a brief period, say 
two days. 

Injection 0/ imported animals. — Dairy cattle imported into Algeria 
from Europe often become infected with piroplasmosis very shortly after 
their arrival. The writers, who have observed and tabulated such cases, 
draw the following coonclusions : 

riroplasmosis, common in Algeria, during the hot season, may also occur in winter. 

The period which elapses before infection is manifested in an imported cow may be as short 
as 11 days, even in winter. 

Occurrence of Anaplasma marginale in Algerian bullocks. — Sergknt 
and BEGUKT have recorded, for the first time, the occurrence in Algerian 
bullocks of Anaplasma marginals , causing symptoms similar to those of pi¬ 
roplasmosis as it occurs in the Departments of Algiers and Oran. 

Piroplasmic infection without morbid symptoms. — Sergent and H$- 
urrittR also record cases in cows imported from France of intense piroplas- 
mie infection, characterised by a complete lack of any morbid symptoms, 

70 - A Disease in Cows Due to the “Flesh Fly ”, Sarcophagi magnifies** —■ evtjb, 

in Deutsche TienlrMlichc Wuchenschrift, Year 23, No. 46* P!>. 395*397. Hanover, November 

53,1915. 

The evidence of the presence of this parasite is an inflammation of the 
mucous membrane of the vagina. The inflammation is very marked, 
especially beneath the clitoris, and results after a few days, in local morti¬ 
fication of the tissue. Eater, the lower portion of the vagina becomes filled 
with coagulated blood from the inflamed portion and also decomposed cells. 
The affected tissue is found to harbour the larvae of a fly, These are light 
yellow in colour, 10 to 15 mms long and 3 to 4 mms in diameter blunted 
at one extremity and with the other terminating in a point and provided 
with a boring process. The cavities in which the larvae occur are surrounded 
by thick tissue and communicate with the groove of the clitoris. The disease 
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is easily cured by removing the larvae from the vagina and treating the 
wound with iodine. As a rule the cure is complete at the end of some days. 

For the purpose of closer study the writer made experiments in rear¬ 
ing the larvae from the vagina of diseased cows. The larvae were placed 
in glass vessels and fed on the diseased tissue from tlie infected vagina. After 
a few days, they underwent their metamorphosis into dark brown pupae 
from 15 to 20 mms. long and were then identified as belonging to the species 
Sarcophaga magnified described by the writer. The fly is viviparous, and 
deposits its larvae on the health} mucous membrane, these latter tin n bore 
their way into the tissue. The fly only attacks cows and heifers at pasture 
and may then infest whole herds. 

77 - Vaccination of Sheep against the Disease Septicaemia piuriformis ovittm. 

— Raebxger, H. and Spiegl, A , m Deutsche Tieranltiche Wochewchrift , Ycur 25, No. 4;% 
pp. 406-409. Hanover, November 20, 1915. 

In their experiments with the vaccination of sheep, begun in 1912, 
against Septicaemia piuriformis ovium, the writers have employed a se¬ 
rum which the} prepared by means of inoculating 3 sheep with virulent 
strains of Bacillus ovisepticus. For the purpose of trial, white mice suffer¬ 
ing from the disease were injected with 0.2 and 0.3 cc. of the serum, The 
treated mice survived while those that remained unvaccinatcd, in¬ 
variably succumbed. The serum was thus positive in action. 

The veterinary practicians who forwarded their reports to the writers 
had vaccinated 3 230 sheep (13 flocks) of which 2 804 were healthy, 250 
diseased, and 176 doubtful; 867 animals were left unvaccinated as controls. 
The observations made may be summarised as follows: 

Previous to vaccination, in xi flocks (no report was sent in for 2 flocks) 
the mortality was 9 per cent. After vaccination, among 3230 animals, the 
mortality was 3.7 per cent or a reduction of 5.3 per cent. There were, how¬ 
ever, among these sheep previous to vaccination 250 diseased animals of 
which 138 were slightly, and 1x2 severely attacked. The percentage diseas 
ed was thus 7.7 per cent or almost equal to the percentage oi mortality. 
Of these 250 animals 50 per cent, died after vaccination. In other words, 
250 representing 7.7 per cent of the total, the number of slieep saved by 
vaccination was 3.8 per cent. Had these 7.7 per cent not been vaccinated 
the percentage mortality would have been 9 7.7 16 per rent. By 

means of vaccination the lives of 5.3 + 3.8 9.x per cent were saved. The 

mortality was thus reduced by 50 per cent. 

78 - The life History of Nematodirus fi/ico/Iis Rud., a Nematode Parasite 
Of the Sheep’s Intestine. - Boolrwoer, c. I,. (Reader in HdmhUhnlugv, I’nivirslly 
°f Birmingham) in Parasitology, Vol. VIII, No. 2, pp. 133-153, 5 fig*., -> plults. b< 
September 1915, 

The eggs of Nemaiocliyus fdicolhs when laid contain an embryo with 
'7 or 8 cells, they pass out of the host with the faeces. Development fakes 
place slowly and the embryos are not ready to hatch until 24 to 28 days 
* u their early stages the embryos are not able to withstand 
an< i are killed if frozen or subjected to high temperatures. 
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Whilst still within the egg-shell the embryo undergoes two ecdyses and 
when ready to hatch is enclosed in a. tightly fitting sheath formed by the 
ncomplctcly cast skin of the second moult. The sheathed larvae are often 
retained for a long time within the egg-shells and both in this position and 
after hatching can resist complete desiccation for considerable periods 
(twenty months or longer) ; when dried they are able to withstand freezing 
as well as temperatures much above those likely to bo met with in the open. 

The free larvae will live for a considerable time in water, they possess 
well-developed migratory instincts and climb vertical surfaces such as 
grass stems and blades. The sheaths are cast off by the larvae when these 
are subjected to temperatures approximating to the blood temperature 
of the host. 

No infection experiments were made on sheep, but other evidence shows 
that these animals must become infected by swallowing the sheathed lar¬ 
vae, either when free or whilst still enclosed in the egg-shells. 

79 Sheep Lice. — The Pastoral AV^/rr- 1 *, Vol XXV, No. o, pp. H.s„j~8s 5, iiffs, Melbourne, 

September ib, a r5. 

Sheep lice belong to the following species : Haemcitopinm ovilns, ff. 
macroccphalns (— II. pcdalh found in the United States), Trichodcctcs 
sphacYoccphalus. The first was discovered in New Zealand in 1906; the 
second was reported for the first time (in Australasia), in the South Island, 
New Zealand. As insecticidal sheep dips have been used for a long time in 
New Zealand, these insects have not caused much injury. These two spe¬ 
cies suck blood from their host which they weaken and cause to produce 
less wool. The third species is more injurious, it does not suck but feeds 
on the epidermis and on the wool. It is so prolific that in a short time one 
ram bearing lice will infect a whole flock. 

On account of ths drought during 1915, the Australian shepherds were 
compelled to graze their flocks even in the lice infected districts and to 
mix immune with infected flocks ; this caused a rapid spread of the parasite. 

Mr I<\ H. Williams, chief zootechnical inspector for South Australia 
estimated that in that State the loss of wool due to lice amounted to 
£100 000 in i‘C)t4 and to a much greater sum in 1915, in which year the para¬ 
site was found over a much larger area than in preceding years. 

The ova of the lice, being surrounded by a fatty matter* are not wetted 
fyy insecticides, hence the necessity of two dips: one after shearing and the 
other within sixty days, that is, before the lice hatched from the ova which 
survived the first dip should begin their oviposition. Mr Williams con¬ 
siders the dips containing poisonous substances as the only useful ones to 
protect sheep against infection. 

80 - Symptomatic Anthrax in Swine. —Sanfeuck, Francesco (Institute of Hygiene of 

the University of Modena) in II Moderno Zooiatro, Series V, Year IV, No. xo, pp. 397-403 

Bologna, October 31,1915. 

Workers on the disease known as symptomatic anthrax state that cat¬ 
tle are most subject to this disease when they are between 4 months and 5 
years old; during the first months of their life and after 5 years of age they 
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are practically immune. Further, that sheep and goats are rarely 
attacked, donkeys and horses develop a painful swelling at the spot 
inoculated and suffer considerable pain; rabbits, guinea-pigs, mice, rats, 
dogs, cats and swine are immune. Special experiments have also shown 
that symptomatic anthrax does not always take the same form in cattle. 
It is also known that members of the liquid no are subject to attack b\ 
different strains of the bacillus of symptomatic anthrax. As regards pigs 
the views expressed above have been contradicted by a certain number 
of experiments and observations (Maekk, Wru.KNBKKci, Rat?.) which tend 
to show that pigs may be subject to the disease. 

In January 19x5, the write' actually observed such a case in a 
pig. He isolated from the infected muscles an anaerobic micro-organism 
and prepared a culture which showed all the morphological and cultural 
characters of the bacillus producing symptomatic anthrax. An emulsion 
of a physiological solution of the dried muscles, when inoculated into a 
pig a few month old, induced the disease which proved fatal after 14 hours. 
Guinear pigs and rabbits were also inoculated both with the muscular fluid 
and with cultures on agar; the results were fatal in the first case and 
negative in the second. Puppies which ate the flesh of pigs that had died 
of symptomatic anthrax experienced no ill effects. Hedgehogs inoculated 
subcutaneously with infected matter died after two days. Pure cultures 
of the inoculated microorganism were obtained alike, from young pigs, 
guinea-pigs and hedgehogs. The anaerobic micro-organism isolated from 
pigs was pathogenic even for pigeons. 

An attempt was then made on the part of the author to ascertain 
whether the bacilli of symptomatic anthrax in swine are identical with 
those causing cattle anthrax, or belong to closely related strains. 

For purposes of comparison cultures were made of micro-organisms 
isolated from the flesh of a cow that had died of symptomatic anthrax. A pig 
inoculated with fluid from the muscles of this cow, failed to contra"! the 
disease; 10 days later, it was inoculated with a physiological solution of the 
muscles of a pig that had died from symptomatic anthrax, but without any 
effect. Any possibility that the virulence of the micro-organisms in dried 
flesh was attenuated can be excluded. The first inoculation thr«had the effect 
of immunising the animal against the second. It follows fro sis that the 
bacilli of symptomatic anthrax in swine do not belong to the same strain 
as those producing the cattle form of the disease, hut to oik nearly related. 
That it is a question of closely related strains and not. of different spews 
is shown both from the results of the inoculations, and from the serological 
reactions. The infected matter or the pure cultures taken from the muscles 
of cattle, inoculated into the animals usually employed as the subjects of 
the experiments (guinea-pigs, hedgehogs, pigeons) gave results identical, 
with those obtained in the case of the disease in pigs. The only difference 
’between the bacilli of the cattle form of the disease and those of the disease 
in swine is, that while the latter are fatal to pigs, the former have no patho¬ 
genic effect upon thes. animals. 
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81 - The Character of the Water-Soluble Nitrogen of Some Common Feedingstuffs. 

— Hart, B. B,, and Bentley, W. H. (University of Wisconsin) in The Journal of Biolo* 

t&cal Chemistry, Vol. XXXI, No. 3, pp, 477 to 483 ,1 Table. Baltimore, Md., October 1915. 

The methods commonly employed lor the estimation of “ amide” ni¬ 
trogen are not such as to give a perfect picture of the nitrogen distribution 
in such materials. It is certain, for instance, from experimental evidence 
that copper hydroxide Cu (OH) 8 does not make a complete precipitation of 
all protein and polypeptide stmetures and thereby give a clean quantitative 
separation of amide nitrogen from protein nitrogen. It is also evident that 
the so-called f ‘ amide ’ ’ nitrogen or what is not precipitated by the copper 
hydrate, is a mixture of acid-amide nitrogen, amino-acid nitrogen and am¬ 
monia nitrogen. Whereas it is certain that amino-acid.nitrogen has direct 
nutritive value it is not so certain that ammonia nitrogen or acid amide 
nitrogen have any value in normal protein storage. 

It is considered that the differentiation of forms of nitrogen in feeding 
stuffs by a method which makes no attempt at differentiation on the basis 
of nutritive value should be discontinued. The present paper is merely 
concerned with a discussion of the water soluble nitrogen of some feeding 
materials for the purpose of securing a dearer picture of .the composition of 
the so-called “amide ” nitrogen. 

The following plant materials were analysed at different stages of growth: 
Alfalfa, red clover, sweet clover, rape, maize, peas, oats, barley, June grass, 
timothy, sugar beet, cabbage. A summary of the results is appended. 

.1) The “ amide ” nitrogen of feedingstuffs is largely composed of 
free amino-acids and peptide linkings. In most cases the nitrogen in these 
structures constitutes 50 to 70 per cent of the water-soluble nitrogen. 

2) The quantity of acid-amide nitrogen is relatively small, v seldom 
exceeding 20 per cent of the water-soluble nitrogen, and more often being 
below 10 per cent. Maize stover (maize hay without the cobs) is an intc rest¬ 
ing exception showing approximately 40 per cent of the water-soluble, 
nitrogen in acid-amide form. 

3) The ammonia nitrogen rarely exceeded 5 per cent of the total 
water-soluble nitrogen and in some instances was wholly absent. 

82 - Gossypol, the Toxic Substance in Cotton Seed Meal, - withers, w, a. md 

Carruth, P, A. (NorthCarolina Agricultural Experiment Station) in Journal of Agricultural 

Research, Vol V, No. 7, pp. 261-288, 2 plates. Washington, D, C., November 15,1915. 

This substance was first isolated by Marchlewski from cottonseed 
oil and considered as a prospective dye stuff. It has been extracted by 
the writers from cottonseed kernels and found to possess toxic properties. 

The kernels weje first treated with gasoline to remove most of the oil 
and then exctracted with ethyl ether. From the crude product obtained 
by the evaporation of the ether extract " precipitated gossypol” was ob¬ 
tained by the addition of gasoline and a crystalline product, “gossypol 
acetate ”, by precipitation with acetic acid. 

Both the extract and the acetate were fatal to rabbits when administer¬ 
ed intraperitoneally in a single large dose or in small daily doses. 
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The s malles t amount that proved fatal was 0.24 gram of’crystalline 
gossypol acetate per kilo of live weight. 

When oxidised gossypol becomes non-toxic. It is also rendered non¬ 
toxic by treatment with iron salts which may stimulate the oxidation process 
or form insoluble compounds. 

Cotton-seed meal may be rendered nou-loxieby 1) treatment with ether 
or ether and alcohol; 2) treatment with alcoholic solutions of alkali (causing 
oxidation); and 3) treatment with iron salts. 

The tissue surrounding the cells of the gossypol glands probably pre¬ 
vents the free action of the reagents. This constitutes the principal 
difficulty to be overcome by the miller and stock feeder in rendering cotton¬ 
seed meal non-toxic. 

S3 - Experiments in Feeding Milch Cows with Potatoes from Silo. - vbura.w., J \nt- 
zox,U. airl Dietrich, \V. in Landwirtschafthdie Jahthucher, Vol, <|H, Nu, 4, j»j», .jo.c.M'''. 
Berlin, October 26, 191 =». 

In Germany, potatoes are usually stored according to two methods 
which give very different results. The first, or ordinary method, consists 
in preserving the potatoes in silos without the addition of special ferments. 
This system has the disadvantage of not always supplying a good feed, 
on account of the bad fermentations that may be produced in the silos. 
On the other hand, the second method owing to the pure ferments which in 
this case are added to the potatoes in the silos generally yields a feed t J‘ 
good quality. 

The writers made 11 comparative experiments, using in every case in m 
xoo to 300 cwt. ofpotatoes either raw or boiled with a view to deteunining 
scientifically the practical value of the two methods. In one experiment 
the potatoes were raised to a temperature of 140° I<\ in order to convert 
their starch into paste. In each case the raw potatoes were either crushed 
or cut into slices. To the raw potatoes were added pure culture of Bacillus 
’ cucumeris fementati Henneberg and to the boiled potatoes, Bacillus Dd~ 
Irucki The ,maximum development of the first ferment occurs between 
59 0 F and 86° F and that of the second between 104° and 1<\ 

The experiments admitted of the following statements being made t 

The ordinary method of preserving potatoes does not give consistently 
good results. Unless the silo is hermetically closed, butyric fennentation 
takes place and the ensilage becomes useless. The same effect is observed 
in the case of boiled potatoes. 

To obtain a good feed, pure ferments should be added to the potatoes 
in the .silo. Ensilage should be made in autumn, or .spring, but never in 
summer . Raw potatoes preserved with pure ferments lose from .5 to 
per cent of their nutritive substances, as do also potatoes heated to 140® 
Raw potatoes to which chaff or chopped straw, (2 to 3 per cent) are addgd 
do not lose more nutritive substances than those preserved without such 
addition. In this latter case, however the temperature of the silo must be 
■ favourable to good lactic fermentation (77 0 to 86° I<\). 
r , Boiled potatoes preserved with pure cultures only lose 5 pr cent of 
; their yontent of nutritive substances. They can be fed to all animals and 
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make a befter feed than raw potatoes. The writers recommend that only 
boiled potatoes should be stored as ensilage. However raw potatoes can 
be used where it is necessary to store large quantities in a short time, or 
where it is impossible to boil all the tubers. 

In the second series of experiments carried out with milch cows, the 
object of the writers was to determine the nutritive value of ensilaged 
potatoes. The following results were obtained: 

1) Boiled potatoes, when not stored in silos, only increased the 
milk yield to a very slight extent. 

2) Raw ensilaged potatoes slightly increased the milk yield. 

3) Boiled, ensilaged potatoes markedly increased the supply of milk. 

4) The largest increase in the milk yield was obtained by feeding 
potatoes in the raw untreated state. 

5) The effect of all four kinds of potatoes upon the fatty matter and 
dry matter of the milk was identical. 

6) The maximum amounts of protein and of nitrogen-free extract 
were furnished by raw, unstored potatoes; next in order were the boiled 
ensilaged potatoes and finally came the unstored boiled potatoes. From 
these results it is clear that for the production of milk intended for direct 
consumption, or for cheese-making, unstored raw potatoes should be fed. 
If the milk is paid for according to its fat content raw potatoes, either 
treated or untreated, should be given, or else boiled potatoes after treat¬ 
ment in the silo. 

84 - Sesame Cake as a Feed for Milch Cows. — Giuliani, r. in R. Scuoia Superwe M 

AgHcultura in Milam , Annuario della Istituzione Agvaria Dott. Andrea Ponii, Vol. XII, 

Xural Years 1913-1914, pp. 1-69, Milan, 1915. 

These experiments were conducted according to Kellners' method 
to determine the effect of sesame cake on a) the health and live weight 
of cows; b) the quantity and quality of the milk; c) the character of 
the cheese; d) the cream yield of butter and its quality. The control 
ration consisted of grass, hay and 3.3 lbs of linseed cake. The conclu¬ 
sions drawn from the experiments are as follows: 

Sesame «ake is a palatable and healthy food /for cows; in the 
quantity administered in the experiments it had appreciable effect on 
the live weight. It has a favourable influence on the quantity of milk, 
increasing the amount from 1.35 to 4.50 per cent. The greatest increase 
in milk yield was obtained with 3.3 to 4.4 lbs of sesame cake per head 
per day and the lowest increase was obtained with 5.5 lbs. The dry 
matter was reduced in amount by 0,19 to 0.42 per cent and the fat 
content by 0.22 to 0.63 per cent; the minimum decreases being obtained 
with 5.5 lbs of cake. 

No appreciable change was observed in the percentages of nitrogen, 
lactose and mineral matter of the milk due to feeding sesame cake. It 
also had no appreciable effect on the acidity and coagulability of the 
milk, nor on the qualities of the cheese. Its effect on the butter. was 
merely to make the colourless yellow and to give it a more delicate 
flavour; the time required for churning was the same, but the yield of 
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butter was from o ji to 0.34 per cent lower, the lowest decrease being 
obtained with 3.3 to 4 lbs of sesame cake and the maximum decrease 
with 5.5 lbs of cake per head per day. When fed in larger quantities 
than 3.3 lbs per head per day the melting point of the butter was 
lowered from i°to2°C., thus making it softer. Increasing quantities of 
sesame or of linseed cake produced corresponding decreases in the 
ReichERT-Meisse number and corresponding increases in the index of 
refraction, the Keener number and the iodine index. The butter from 
cows receiving sesame cake never gives the Audoin reaction. 

With regard to its effect on the quantity and quality of the milk se¬ 
same cake may be considered economically more useful than linseed 
cake when fed at the rate of 3.3 to 4.4 lbs per head per day; at the rate of 
5.5 or more the contrary is true. If quantity only is taken into conside¬ 
ration sesame cake is always more useful. 

To sum up, sesame cake is a good concentrated feed for milch cows. 
In order to obtain the best results it should not be administered in greater 
quantity than 4.4 lbs per head daily. 

85 - The Effect of Feeding on the Composition of Milk and Butter: Linseed Cake 
and Hempseed Cake. — Cranfield, ir. T. and Taylor, Margaret 0. D. (Midland 
Agricultural and Dairy College, England) in The Analyst, Vol. XI,, No. 475, pp, 433-439, 
3 figs., October, 1915. 

Hemp seed cake — a feeding stuff rarely met with on English farms 
previous to the war — is somewhat similar in appearance and general cha¬ 
racteristics to linseed cake. Its only apparent drawback is its poor keeping 
quality, especially in summer. The two cakes used in this experiment gave 
the following analyses. 



Linseed Cake 

Hempseed Cake 

Moisture. 

. 13*85 

3 i ,47 

Oil... 

. 8.98 

7.87 

Albuminoids. 

. 27,39 


Soluble carbohydrates. 

. 33,26 

*3,85 

Fibre. 

. 10.43 

31.07 

Ash. 

. 6,10 

* 6,87 


100,00 

100.00 

Total food units. 


115.7 


Two sets of cows, crossbred Shorthorns, were selected, four in each set. 
The conclusions derived from the experiment were that the composition 
and quality of milk and butter produced by feeding hemp-seed cake is quite 
equal to that obtained by feeding linseed cake. 

86- Experiments on Feeding Cows and Calves with Andropogon sorghum . 

See above No. 42. 

8.7 - Experiments in Germany on Feeding Lambs with Pine Needles. — srotaa, a- 

and Haitft, W. in Lmdwirtschaftliche Jahfbucher, Vol. 48, No. 4, pp. 571-585, Merlin, 
October, 26,1915. 

This experiment included 5 periods, each lasting from 8 to la days, 
lambs that were the subjects of the experiment received daily in 
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addition to their basal ration, from 150 to 250 gms. of pine needles per head. 
Although the needles were fed in a finely divided state the lambs showed no 
appetite for them. When mixed with hay and potato meal 24 per cent of 
the organic matter was digested. After the needles had been treated with 
alcohol in order to remove any injurious or disagreable substances, the lambs 
utilised 35 per cent of the organic matter; the effect of the treatment was to 
render soluble the cellulose and nitrogen free extract. The following table 
gives the relative digestibility compared with hay ; 



Hay 

Pine needles 


Per cent 

Per cent 

Organic matter. 

.... 56.0 

24.3 

Crude protein. 

.... 50.5 

— 14.9 

Crude cellulose . .. 

.... 52.3 

25.7 

Nitrogen-free extract. 

• • • • 59.3 

17.8 


Not only was the protein of the pine needles indigestible, but it also 
decreased the digestibility of the albuminoids of the basal ration, an effect 
possibly due to tannic substances which render the protein insoluble. 

Treating the needles with alcohol increased the digestibility of the pro¬ 
tein from —14 per cent to — 5 per cent. In the case of pine needles that 
had fallen from the trees of their own accord, the protein was much less 
digestible than in that of the green needles. 

The writer concludes from his experiments that pine needles are very 
difficult to digest, because their cells contain specific substances which hinder 
the destructive action of the ferments and the bacteria present in the sto¬ 
mach of animals. Consequently these leaves cannot be used as forage. 

88 - Pig-feeding Experiments With Aftermath Hay Meal .—billwiixer in Sckmizemche 

Landwirtachaflluhe Zcitichrift^ox Xlflll, Part 39, pp. 011-915. Zurich, September 2 4,1915. 

In this experiment with meal prepared from aftermath hay 4 lots of 
pigs were used and for 36 days received the following rations: 

IfQt t, 6,6 lbs. aftermath hay meal 19.8 lbs maize and 2.6 lbs. fish meal 

» 2. 8,8 lbs, # » # r7.6 » » » 2.6 lbs, » » 

» 3. 13.2 lbs. » » * 13.2 » » » 2,6 lbs, )) d 

» 4. no aftermath hay meal 25,4 » » » 2.6 lbs, » » 

The last lot received in addition, as a supplementary ration, about 2.2 
lbs, of sugar beet per head daily. The food was given in a dry state by 
means of an automatic distributor. 

The results of the experiment showed that, given the high prices 
of concentrated foods, it pays well to feed pigs on aftermath hay mfeal, 
as, notwithstanding the fact that the increase in live weight was largest 
in lot 4, the price per lb, of live weight was notably higher in this lot* 
than in those which received hay meal. 
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89 - Feeding Experiments on Young Pigs with Skim Milk Supplemented by Cream 
Substitutes of Varying Protein Content (x). — \vku.man, orcar {/.ooteehmcjii insti¬ 
tute of The Royal Veterinary vSehool oi' Budapest) in KisM'titf’yi KozkmMyik t Ynl. X\ U, 
Part 2, pp. 397-469, zi tables (German summary pp. .| 7 .:-.i? 5 ). Budapest mi *i. 

For the purposed experiments on metabolism 8 young pigs oi' Ikukshue 
breed were employed. The animals, which weighed irniu n 1o 40 lbs. 
with ages ranging from 4 to 12 wrecks, were fed the following substances: 
“ diafarinised milk” (skim milk to which flour starch saccharified by 
a preparation of diastase had been added); emulsion milk (2) (skim milk 
emulsified with a cheap substitute for milk fat); diafarinised milk with the 
addition of water. The nutritive ratios were: narrow (1:2.5); fairly 
narrow (1: 4.5); fairly wide (1: 5.8); wide (1: 7.8). 

The individual experiments lasted from 23 to 39 days and the whole 
period covered was 262 days. In each case tw r o or three animals belonging 
to the same litter were fed skim milk to which carbohydrates or lat had 
been added. The results of the experiments may be summarised as follows; 

1) The animals usually consumed larger quantities of " diafarinised ” 
milk (which was fed ad lib.), than of emulsion milk. The differences in the 
nutritive ratios did not have much effect upon the amount of food ingested, 
except that in some cases the milk with the wide nutritive ratio caused di¬ 
gestive troubles. 

2) The milk with the fairly wide (1: 5.8) and the wide (1: 7.8) ratios 
caused diarrhoea. With the emulsion milk this trouble was only of a mild 
character as the symptoms always disappeared when the animals were 
dosed with a solution of citric acid. The diafarinised milk caused digestive 
troubles of a more serious character, so much so that the experiment with 
the fairly wide nutritive ratio could only be concluded with difficulty and 
that with the wide ratio was left uncompleted. 

3) The milk rich in carbohydrates acted unfavourably on the di¬ 
gestibility of the ash and the protein. In both cases the wide ratio had an 
adverse effect upon the digestibility of the protein. 

4) The amount of protein ingested daily in each case was from 3.7 
to 8.7 kg. per 1000 kg. live weight, that is to say the amount of protein in¬ 
gested was not only equal to the standard recommended by Kkjxnkk 
but in one case it even exceeded it by 40.3 % and in another case it fell 
short of Kkuuner's figure by a similar amount. The young pigs ingested 
each day per 1000 kg, live weight: with emulsion milk, a maximum of 

13.7 kg. of digestible fat; with the diafarinised milk 36.8 kg. of digestible 
carbohydrates. The quantity of dry matter ingested varied from 18.3 to 

43.7 kg.; that of starch equivalent from 25.6 to 40.9 kg.; the consumption 
of energy was from 114 000 to 182 000 calories. 

5) The daily absolute increase in weight varied from 153 to 372 gms. 
Per 100 kg. of live weight it varied between 1.7 and 3.8 kg. Two factors 

(1) See also B. December 1914, No. 1148, [Ed.). 

(a) Bee also the original articles: 1) Prof. Paul Schuppli, Calf Rearing on the Pmulskm Sys« 
1913, pp. 167-173; and 2) Prof, Antonio Hrocchi, Utilisation of Skimmed Milk 
as $ood for Calves, B. Aug, 1913, pp, 1157-1164. (Ed.), 
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which favourably influenced increase in weight were, on one hand, the 
younger age of the animal, and on the other, the diafarinised milk rich in 
carbohydrates. The youngest animals on a diet of milk, rich in carbohydra¬ 
tes and consequently with a narrow nutritive ratio, required for a given 
increase in weight a smaller quantity of food than the older animals or 
those fed on milk rich in fat, that is to say with a wider nutritive ratio. The 
watered milk, which in comparison with the remainder, gave a smaller 
number of calories markedly increased the intake of nutritive matter. 
For 1 kg. increase in live weight the animals required from 1.12 to 1.82 of 
starch equivalent. 

6) The animals assimilated from 46.3 to 83.7 per cent of the protein 
ingested. 

The lesser age of the animals and the wider nutritive ratio had a favour¬ 
able influence on the utilisation of protein. The pigs absorbed daily per 
100 kg. of live weight from 58.6 to 136.9 gms. of nitrogen of which 13.6 to 57.0 
gr. were excreted in the urine ; the quantity of nitrogen stored varied from 
41.5 to 105.1 gr. The amount of protein decomposed depended not only 
on the nutritive ratio of the food but more particularly on the quantity of 
protein digested per unit of live weight. On account of their great growing 
powers per unit of weight, young pigs can assimilate 3 to 4 times the 
quantity of protein assimilated by calves of the same age. 

The data on nitrogen metabolism showed that per 1000 kg. of live 
weight the pigs required daily from 0.9 to 1.0 kg. of digestible protein for 
maintenance and 5.3 to 6.3 kg. for production, or a total of 6.2 to 7.5 kg. 
of digestible protein. An excess of protein ingested is decomposed in 
4 to 12 weeks ; on the other hand a smaller allowance of protein does not 
increase the amount of body protein in proportion to the growing power, 
even when the increase in body weight is otherwise satisfactory. 

The milk rich in carbohydrates had a more favourable influence on the 
assimilation of the protein than the fat milk; the action of the watered milk 
was not so favourable. 

7) The ingestion of a greater quantity of carbohydrates did not alter 
the relative physiological value of the milk utilised, but the effect of the 
diafarinised milk with the wide nutritive ratio was to lower it. 

The pigs feel on the milk with a wide nutritive ratio (rich in fat) stored, 
during a period of given increase in the live weight, a smaller quantity of 
nitrogen; they consumed, however, a larger amount of energy. The 
effect of the wide nutritive ratio is to produce less flesh but more fat. In 
any case the storage of protein in a growing organism requires a relatively 
larger quantity of energy than does the accumulation of fat. 

The animals fed on diafarinised milk excreted a relatively smaller 
quantity of urine than those fed on emulsion milk. The tissue formed by 
the milk of high carbohydrate content is likely to be more watery, as with 
pigs reared on diafarinised milk, the larger the amount of water retained the 
smaller the consumption of energy. The milk with the high water content 
increases the consumption of energy. 

8) The experiments have proved that the daily requirements of 
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young, actively growing pigs 5 to 12 weeks of age, 5 to 18 kg. live weight, 
are 180 000 digestible calories, of which 22 per cent is furnished by the 
digestible protein, or 6.8 kg. of digestible protein and 364 kg. of starch 
equivalent. The results obtained thus agree closely with Kroner's 
standards both for the quantity of protein and the amount of starch 
equivalent. 

As a result, in the feeding of young pigs which have been weaned, 
the nutritive ratio should not exceed 1:5, A wider ratio often causes di¬ 
gestive troubles and impairs growth, even when the actual increase in the 
live weight is satisfactory. 

In view of the fact that a diet rich in carbohydrates has a favourable 
influence on: consumption of food, increase of live weight, nitrogen meta¬ 
bolism and utilisation of energy, it is advisable from an economical point 
of view, to feed as large a quantity of these substances as possible. At the 
same time this should not be effected at the expense of the fats, or otherwise 
a certain flaccidity of tissue and possibly disease of the bone, may result, 
even when the foods contain a sufficient quantitj of calcium salts 
phosphates. 

A diet rich in carbohydrates or in fats also afiected the external appear¬ 
ance of the animal. The animals fed on the diafarinised milk remained of 
the low, long, broad form associated with early maturity. The milk rich in 
fat, on the other hand, favoured the development of the deep form with 
firm flesh. 

90 - The Effect of Pituitary Substance on the Egg Production of the Domestic 

Fowl (1). — Clark, I^ewk Neilson, in The Journal of Biological Chemistry, Vol. XXII, 

No. 3, pp. 485-491, 3 tables. Baltimore, Md., October 1915. 

The relation between the pituitary gland and the genital system led 
the writer to test the effect of this gland on the ovulation of the domestic 
fowl. 

The pituitary substance was prepared from the brains of growing mam¬ 
mals, only the anterior lobe of the gland being employed^ and administered 
in the form of a powder, an amount equivalent to 20 mg. of fresh pituitary 
substance being fed to each hen per day. 

The birds used were Single Comb White I y eghorns. The conclusions 
derived from the experiment were as follows : 

1. Feeding of pituitary gland substance (anterior lobe) increased the 
egg production of hens whose production curve was on the decline ; Case x, 
with 35 hens in isolated pens ; Case 2, with 655 hens. 

2. The dosage was effective on the fourth day after the first dose and 
lasted for several days after the last dose. 

3. The fertility of eggs from dosed parents was increased. 

The writer considers that the negative results obtained by previous 
workers are possibly capable of explanation by the fact that their material 
was probably taken from adults, in contrast to his own, which was derived* 
, frefm growing animals. j 

, (1) See also B, Aug. 1915, No. 838, [R&) 
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91 - On the Partial Disinfection of Mulberry Leaves for Silk-worms, — carmi, a. 

in Le staziom sperimcntali agrarie italiane , Vol. XI, VII, Part xo-n, pp, 717-739. 

Modena, 1915. 

The writer examines the general importance of the bacterial flora of 
the food, stomach and intestine in digestion, and summarises the results 
of the researches on this subject with silk-worms (which having an entirely 
cutaneous respiration are normally excluded from aerial infection and 
are adaptable to experiments under sterile conditions) carried out by 
LoMomaco, Pigorini, Bijcci, Verson, Guarneri, Passerini and Marchi, 
and by CiSGATO andCERATO, who employed as sterilising solutions: “tachiol 
Patemd” (fluoride of silver) 1 part in 100 000 or 1 in 150 000 or l$soformo.o5 
per cent, 0.3 per cent and 0.5 per cent with varying results. The experiments, 
of the writer carried out at the Royal School of Zootechny and Cheese¬ 
making at Reggio Emilia under practical conditions, were made in duplicate 
using 500 silk-worms in each experiment. Disinfection was effected with 
lysoform in 0.5 per cent solution renewed daily. According to GuarniERI 
this solution allows a more prolonged immersion of the leaves without loss 
of its efficiency. The leaves w r ere immersed for 30 to 35 minutes, left to 
drip and then fed to the silk-worms (Chinese) whilst still wet, five times a 
day beginning with the second moult. A more irregular growth, diminish¬ 
ed apetite and a greater mortality, and later a slight general restlessness 
were observed among the lots so fed. The treated lots gave 445 and 461 co¬ 
coons weighing respectively 700 and 770 gms. The controls gave 400 and 
477 cocoons respectively weighing 780 and 850 gms, The results were 
therefore uniformly negative. 

The writer does not exclude the possibility of obtaining better results, 
by using during the early stages, a 0.2 or 0.3 per cent solution of lysoform. 
He concludes, however, that disinfection of leaves gives results too uncertain 
to recommend its adoption on a large scale, especially taking into account 
the increase of manual labour and expenses caused by the necessity for 
more extensive accommodation. 

92 - Experiments on the Toxic Action of Acids and Alkalis upon Fish. — Unger, 

Kmier in KisMdiigyi Kozkmmyek, Vol. XVIII, Part, 2, pp, 373-3^1, 14 tables. Bu¬ 
dapest, 1915, * 

The present contribution to the subiect is the result of numerous ex¬ 
periments carried out over a number of years at the Royal Hungarian 
Station for the Study of Irish I/ife and Water Pollution. The results of 
previous experiments of the same kind were published in 1909 and 1912. 

In addition to former experiments described in the literature of various 
countries, (the results of which the writer does not consider very conclusive), 
experiments are actually in progress on this subject in the United States. 
The first American investigators were H. W. Clark and C. Adams; at the 
International Congress of Applied Chemistry held at New York in 1912, 
these gentlemen lectured on Studies of Fish Life and Water Pollution and 
described the results of their experiments carried out at the Massachussetts 
Institute of Hygiene (1), 
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(jt) Sec: Enginering News, February 13,19131 
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The acids and alkalis frequently used in factories occur in the waste 
water from these concerns and are thus the cause of damage. It is with 
such substances that the writer has made his experiments: hydrochloric, 
sulphuric and nitric acids, and, among the alkalis: caustic soda, caustic 
potash and ammonia. 

In order to examine the particularly toxic effect of ammonia the writer 
has also experimented with ammoniacal salts: carbonate, sulphate and 
nitrate of ammonia. Experiments were begun on trout, various kinds of 
bleak and young carp, but later on, as these latter (which had been taken 
from various ponds) were infested with different parasites {Costia, Gyro- 
dactiluSy Argulus,) they were removed and replaced by common perch 
{Perea flmiatilis). The results are given in considerable detail and show: the 
toxic substances ; their amount; the length ol the experiment; the tem¬ 
perature of the water and behaviour of the fish during the course of the 
experiments. 

The following conclusions may be drawn from the results: 

1) Hydrochloric, sulphuric, and nitric acids in a free state have a 
toxic effect upon fish, the presence of even the smallest quantities of these 
acids being sufficient to cause death. Tor instance in one experiment 
2.5 mg. per litre were sufficient. 

2) The effect of caustic potash and caustic soda is not as noxious as 
that of the acids. The fish were able to survive in a medium containing 
30 to 100 mg. of these alkalis to a litre of water (Experiments lasting 15 
days). The degree of resistance varies in different species. 

3) Ammonia is more dangerous to the life of fish than fixed alkalis. 
In solutions containing 10 mg. of NH 3 per litre of water, all the fish were 
dead at the end of a few hours. Only in the case of solutions containing 
from 0,5 to 0.73 mg. NH 3 per litre of water did the fish survive for the whole 
15 days of the experiment. 

4) The noxious action of the acids and of fixed alkalis (potash apd^ 
soda) can be considerably diminished or even eliminated entirely, by means 
of diluting them sufficiently. 

5) On the other hand, the specific and very strong toxic effect of 
ammonia and its salts cannot be overcome ; at most it can be diminished 
to an inconsiderable extent. The fatal effect of the.se compounds on the 
fish must be atributed to the well-known toxicological fact that they have 
the property of paralysing the nerve centres of the respiratory organs, 
thus producing asphyxia. 

It results from these experiments that such measures as are possible 
should be taken to prevent waste water containing ammonia or its salts 
from being diverted into streams or rivers containing fish. 

93 - The Breeding of “White Fish” (Coregonus spp.) in Switzerland*~~ Smmxcx, c*. 

hx Schweimische Fischer ei~Zeitung, Year 23, No. 11, pp. 29(5-305. VfaHikon (Zurich), No¬ 
vember 1915. ' ^ 

The species of fish of the greatest economical value to the fishing 
, industry of the Swiss lakes belong to the genus Coregonus . 

hatclpng and stocking have been practised in Switzerland 
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for a good many years and have already exerted a favourable influence upon 
the numbers of fish of this genus and consequently also upon the fishing 
returns. The following table gives the numbers of Coregonus fry that 
have been introduced under State control into the lakes of Switzerland. 
The larvae all came from Swiss hatcheries. 


1905- 06 

1906- 07 

1907- 08 

1908- 09 

1909- 10 

1910- n 

1911- 12 

1912- 13 
*9*3-14 
1914-15 


46 322 000 
37 873 000 
40 786 000 
43 581000 
58 618 000 
50 441000 
56 292 000 
70 809 000 
75 435 000 
96 544 000 


Total 1905-19x5 ... 576 701 000 

The number of young fish used annually for stocking purposes has thus 
been mote than doubled in the space of 10 years. Of the 212 fish-liatcheiies 
existing in Switzerland in 1914-1915, 38 were engaged in breeding from Co - 
regonus ova. The total number of larvae of all species supplied by these esta¬ 
blishments for restocking Swiss waters amounted in 1914-1915 to 127.5 
millions as against 109 millions in the preceding year. Coregonus larvae 
thus accounted for 76 pet cent of the total number reared. The propor¬ 
tion of succcsful hatching in the 32 establishments above mentioned 
was 82 per cent, and the average production of larvae of lake herring is 
2 540 000 for each. 

The following table gives the absolute number and the relative number 
per acre of surface of the larvae used for restocking the various Swiss Takes 
with Coregonus in 1914-1915. 


Take 

Area in square 

Absolute number 

Relative number 
per acre of surface 

— 

miles 

— 

— 

Ionian (Swiss portion) . . . 

. . T39.8 

725 000 

49 

TyUgano (Swiss portion) . . . 

■ • 7*53 

95 000 

124 

Brieiix .. 

• • i *-57 

260 000 

222 

Maggiorc (Swiss portion) . . 

. . 16.28 

520 000 

297 

Wallens tuf It. 

• * K. 9 Q 

380 000 

395 

Biemio.* 

. . t6.i8 

866 000 

494 

Four Cantons. 

. . 44.60 

3.652.000 

74 * 

Zurich. 

• * 33.90 

3 493 Ooo 

988 

Klontal. 

. . 0.50 

50000 

1038 

Aegeri. 

. . 2,70 

500 000 

1 730^ 

Neuchatel. 

. . 93-54 

18 098 000 

1 977 

Sarnen. 

■ . 2.95 

870 000 

2 718 

Constance. 

. . 68.36 

20 580 000 

2965 

Greifensee. 

• • 3-27 

1 420 000 

4 201 

Zug.. 

. . 14-77 

7 573 000 

4942 

Baldegg. 

. . 2.02 

1 150 000 

5 436 

Thun. 

. . 18.51 

10 900 000 

5 684 

Haffikon. 

. . 1,27 

X 200 ooo 

9*43 

Scmpach. 

. . 5.55 

7 33<5 ooo 

12 603 

naliwil. 

. . 3.98 

16 876 ooo 

40 526 
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The total superficial area of these 20 lakes only reckoning the Swiss 
portions of those lakes crossed by the frontier, is roughly 494 sq. miles. The 
total number of Congoms larvae introduced into these lakes in 1914-1915 
was 96 544 000, the average number per acre of surface being If this 
figure could be raised to about 7 400, it would be possible to quadruple the 
present rate of catch. That this is possible is proved by the fact that the 
number of these fish per acre of surface shows enormous variation, rising 
from 49 to over 40 500. Nor would there be any lack of food, for all 
these lakes are very rich in plankton which is the chief food of this group of 
fishes. 

Basing his estimate on the data furnished by the fishery statistics of 
Take Constance and on a calculation of the catches on the lake of Neu- 
chatel (according to Vouga's method) the writer reckons that the weight of 
the lake herring or white fish annually caught in the Swiss lakes is about 
2 640 000 lbs. This represents a value of 80 thousand to 100 thousand pounds 
sterling while the total gross returns from all species of fish for the whole of 
Swiss waters is estimated at 320 thousand pounds sterling, 

other 94 -Silver Fox Farming in Eastern North America (i).— dearborn, n. (Assistant 
ewe stock Biologist) in United States Department of Agriculture, Bulletin No. 301, 35 pp, 22 figs. 

Washington, D. C. October 29,1915. 

The name " silver fox ” as commonly used by furriers includes the dark 
phases of the ordinary red fox (genus Vulpes ) variously called silver; silver 
gray, silver black or black. The natural habitat of red, cross (hybrids 
between silvers and reds or descendants of such hybrids) includes the 
greater part of North America, from central United States northward to 
and including the treeless tundras. The red phase inhabits all this region, 
but the silver phase, though known from most parts of it, is veiy irregularly 
distributed. The best pelts are obtained only from foxes in the more 
northern latitudes. 

The large profits realised by the pioneers of fox ranching have tXMgs* 
formed this industry from a secret enterprise into a widely heralded spec¬ 
ulation, with not always healthy results. On the other hand, with the 
comparatively large numbers of silver foxes in domestication, a clearer 
understanding of their management, and with a return of moderate prices 
for breeders, a steady, healthy and general development of silver fox farm¬ 
ing may be expected. 

A fox ranch should be situated where it will have good drainage and 
be partially shaded by a young growth of deciduous trees. Each pair of 
foxes should have a runway of about 2 500 square feet. They thrive on 
a varied dipt, including meat, fish, bread, mush, milk and table scraps. 
The reproductive period is about 10 years. The young are born in April 
or May, the average litter containing four cubs; but only about half of the 
captive females produce young in any given year. , m 

Poxes bear captivity well. No widespread disease has appeared 
among them. Wounds heal readily, and cases -of sickness are usually 

JflU, No, »8S4. ' (M.) 
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attributable to a lack of proper care. Much can be effected by means of 
selective breeding. 

The cost of yards runs from $ ioo to $ 150 each, and that of the animals 
from $ 150 to $ 250 for common silver foxes up to several thousand dollars 
for the best silvers. 


FARM ENGINEERING. 

95 - Dreux-Brezes Double Flemish Plough. — Ringelmann, Max, in Journal d'Agri¬ 
culture Pratiqu Year 79, No. 59, pp. 599-602, 4 figs. Paris, November 4,1915. 

For a number of years past, Count E. de Dreux-Rreze has used, on his 
estate at Eurcy (Nievre, France) where there is much heavy clay land, cer¬ 
tain ploughs invented by him. They are built in the country, the cast iron 
Dombasle plough frames made by a neighbouring foundry being used for 
the purpose. The principle upon which they are designed is shown in the 
accompanying figure. 

On the axle of the two wheels R and v the head of the flat iron plough 
beam A is mounted, while the other end passes through two parallel guides 



cb b x c v The front cast iron standards of the frames E E x are bolted be¬ 
tween the guides. The rear standards SS 1 are formed by two parallel 
wrought iron flat bars which connect the soles % and x x to the guides cb b x c x to 
which the coulters are attached by clamps. 

The vertical play of the plough frames relatively to the beam A is 
adjusted by the position of the two pins passing through the holes bb x in 
the guides. The beam A slides between two other pins d d x fixed to the rear 
standards SS V 


t 
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As the fig* shows, the construction and working of the plough is very 
simple. The draught on the hake t at the head of the beam A is transmitted 
to the guides be b t c x by a pin n and thence to the frame E S while the beam 
works between the bolts b x and cl v In the beam A some holes are pierced 
thus allowing of several positions of the pin ft, which adjusts the parallelism 
of the sole x with the laud according to the required depth h of the furrow, 
by varying the distance of the point o of the share from the vertical pro¬ 
jection of y. N is a hake with five notches for regulating the width of the 
furrow. 

At the end of the furrow the ploughman swings the whole plough 
over the wheels by means of the rear end of the beam which is made 
especially long to give more leverage for this purpose. 

For ploughing ro a depth of io to 12 inches in clay soil, six to eight 
bullocks are necessary. 

For breaking up laud to a depth of 16 inches, one of the ordinary 
ploughs, say the right hand one, is left in its place and the other one is 
replaced by a special left hand plough, and the furrow is opened in two 
times. The first plough goes to a depth of 10 to 12 inches, and the second, 
on the return journey in the same furrow, goes 4 to (> inches deeper. For 
this work four pair of oxen are necessary. 

For the ploughing of old forest land one of the ploughs is replaced by 
a strong coulter. 

96 - Kapok Carding Machine. — Boyer, Jacques in La Nature , No. 2201, pp. 3O3-367, 

5 tfgs. Paris, December 4, 1915. 

Kapok fibre is produced by Eriodendron anfraduosum and Bombax 
ceiba . At present about fifty estates in Java grow kapok while a dozen 
years ago only five did so. 

The Java fibre is about 15 to 30 mm. long ; it is monocellular, cylin¬ 
drical and full of air. It is besides impermeable to water and when moisten¬ 
ed dries quickly so that it never rots. Its lightness is so great that when 
placed in water is bears 30 to 35 times its own weight while cork hardly 
bears 5 times its own weight, kapok is thus admirably suited for the 
manufacture of life buoys, belts, etc. 

Hitherto all attempts to convert the ginned fibre into sheets like wad¬ 
ding or into ribbons, as the first step towards spinning, had been unsuccessful 
because the carding machines, broke the fine fibres and reduced many of 
them to dust. Recently, M. de Saint Rene has, after several year's work, 
devised a carding machine which arranges the fibres parallel to each other 
without breaking them and then suitably heats the sheet of wadding that 
is formed and causes the fibres in it to curl and to interlock. 

The ginned kapok is thrown into a hopper ($ee fig.), placed over two cy¬ 
lindrical boxes, 12,13, situated one over the other, in which crosses 14,15 re¬ 
volve in opposite directions. The fibre then falls into a box 16, through 
which a current of air from the nozzle 2, is injected and conveys the kapok 
fo a slot 19, of a length equal to the breadth of the carding drum 4. The 
interior of the space 18, is provided with needle-like points which tend to 
the flocks. 
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The bent wires on the carding surface are attached to a very flexible 
tissue and so arranged as not to break the fibre. The drum revolves in the 
direction contrary to the hands of a watch and carries the fibres under 
six rotary brushes 5, placed above the drum and consisting of soft flexible 
tufts mounted on wooden rollers. The bearings of these rollers can be 
raised or lowered at will by means of a winch. 

Diametrically opposite to the slot 19, a comb 6 is placed parallel to 
the drum with the object of detaching the sheet of kapok fibres and laying 
it on the receiving endless apron 7. The comb is kept away from the drum 
by a spring, but it is pressed against it by a cam when the dram revolves 
backwards. 

When the machine is set going a sheet of kapok fibres is gradually 
formed round the drum. When it is of sufficient thickness the roller brashes 



Kapok carding machine. — longitudinal section. 


are lifted aud the motion of the drum is reversed, the comb then detaches 
the sheet of kapok from the dram and places it on the conveyor apron 7. 
In passing over the box, 9, where it is heated, the fibres curl and hook on 
to each other by their ends without losing their parallelism. The sheet then 
passes between the compressing and smoothing rollers. 

In order to render the carrying of the sheet easier it may be placed ■ 
between two sheets, 29, 30 of muslin, paper or similar material paid out 
from the rollers 31 and 32. 

Tor spinning the fibre M. de Saint Rene uses a liquid {the composition 
of which is not stated) which causes the fibre to agglutinate without losing 
any of its properties and thus form a yarn by the adherence of one fibre to 
another as is the case with wool and cotton fibres. 

With the yam thus obtained worsted and woven goods have been 
successfully prepared. 
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97 - Review of Patents. 

Tillage machines and implements . 

Switzerland 7t 152, Fastening for the handles of agricultural implements* 

United Kingdom 16 57 $. Cultivator. 

16 956. Track marker for drill ploughs. 

United States 1153 916. Bitching machine. 

1 153 952 — 1 154 084 — x 154 841 — 1 155 569 — 1 155 833 — * 155 569 — 
1 157 433 - Cultivators. 

1154 307 — 1 155 418 — 1 155 9^7 I 156 831 — 1 157 399 — x 158 034. 
Ploughs. 

1154 790. Rake. 

r 154 889. — 1 157289. Motor ploughs. 

1 154 995 - Ploughing machine. 

1 155 192. Combined harrow and cultivator. 

1 155 349 - Disk jointer for ploughs. 

1 155 854. Mouldboard for ploughs. 

1 156 6x1 — 1 157 680 — 1 157 706 — 1 157 8x2. Harrows. 

1 156 843. Disk harrow. 

1156 873. Soil pulverizer. 

. 1156 968. Self dumping drag harrow. 

1157 067. Gang plough frame. 

1157 136. Gang plough. 

1157 150. Weed cutter or cultivator. 

1 157 295 . Subsoiler. 

Manure distributors. 

United States 1 134 236. Manure spreader. 

1 155 204 — 1 157 370. Fertilizer distributors, 
x 157 532. Two row attachment for fertilizer distributors. 

Drills and sowing machines , , J 

United States 1154 173, Plant setting machine. 

x 154 765* Seed-potato cutter. 

1 155 59 g. — r 157 5 <>i. Corn planters, 

1 157 * 55 - Harrow attachment for seed drills. 

1 158 031. Potato planter, 

Reapers , mowers, and other harvesting machines , 

United Kingdom 16 459. improvement in combined side delivery rakes, swath turners and 

tedders. 

United States 1153 968, Cotton harvester. 

x X54 037. Harvester. 

1154 368. Peanut harvester, 
x154 493 * Grain header, 
x 154 542. loading attachment to binders, 
li ^ * 1 154 595 - Header attachment for engines, 

! 1 1 x 154 662, Combined motor vehicle and mower. 
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1 15 I- 703. Controlling mechanism for tractor driven headers. 

1155 305* Attachment for mowing machines. 

1 155 827 — 1157 857. — Corn harvesters, 
x 155 860. Cord knotter for grain binders. 

1 155 988. Mowing machine. 

1 1562x6. Tongue truck for harvesters. 

1 156 5/5 — 1 158 050. Harvesting machines. 

1 156 734 * Hay or shock loader. 

1 157 056. Motor attachment for harvesters. 

1 157 680. Hay loader. 

1 157 775 * vSide delivery hay rake. 

Machines for lifting root crops. 

United States 1 157 931. Machine for digging potatoes. 

Threshing and winnowing machines. 

United States 1 154 102. Apparatus for cleaning and separating seeds and grain. 

1 155 155. Corn shelling machines. 

1 155 x73 — 1 157 038. Corn husking machines, 
x 156395. Threshing machine 
x 156 478. Husking device. 

Machines and implements for the preparation and storage of crops. 

United Kingdom 16 185—16356—16444, Machines for preparing fibres for spinning. 
United States 1 154 262. Straw bruiser. 

1 154 464. Stalk header and ensilage cutter, 
x 155 543 * Baling press. 

1 155 889. Com drier. 

1 156 786. Potato sorter. 

1 156 828. Hay baler. 

Other agricultural machines and implements. 

British India 2 072. Oil and sugarcane expressing mill. 

Cuba 2 34 x. Apparatus for expressing the residues of industrial plants, 

2 343. Process for applying the gaseous products of combustion to the 
manufacture of sugar. 

Switzerland 71 032. Process and apparatus for extraction of nicotine and ammonia 

during the evaporation of tobacco lyes. 

United Kingdom 15 920. Carden frame. 

17024. Apparatus for extracting nicotine and ammonia from tobacco. 
United States x 153 983. Pence post. 

i 154 073 — x 156 428. Hog feeders. 

1 154 104. Draught equalizer. 

1 154 322. Tractor, 

x 154 404. Crank and lever mechanism for windmills. 

1 154 768, Stock trough, 

1 145 930 — 1 155 5x8 — 1 157 383. Windmills, 
x 156 203. Traction engine. 

1156 622. Spraying attachment for cultivators. 

1157 025, Fruit picket 

1 X57 324— 1 157 551. Wire fence stretchers. 
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98 - Pits for Winter Gardening. — cotmekfy, Charlfs j. fa The Country Gmttemn, 
Pol. XrXXX, No. 43, p. 1621. Philadelphia, October 23, If J T 5 * 

The natural heat of the earth, if properly utilised, is sufficient to grow 
flowers and vegetables even in winter. The temperature of the earth dur¬ 
ing midwinter at a distance of 12 to 15 feet below the surface is from 45 h* 
50 0 F. 

Frederick W. Taylor some years ago solved tlie problem of using this 
natural heat and obtained wonderful results by means of earth pits. 


Pit for winter gardening. 





These pits are entirely under-ground (fig. 1 cross section, fig. if plum). 
They face south and are covered by a sloping glass roof a and are heated 
solely by the natural heat of the earth supplemented by sun heat. 

Records of temperature have shown that during the coldest season when 
the outside temperature dropped to 13 0 F. below zero the temperature 
inside the pit registered 41 0 F. above zero. Heavy snow has formed a* 
blanket on the top for 3 or 4 days without injury to the plants. The aver¬ 
age inside temperature during .the day when the sashes are open to air the 
plants is from 55 to bo° F., at night the average is about 48° F. above zero. 
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The hank walls are constructed of stone, laid with loose joints to per¬ 
mit all possible heat to radiate into the pit; for 30 inches from the surface, 
however the walls are laid in cement to prevent frost movement. The 
walls under the plant beds are of stone also laid with loose joints. The 
roof consists of units of sash, each 4X9 feet, supported upon T irons. 
Each sash is double glazed with an air space between the two layers of 
glass. Gutters are provided to catch the condensed moisture. 

As the weather becomes colder the sashes are covered at night with 
well fitting padded canvas covers battened down. 

According to the outside temperature the sashes are lifted to air the 
pit in the morning. 

Entrance is gained at the west end of the pit by a short flight of stairs 
E leading to a vestibule F formed by double folding doors. Round the 
beds A, B. C. D. runs a path G } and iron pipe columns H support the roof. 

A great variety of vegetables can be grown this way and the pits may 
also be used to start plants, such as tomatoes, for open ground cultivation. 

The principle of these pits has been patented. A number of them are 
now in use and some have merely earthen walls or are banked with boards. 
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•99 - The Farmer’s Response to Economic Forces. — Spillman, \v. j. in The Economic 
World , New Series, Vol. X, No. 12, pp. 326-365. New Yoi*k, 18 September, 1915. 

Radical changes in systems of farming can only occur under the sti¬ 
mulus of strong economic forces, as for example : 

1) the introduction of a new enterprise , more profitable than those previously followed 
^cultivation of the cigar wrapper tobacco in the Connecticut Valley, of cotton in the south of 
the United States); 2) the appearance of some disease or pest which may attack certain crops to 
such an extent as to render them unprofitable; 3) tfie development of transportation facilities 
which render possible an agricultural enterprise which was previously impossible because of 
the difficulty of transport and of marketing produce (thus in Chester County, Pa., such facili¬ 
ties and the perm incut rise in prices for dairy products consequent on the increasing demand 
from Philadelphia, hive nude it possible to substitute the intensive dairy enterprise for the 
extensive enterprise of stock farming; 4) the advent of a rival industry which obliges the 
farmer to adopt an intensive system of farming. 

In those localities where, for a certain time, economic conditions have 
remained stable, local agricultural practice has generally acquired an organ¬ 
isation which, from an economic point of view, best (or at least approxima¬ 
tely so) corresponds to these local conditions. There are, however, always 
some slight variations' in tlie economic conditions to which the farmers 
are continually endeavouring to readjust themselves, developing systems 
which represent optimum practice under prevailing economic conditions. 
The principal object of the paper it to point out a method by which these 
.smaller forces may in many cases be measured, and which therefore renders 
possible a more prompt adjustment of agricultural practice to slight 
changes in economic conditions. 
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For this purpose use is made of the data furnished by anjnquiiy into 
the conditions of organisation and labour inccme of 378* farms in County 
Chest( r, carried out in the business year 1911-1912. These farms are divided 
b} the waiter into groups according to percentages of hai acreage, ar cl the 
average labour income of each of these groups arrived at in the following 
manner:— since the magnitudeof the farm business is in thkcaK' the most 
important factor causing variations in labor income, these farms woe first 
divided into groups based on magnitude of business. The aveiage labour 
income of each of these groups was determined, and the labour income of 
each farm then expressed in percentage of the average of its group. By this 
process the influence of magnitude of business on the labour income is 
eliminated. The writer calls the percentage thus obtained the «adjusted 
labour incomes The farms are further grouped according to their crop 
acreage of wheat , fruit , maize and oats and the adjusted labour inccme is. 
calculated for each of these groups. The results are given in the following’ 
Table: 


Table I. — Crop Area Percentages in Relation to Labour Income. 



( Percentage area. 

0-29 

30-39 

40-49 

50-59 

60.4 

Z. Hay . 

. ? Number of farms .... 

33 

107 

145 

74 

19 


( Adjusted labour income. . 

96 

93 

IO7 

105 

72 


/ Percentage area. 

0-9 

10--19 

20-29 

30 4- 

__ 

H. Wheat 

. ) Number of farms .... 

26 

213 

121 

16 

__ 


( Adjusted labour income . 

63 

107 

97 

96 

— 


/ Actual area-acres .... 

0 

i- 4,9 

5 4 - 

., 


III. Fruit 

< Number of farms .... 

63 

306 

9 


rr - 


( Adjusted labour income . 

91 

103 

43 

— 

— 


/ Percentage area. 

0-9 

10-19 

20-29 

30-39 

40 4* 

IV. Maize 

. < Number of farms . . . 

4 

134 

x 88 

42 

10 


( Adjusted labour income . 

63 

95 

X02 

m 

5 * 


/ Percentage area. 

0 

1-9 

10 »b 

. 


V. Oats . 

. < Number of farms .... 

140 

141 

97 


„,. w 


( Adjusted labour income . 

117 

102 

73 

— 

—„ 


It will be seen that the group having 40-49 per cent of their crop acreage 
devoted to hay made the highest average labor income. Those having 5o^<> 
per cent of hay acreage come next. Those having 60 per cent or more and. 
those having less than 40 per cent of hay acreage made labor incomes less 
than the average. It is of interest to note that the largest number of farms 
in any group is the one having what may be called the optimum percentage 
of hay acreage. The average percentage of this crop for Hie entire. 
278 farms is 44, which is almost exactly at the centre of this optimum group. 
In recent years there has been no particular change in the conditions affect- 
ing the profitableness of this crop, and the farmers have had time to adjust 
their practice to the economic forces which tend to drive them in the direct- 
ion of the greatest profit. Another point of interest, however, is that 
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more than one-third of the total number of farmers are outside of the two 
groups in which the labor income is higher than the average. 

The farms grouped according to their wheat acreage give similar results. 
The majority of the farmers had found the proper status of the wheat crop 
in their system of farming. Nearly two-third of them, in fact, are in the one 
group showing the highest average labor income. The average for all farms 
is 18.2 per cent, which is also in this group. 

This is also the case for the farms grouped according to their area under 
fruit ; the figures are given in acres instead of percentage of crop area, this 
being about the same on farms of all sizes. In Chester County the soil 
does not seem to be adapted to fruit growing. The average surface thus 
cultivated on all the farms is only 1.35 acres. Sixty-three farms had no 
fruit ; their average labor income was 9 per cent below the general average. 
Three hundred and six farms, more than three-fourths of the whole number, 
had from 1 to 4.9 acres, averaging 1,5 acres ; their labor incomes are 3 per 
cent above the general average. Nine farms had 5 or more acres ; the fact 
that the average labor income of these 9 faims is less than half of the general 
average is significant, and still more so when it is added that the largest 
minus labor income found in this survey was on a farm that had more than 
fifty acres of fruit. 

In contrast to the result given by the three first groups it is found that 
under the fourth heading, only a small number of farms belong to the group 
which has the most suitable acreage for maize under the local conditions, 
and therefore the best labor income. This is explained by the fact that in 
the case of the maize crop, the stability of conditions has not been maintain¬ 
ed as for hay, wheat and fruit; for, about 1895, the price of maize suddenly 
rose 50 per cent above its former level and has there remained. 

The relative acreage of maize is consequently increasing and it is the freely 
expressed opinion of many progressive farmers of the region that the acreage 
of maize is not as large as it should be for best results. Finally, the data given 
in Table I indicate that the most profitable percentage of maize acreage is 
in the group next higher than that which contains the largest number of 
farmers. 

Census data show that the acreage of oats in the country is decreasing, 
results given in Table 1 show that those farmers who cut out this crop cm 
trel> make the best labour incomes. Their average is 17 per cent above the 
general average, while that of the 97 farmers who have more than 10 per 
cent of their land in oats is 27 per cent below the average. 

The receipts from dairy cattle and their products are in Chester County 
three times as great as from any other single enterprise. The crop which 
occupies by far the largest acieage is hay . The question arises whether, 
tinder the conditions prevailing in this county it is more profitable to feed 
all the hay grown or to sell part of it. Table II, answering this question, 
groups the farms respectively according to the percentage of receipts from 
the sale of hay, corn and poultry. For all the groups so formed the adjusted 
labour income is again calculated. 
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TabeR It. — Relation of Percentage Income from Various Sources 
to Labour Income. 



/ Percentage income. , . . 

0 

i ~9 

10-19 

20-29 

30 .j. 

I. Hay . . 

* ? Number of farms .... 

80 

78 

Xl 4 

64 

42 


( Adjusted labour income . 

76 

132 

112 

96 

55 


{ Percentage income . . . 

0 

I~IQ 

20 -J- 



II. Maize . 

. | Number of farms .... 

251 

121 

6 




f Adjusted labour income . 

95 

1*3 

53 

— 

— 


/ Percentage income . . . 

0 

I~I 9 

20-39 

40 ~|~ 


III. Poultry. 

• < Number of farms .... 

S 

3 IQ 

43 

8 



( Adjusted labour income . 

38 

104 

97 

40 

•— 


In the first case the greatest number of farmers is found in the group 
next above that in which the best labour incomes are found. This is believ¬ 
ed to be due to the fact that the price of hay was considerably above the 
normal at the time of the survey, a fact which induced many farmers to sell 
more hay than usual. The high price of hay did not, however, affect 
materially the acre value of this crop, for the yield m 1911 was 
correspondingly low. 

The figures of the second section of Table II confirm the conclusions 
already expressed in connection with maize acreage. The greatest number 
of farmers is found in the group immediately preceding that in which the 
best labour incomes are found. The251 farmers who sold no maize made la¬ 
bour incomes 5 per cent below the average. One hundred and twenty-one 
derived from 1 to 19 per cent of their receipts from this source ; th. ir 
labour incomes were 13 per cent above the average. 

The number of farms in the group deriving more than 20 per cent, of 
their income from the sale of maize is too small to give a reliable average.; 
but the fact that this average is only 55 per cent, of the general average is 
significant. Evidently it pays to grow somewhat more of both 1 my and maize 
than is needed for use on the farm, but that such a practice should not be* 
pushed too far. 

The last section of Table II shows the status of the poultry enterprise 
in Chester County. The first and last groups contain too few farms to 
give reliable averages; but when it is remembered that the most important 
fluctuation in labour income has already been eliminated by adjusting the 
labour income of each farm for magnitude of business, the fact that the 
average labour income in each of these groups is less than half the general 
average is not without significance. The very fact that these two groups 
are so small speaks fo„ itself. More than three-fourths of all the farms are 
found in the group having the highest labour income while the next largest 
number is found in the next most profitable class. It follows therefore that 
in the conditions of Chester County, the poultry enterprise is only profit¬ 
able up-to a certain limit, and furthermore, that the majority of fanners 
have been able to perceive the proper status of this enterprise which gives 
the best returns. 
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The wiiter draws from this survey the following important conclusion: 
it is by no means always advisable to increase in magnitude the most pro¬ 
fitable enterprises and decrea.se or eliminate the less profitable or unprofitable 
according tc the accounts in the farm books, because, under the normal con¬ 
ditions of different localities, there appea s to be in the case of most farm 
enterprises an optimum status beyond which either increase or decrease in 
magnitude reduces profits. This optimum status will, of course, change 
from time to time and from place to place. Only a carefully conducted 
farm management survey is capable, in man} cases at least, of revealing this 
status. Such a survey would be a better guide to local faim practice in 
the matter'of the relative magnitude of the various enterprises on the farm 
than the most carefully kept set of books. 

roo - One-Crop Farming Versus Dairying in Wisconsin. — rubinow, s. G. in Board's 
Dairyman. Vo], I h No. 13, Fort Atkinson, Wise., October 22, 1915. 

The writer studies the differences in net returns between typical dairy 
farms and general farms raising crops as their main source of revenue in 
Wisconsin. He selected cw enty farms to represent each side of the com¬ 
parison out of the large number that were competing in the Wisconsin 
Farm Contest, no restrictions being placed on locality, nearness to market, 
size of farm, size of capital, size of income, or any of the other many fac¬ 
tors upon which the net returns depend. 

The farms were selected on the basis oC the number of cows kept, 
the average for the dairy farms being forty-one cows and for the general 
crop farms only four, the animals kept being only tho.se absolutely necessary 
for working the land. The average acreage of the dairy farms was found 
to be 216 acres while the general farms averaged only 113 acres. The 
valuation averaged $ 19 805 and $ 7 569 respectively with an average 
value per acre of $ 93.99 and $ 66.88. 

On the dairy types the buildings were valued at $ 9036, while on the 
crop farms the buildings were worth only § 3872. 

The average machinery equipment of the dairy farms was $ 1847, the 
some item for the general forms being $ 746. The cash reserve averaged 
$ 261 ond $ 142 respectively. 

Hie value per cow on the crop farms was $ 64.44, while on the dairy 
types it was $ 158.36. 

The following table shows a comparison of the receipts that represent 
the average of each set of twenty farms : 

Comparison of Receipts. 


Daily farms General farms 

Crops. 8 1 187.7b $ 1056.24 

I4vc slock. 1 4 392.90 '» 956.81 

lyive stock products. # 4 337-44 ” 3 * 4 - 3 ^ 

Miscellaneous.. » 2 439-50 * 801.41 


$ 3128.76 


Total receipts . . . 
Total capitalization 


8 12 357.6 o 

» tieoK.iS 
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This table shows that the dairy farms not only raise as much crops 
as are grown on the general farms but in addition are making a great deal 
more profit from their live stock, both through the sale of live stock products 
and through the sale of live stock or increased inventory. 

The following table shows a comparison of the expenses for each set 
of farms and the resulting net returns : 


Comparison of Expenses and Profits. 



Dairy farms 


General farms 

Stock purchased. 

s 

1 792.54 

$ 

423.35 

Improvement and equipment.... 

. » 

1 293.14 

» 

481.61 

Feed. 

. » 

824.16 

» 

127.97 

Supplies and seeds. 

. » 

I 57 . 7 o 

» 

108.95 

Eabor. 

. » 

1 906.38 

» 

524.79 

Miscellaneous. 

. » 

i 5 St.90 

)) 

337.74 

Interest (5 %).. . . . 

, » 

2 o6;.8S 

" 

632.40 

Total expenses. 

. . $ 

0 623.70 

§ 

3 636.81 

Net profits. 

. . » 

2 733.90 

t) 

491.95 


Those figures illustrate the whole agricultural history of Wisconsin. 
Jn 1859 Wisconsin held first place as a wheat growing state. Grain grow¬ 
ing on the one-crop method followed year after year rapidly exhausted 
the soil, yields began to fall fast, and one crop after another was lost by 
the prevalence of insect pests and plant diseases because of the lack of 
rotation. 

Cheaper lands further west more suitable for one-crop farming caused 
an exodus of people from the State and the farmers that remained in the 
State recognised that something had to be done to improve the soil and 
make fanning profitable once more. Diversified farming began to creep 
in until the dairy cow came, stopped the panic and has now made it possible 
once more to grow grain. 

The writer points out that the same conditions prevail nowin the South 
with the only difference that cotton has taken the place of grain in the one- 
crop method of farming and predicts that Texas will soon follow Wisconsin’s 
example and become the leading dairy state of the South. The dairy cow 
has become the standard bearer also for the progressive southern farmer. 

101 - Investigations into the Returns of Swiss Agriculture during the Year 19184914 * — 

Report of the Swiss Peasants’ Secretariat to the Swiss Department of Public Economy, 
Anmairea^ricoledela Suisse , Year x 6, (39 th of the German edition) pp. 98-258, Berne 1915, 

Swiss farming during the year 19x3-14 suffered from a series of adverse 
circumstances, the chief of which may be summarized as follows : 

1} A very poor fruit crop. 

2) A very poor grape crop. 

3) Pall in the price of milk and cheese, 

\ 4) Slack trade in live stock, due partly to the spread of foot-and- 

mouth d^e ase and partly to the fall in the prices of cattle. 
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5) Fall in the prices of pigs. 

6) Increase in the rate of interest on mortgages and on loans in 

:general. , 

The investigations of the Swiss Peasants' Secretariat into the returns of 
firming embraced 329 farms each of which produced its account books. 
The number of balance sheets utilized for compiling the statistical report 
was 303, with an increase of 12 on the number for 19x2. 

The following is a brief summary of an examination of the statistical 
repot l as to the extent to which the above mentioned unfavorable conditions 
affected, the profits of Swiss farmers, in 1913. 

On average the cash returns of every farm diminished by about £40 
in round numbers 01 by £1 j$ 6 3 / 4 d per acre on a n a verage area of 31.73 acres. 

From a closer examination of these returns it appears that the decrease 
on milk and dairy products was 10s 6 d per acre, on live stock 7s 6 3 / 4 d., 
on wine 3s 5 3 / 4 and on fruit 5s 5 d, 

Considering that the production of milk in 1913 was 4.53 percent, 
higher than that of the preceding season, the deciease of returns from the 
■dairy is to be attributed to the fall in the prices of milk. O11 the other hand 
it is to be noted that the production of milk contributed largely to the 
increase of returns, so much so that in the period I90b-i4theincrease in com¬ 
parison with the period 1901-05 was 175 2 y±d per acre, or 33.85 per cent. 
In the same period the increase of returns due to cattle and pigs was 4s 5 3 / 4 d 
and 3s 0per acre, or 21,20 and 27.30 per cent respectively. 

Comparing the returns from the live stock industry with those from 
the crops of arable land and meadows it will be seen that the former amount 
to 87 per cent, of the total returns and the latter only 5,1 percent., which 
proves once more that Swiss farming is based principally on animal husban¬ 
dry. 

The outlay per acie diminished 011 average by 19s 3 d in comparison 
with 19x2 ; the purchase of live stock figures for 13s id, or decreases by 27 
per cent as compared with 1912 being chiefly due to the unfavourable 
conditions of the live stock market. 

The outlay for the purchase of concentrated foodstuffs diminished 
by 9 y%d per acre, but the total outlay remained high and has more than 
doubled in the period of 13 years. If the general fall in returns be taken 
into account the outlay of £r is to per acre for the purchase of concern* 
trateds is considerable. 

The decrease of 3$ 10 cl per acre (21.08 per cent.) in comparison with 1912 
in the purchase of dead stock and in wages of artizans is a character of 
the year 1913. ■ 

The differences in the cash turnover which has been here briefly point¬ 
ed out, would be enough to prove that 1913 was an unprofitable year for 
Swiss farming. A more exact measure of such loss i&given by the comparison 
between the years 1912 and 1913 as set forth in the following table, in 
which is clearly shown to what extent the equilibrium between the cost 
of production and the value of the produce has been altered. 
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Years 


191a 


ms 


Number of accounts examined 


Amortiscment. 

Decrease of outlay on preparation for crops 

Decrease of stock. 

Working expenses. 

Banking account current. 

Interest on capital, 4 per cent. 

Cost of labour. 


Total cost of production 


Increase ol inventory. . 

Consumption. 

Sales account. 

Gross produce account . 
Complementary accounts 
Banking account current 


Total gross produce 



296 


m 

per nek* 

|Kir acre 

£ 


it 

£ 

s 

it 


19 

4 

1 

4 




4 7* 



3 Va 


3 

9 7s 


5 

3 V a 

3 

1 

1 

2 

18 

0 



3 Vs 



i x U 

3 

14 

6 3 A 

3 

15 

«Va 

5 

6 

II 

5 

5 

*3Va 

13 

r> 

•i7„ 

13 

11 



ir 

mV, 


6 

3’V* 


— 

i 



a*/* 


16 

ol u ! 


13 

n 1 /* 

11 

6 

! 

9 

12 

10 


18 

5 7* 


18 

s 


— 

- 



2 7* 

13 

1 

12 

5 7s j 

11 

12 

3 '■‘it 


This table shows that on average in the 303 farms e: a mined, the pro¬ 
duce did not cover the cost of production. The same conclusion is arrived at 
by an examination cf the results of farms divided into classes according 
to their size, as shown in the following' table : 


r_~:- ■.- 



- B 





1 

1 

1 


Barms 



; Year 


between 

between 

between 

Ab»>v<* 

74 ileus 



13,35 acres 

1 

12.35 and 
24.7 actes 

24.7 mid 

37 acres 

j7 ami 

74 acies 





pei 

acu- 




£ 4 d 

j £ .s' 4 

£ s <( 

£ >s ,/ 

£ A d 

Cost of production. 

ms 

19 n 3 

*4 5 31a 

12 3 «*/ 4 

11 0 f,Yi 

H xS 0% 

Gross produce . . 

» 

CO 

12 9 7% 

10 12 5'V« 

10 3 ix»/» 

8 1 9 

Cost of production. 

1912 

*7 7 

*4 <> 4V# 

12 7 1 

10 *9 XI ! 

9X0 4% 

Gross produce . . 

» 

16 4 6 

14 9 2 

J2 19 3 Vi 

U 16 10% 

_ _ , ^ _ I 

JO 13 s7« 


Avtiat't* 


£ d 
*3 n t% 
n tc 37* 
*3 (5 4 8 /* 
*3 12 «i % 


Wages form the principal factor in the cost of production and amount 
on average to 40 per cent* The influence of the size of the faun reveals 
' itself in a decrease of this item as the acreage increases. 
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The interest on capital invested absorbs, in round numbers, 29 per 
cent, of the cost of production, and working expenses 20 per cent. These 
two items do not vary much with the size of the farm. It is well to note 
that wages are taken directly from the accounts in the case of salaried 
hands, while in the case of work done on the farm by members of the farm¬ 
ers’ family they are calculated on the basis of local wages. The interest 
on the capital is taken at 4 per cent. 

The portion of the gross produce consumed by the members of the 
farmer’s family diminishes as the farms grow 7, larger. In small farms it attains 
one-third of the gross produce, in the large ones, only one-fifth. 

In 1913 in farms of all sizes, the portion of produce devoted to the 
farmer’s consumption is higher than the average of preceding years, with 
a remarkable increase in comparison with 1912. This is naturally due to 
the decrease of the gross produce in 1913 especially of the portion destined 
for the market. In this respect milk occupies the first place with 25 per 
cent; the produce of the orchard fellows next together with that of the 
pigstye, 11 per cent each ; then wood 6.1 per cent and potatoes 5.4 per cent. 
On the whole in 1913 the amount of foo dstufffs produced in the farm and 
consumed there was 3 ,v 0 % cl per acre less, and the goods taken to market 
were £117,9 2 d less than in 1912. 

The difference between the gross produce and the total working ex¬ 
penses represented by the cost of production minus the interest on the ca¬ 
pital forms the net returns or the actual earnings of the capital. The net 
return. 0 of 1913 decreased on average by £2 3 s 9 3 / d ^ per acre in comparison 
with those of 1912 or 54.33 per cent., with an average of £60 13s 3^ per farm 
while the capital increased on average only by £21 8s 2 d per farm. 

The earnings of the capital in the small fauns up to 12.35 acres fell 
from 3.23 to 0,99 per cent and the net returns per acre diminished by 
£2 3 2 s 5 V 2 d or 78.5 per cent., with an average of £23 ys 10 d per farm, 
together with an increase of capital of £87 4s 6 d. 

In farms of 12.35 to 24.70 acres the above earnings fell from 4.09 per 
cent, to r.82 per cent, or £2 (>.s* ro yd per acre (56 per cent) with an average 
of £41 4s 8d together with an increase of capital of £47 1 is yd, 

In farms betwen 24.7 and 37 acres in extent the decrease of net re¬ 
turns was £2 is 3 d per acre (49.6 per cent) with an average of £70 us 6 d t 
while the capital increased by £27 15,s id. 

The farms ranging from 37 to 74 acres in extent gave the best relative 
results. The interest on capital fell from 5.ox per cent, to 2.98 per cent. 
The net returns diminished by £1 16s 8d per acre or 45 percent, as compared 
with 19x2, with an average of £90 ys 11 d per farm, while the capital in¬ 
creased by £257 14s 3 z yd. 

The larger farms between 74 and 173 acres show the lowest returns from 
capital and the least net returns ; the decrease of the latter in comparison 
with 1912 was £2 is 10 d per acre, with an average of £187 10s 9 per 
farm while the capital increased by £39 12s ix y^d. 

The difference between the theoretical returns of capital and those effect¬ 
ively obtained forms the difference of the net returns; this qua util y may 
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be positive or negative and Taur calls it “ ecart de rend emeu t ’ 1 or “ Rein- 
ertragsdifferenzThis difference in 1913 was on average — £44 os 2d per 
farm, whilst in 1912 it had been + £17 14s id. 

This difference of the net recums expressed in percentage of tin, gross 
returns shows by how much per cent the prices of produce should have in¬ 
creased in order to yield the norm'll interest, or in other terms, to cover 
the cost of production. 

In 1913 the prices of produce should have been 13.24 per cent, higher 
than what they actually were so as to defray the cost of production. 

It is interesting to note that since 1:901, that is from the beginning of 
the investigations by the Swiss Secretariat on the returns of Swiss farming, 
by means of statistics of agricultural bookkeeping, only the years 1907 and 
1912 closed with profit, in the strict sense, that is with a positive difference 
in the net returns. 

This was + 14s 0 y 2 d ( + 0.23 per cent, of the gross retunivS) in 1907 and 
+ £17 14s id (or + 4-55 per cent, of the gross returns) in X912. The average 
of 13 years, as it results from the examination of 2812 balance sheets was 
—* £14 145 5 d or — - 5.66 per cent of the gross returns. 

The capitalization value of the farms which follows the variations of 
the net returns shows in 1913 a decrease of £35 13s 5 d per acre or 68.20 
per cent, in comparison with 1912. If compared with the average of 1901 
to 1913 this decrease amounted to £26 6s rod per acre or 30.35 per cent. 

If the value which is obtained by capitalizing the net returns, in which 
account is kept of a fair remuneration of the work of the farmer’s family 
and of the interest at 4 per cent, on the capital, be compared with that which 
appears in the farm inventories, taken generally from the valuations made 
in cases of division of properties among heirs and the like, and therefore 
often much inferior to their selling value, it appears that in 19x3 it repre¬ 
sents only one-third of the valuation as per inventory while in 1910 it was 
10 per cent higher than the same. The comparison, with the selling value 
would be still more unfavourable. 

As an average for the period between 1901 and 1913 the capitalisation 
value was 72.75 per cent, of that which appears in inventories. This ratio, 
however, varies with the size of the farms. Thus it is 41.9 pet* cent for 
farms up to 12.33 acres ; 68.55 P er cent fox thxse between re.55 and 24.70 
acres ; 80.30 per cent for those between 24.70 and 37 acres ; 87 per cent for 
those between 37 and 74 acres and 117.90 per cent, for th )se between 74 and 
173 acres. 

This proves that the value attributed to farms in cases of inheritance 
and that which in general is given in the inventories of the farms which have 
been used as a basis of the statistical bookkeeping investigations of the 
Secretariat during the last 13 years is all the more unfavourable the smaller 
the farm and that only the large farms between 74 and 173 acres have 
been valued in the inventories at a price which was in proportion ti the net 
returns they were able to yield. 
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102 - The Investigations of the Institute for Research in Agricultural Economies. — 

Orwin, C. $. in Institute for Research in Agricultural Economics. University of Oxford. 

Director's Third Annual Repan, pp. 1-8. Oxford, October 1915. 

' The work of the Institute during the year 1914, the second complete 
year of its existence has teen carried out according to the plans laid down 
iiy the writer, though under considerable difficulty, and included the 
following research work: 

On the Cost of Production in Agriculture, the first essential of which is 
to .have access to accurate records of farming costs from a certain number 
of farms in order to compile statistics from them. 

The Agricultural Survey of Oxfordshire, — It was recognized that a 
survey of the general economic conditions controlling the agricultural 
industry was a necessary preliminary to more particular investigations, 
into the economic conditions of individual farms. The Institute intends to 
continue these surveys which have begun with that of Oxfordshire now in 
course of publication. The procedure has been to make a division of the 
country into its obvious geogiaphical districts and by the study of the 
agriculture within them and of the available historical and statistical 
matter to get an insight into the state of the industry. All classes concern¬ 
ed, landowners, land agents, farmers and farm labourers have teen con¬ 
sulted in the course of the enquiry. 

Small Holdings and Allotments in Oxfordshire, —■ The survey of the 
small holdings and allotments is being published as an appendix to the 
comity agricultural survey. 

Transport Problems in Agriculture . — The study of these problems 
begun in the previous year was suspended in 1914, blit, it is hoped, will soon 
be resumed. 

The Expenditure upon Labour per Acre . — This inquiry has now 
been completed, and a report thereon is being prepared. It wa.s undertaken 
with the object of testing how far the local variations in the rate of agri¬ 
cultural wages affect the cost of farm work. 

Rents and Prices. — Another inquiry, for which the preliminary 
steps were taken, was intended to show to what extent the fluctuations 
in the prices of agricultural commodities are reflected in agricultural rents. 
Much information on this subject exists in the archives of the great agri¬ 
cultural estates. This inquiry however has had to be postponed. 

Land Reclamation. — During the year the writer has undertaken the 
Honorary Secretary-ship of the Dand Reclamations Society. There is a 
good deal of land in the country which is practically derelict and which may 
have considerable value for farming purposes. One of the objects of the 
S miety is to collect data on the cost of bringing into use certain types of 
waste land, with a view to an extension of works of reclamation by public 
or private enterprise, where the possibility of success can be demonstrated. 

Advisory work . — During the year the Institute received a good many 
enquiries, both from public bodies and from individuals, in steadilyincreas- 
ing numbers and in proportion as its activities become tetter known. 
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103 - Value of Farm Products in the United States and their Prices at the Farm 
in 1914 ?. — U. S. Dep, of Agric. Farmer's Bulletin 645, pp. i- 45 » Washington 1015. 

The total value of all crop produetionin the United States in 1914 has 
been slightly less than in 1913 on amount of the reduced value of the cot ton 
crop, in spite of the high values of the maize and wheat crops. 

The estimated value at the farm of all crops reaches the great total of 
$ 6 044 480 000, which is an amount that is $ 88 279 000 below the total tor 
1913. Except 1913, the total crop value of 1914 is $ 200000000 above 
the highest total heretofore reached, which was in the great production year 
of 1912. 

On the other hand the estimated value of the animal products of the* 
farm in 1914 is distinctly higher than in 1913. This is due to general lull 
slight increases in production, except for sheep and swine, and in prices, 
more especially to a small increase in the a\erago farm pike of eggs, and 
to a more considerable increase in the farm price of cattle and ealvis sold 
and slaughtered. 

The total estimated value of the animal products of the farm and of the 4 
farm animals sold and slaughtered in 19x4 is placed at $ 3 828 45O 000. 

This amount is 38,8 per cent of the total value of all farm products and 
has only been surpassed in 1910 when the percentage was 39.3 

The grand total value of all crops, farm animal products, and farm 
animals sold and slaughtered in 1914, according to the detailed estimates 
that have been made is $ 9 872 936 000. This amount is $ 83 000 000 above 
the grand total for 1913, which was itself greatly above the highest total 
previously reached. 

If the farm value of all farm products in 1899, as ascertained by the 
census, is regarded as equivalent to 100 the index numbers for 3897, 1900 
1905,1910,1914 are respectively 84.0,106.2,133,191,6, 209.3. 

In 1913 the estimated value of total sales per farm was f 892 and sales 
per capita of rural population (excluding towns) $ 139. I 

One of the most satisfactory methods available to show the relative^ 
income of farmers during a long series of years consists in the determination 
of the yearly value per acre of the xo leading crops combined representing 
about 90 per cent of the total cultivated area of the United States. An ex¬ 
amination of the charts and tables prepared by this method shows clearly 
that from 1870 to 1896 there was a more or less steady tendency toward re¬ 
duction in the value per acre. In the year 1896 values were at their lowest 
with $ 7,94 per acre; farming at that time was decidedly unprofitable. 

Erom 1896 to 1909 the value per acre of farm crops increased steadily, 
each year being higher than the preceeding. Since 1909 m which the value 
per acre was $ 16,00 it has not changed much, being lowest in iqxx with 
$15,26 and highest in 1913 with $ 16,36; 1914 showed an average of $16.27 

The prosperity of farmers depends not so much upon the amount of 
production as upon the total amount of money received for what they pro- 9 
duce. Thus in 1914 the cotton crops was the largest ever produced, but its 
value to the farmers was much less than the value of any crop of recent 
years. : On the other hand the maize crop, in total production, is only a 
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Averages for the United States of prices paid to producers of farm products. 


Product 

1914 

1913 

1912 

1911 

1910 




November 15 





$ 

SS 

$ 

% 

S 

Hogs. 

.per 100 lbs 

7.00 

7*33 

7-°5 

5*86 

7,61 

Beef cattle .... 

» 

6.02 

5*99 

5*22 

4.36 

4.48 

Veal ca^es . . . 

. » 

7-74 

7.70 

■ 6-77 

6.10 

6.39 

Sheep . 

. » 

4.68 

4.27 

4*°5 

3-65 

4.63 

I^ambs. 

, » 

6.14 

5.64 

5*37 

4.68 

5.54 

Milch cows .... 

. . per head 

58.77 

57*71 

47-38 

42.70 

43.34 

Horses ... 

. . » 

130.00 

136.00 

139.00 

136.00 

143.00 

Wool unwashed . . 

. . .per lb 

0.181 

0.156 

0.186 

0.156 

0.179 

Wool washed . . . 

... » 

0.240 

0.225 

0.244 

2.215 

0.260 

Apples. 

. . .per bu 

o -57 

0.94 

0,64 

o *73 

0.89 

Pears. 

. . . » 

0.78 

o .93 

0.79 

6.85 

1.01 

Beans . 

. , .per bu 

2.28 

2,20 

2.25 

2.34 

2.14 

Sweet Potatoes , . 

. . . » 

0.72 

°*73 

0.74 

0.76 

0.69 

Onions ...... 

. , . » 

0.84 

I.I 5 

0.84 

1.03 

0.95 

Cabbages . 

.per 100 lbs 

1.14 

1.58. 

1.04 

i* 5 i 

1.36 

Timothy hay . . . 

. . per ton 

13.63 

r ., . 

_ 


__ 

Clover hay .... 

. . « 

12.70 

— 

— 

— 

— 

Altaita liay .... 

. . » 

9.20 

— 

— 

— 

— 

Prairie lay .... 

. . » 

749 

— 

— 

— 

— 

Clover seed .... 

. . .per bu 

8.02 

7*33 

9.06 

10.37 

7.70 

Timothy seed . . 

... » 

2.34 

2.08 

1.82 

6.90 

4.08 

Alfalfa seed . . . 

. , » 

7.29 

6.36 

8.23 

—■ 

— 

Cottonseed . . 

. . per ton 

14.01 

22.46 

18.57 

16.09 

25.36 

Hops. 

. . .per lb 

0.T56 

0.260 

0.197 

O.414 

0.294 





December 1 



Wheat. 

. . .per bu 

0.986 

0,799 

0.760 

0.874 

I 0.883 

Maize. 

... » 

0.637 

0.691 

0.487 

0.618 

j 0.480 

Oats. 

... » 

0.438 

0.392 

0.319 

0.450 

0.344 

Barley ...... 

... « 

0-543 

o *537 

0.505 

0.869 

0.578 

Rye. 

... » 

0.865 

0.634 

0.663 

0.832 

0.7x5 

Buckwheat . . 

... » 

0.764 

0*755 

0.661 

0.726 

o,66l 

Potatoes. 

. . . » 

0.489 

0.687 

0.505 

0,799 

o *557 

Flaxseed. 

... » 

1.256 

I.I 99 

I.147 

1.821 

2.3x7 

Hay. 

. , per ion 

II .12 

12.43 

11-79 

14.64 

12.26 

Butter. 

. . .perlb 

O.284 

0.292 

0,288 

0,274 

0.278 

Eggs. 

. . .per d z 

O.297 

o* 33 ° 

0,297 

0,287 

0,290 

Chickens. 

. , .per lb 

O.II3 

0.114 

0.108 

0.096 

o.xo6 

Cotton. 

. . . » 

0.068 

0,122 

0.1x9 

0.088 

0,142 
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moderate one but the high prices prevailing make it the most valuable crop 
ever produced. The producers of wheat have benefited by very large pro¬ 
duction and high prices. 

The apple crop of 1914 is probably the largest ever produced, in the 
United States, being estimated at 259 000 000 bushels as compared with 
145 000 000 bushels in 1913. These figures represent the total agricultural 
crop and not the commercial crop, which comprises only the marketed por¬ 
tion of the total production. In 1913 the commercial crop was estimated at 
40 % of the total agricultural production. 

A tabulation of the average prices for the United States paid to fanners 
since 1910 is shown in the table on page 133. 

104 - Investigation into the Returns of Swiss Beekeeping in 1914 (Report of the Swiss- 

Peasants’ Secretariat) Schwctscnsche Biencn-ZctHtn$, Year XXX'VIII, No. ix, pp, 428-435; 

No. 12, pp. 482-488. Aargau, Nov., Dec., 1915. 

The Swiss Peasants' Secretariat publishes in this paper the, statistical 
results of the accounts kept by the bee farms connected with the Secre¬ 
tariat which numbered 25 in 1911 and 1913 and 31 in 1914. The average 
production of honey per apiary and per hive during the three years is shown 
by the following table: 


Honey 


Per apiary 



Per hive 


1912 

1913 

1914 

1912 

1913 

1914 


lb 

lb 

lb 

ib 

lb 

lb 

Collected ..... 

3 I 3.05 

138.22 

227.07 

12.29 



Sold (1). 

394-63 

I3D83 

173.94 

15.48 

4.84 

7.3:6 

Consumed by the 
household .... 

48.50 

39.02 

26.01 

1.87 

1-43 

1.07 


(1) Among the honey sold a certain quantity was in stock from the previous year, as some 
collected this year will be carried over to next year. 


The 1914 yield was superior to the 1913 one, but inferior to that of 
1912. Considering that a fairly good average should be about 17 l j t lbs per 
hive, it will be seen that during the last few years the yield has not been 
satisfactory. The average sale price per pound of honey during the three 
years was io 1 ^, is 2 l l^d and is 1 ®/ 4 ^ respectively. According to the sta¬ 
tistics of the Association of Swiss Beekeepers (1) the average yield for 
Switzerland was as follows; 

1912 1913 1914 

Average of 688 apiaries Average of 629 apiaries Average of 736 apiaries,^' 

11.96 lbs per hive 9.04 lbs per hive 8.38 lbs per hive 

■ :! (r) Verein Schweteerischen Bienenfreunde. 








Per apiary It Per hive 
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NB. The wages of labour in the cost of production are calculated at 9 Y 2 d per hour. The interest on capital ajt 5 per cent. 
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On comparing these figures with those of the Swiss Peasants’ Secre¬ 
tariat it will be seen that they agree only in 1912, whence it may be con¬ 
cluded that in order to generalise from the bookkeeping statistics relating 
to the results of beekeeping the number of apiaries that furnish accounts 
must be considerably increased. 

The economic results of the last three years are summarized in the 
table 01a the preceding page. 


AGRICULTURAL INDUSTRIES. 

105 - The Autolysis of Grapes. — pantanelli, E. in L& stmioni spcrimntali agrme 
italiaM , Vol. XEVIII, Part io-ii, pp. 783-821. Modena, 1915. 

The writer has previously shown (1) that grapes physiologically mature 
or over-ripe contain a protease capable of dissolving part of the albumen. 

When left exposed to the air the pulp of incompletely crushed mature 
fruit increases its autolytic power with respect to the albumen. 

These observations suggested that autolysis of the albumen of the entire 
grape takes place after maturity, so that the must should be richer in the 
autolytic products inpropoition to the ripeness of the grapes from which 
it was made. 

This would account for the more rapid fermentation of must from well 
ripened grapes, since the alcoholic ferments prefer the more soluble auto¬ 
lytic products of albumen as a source of nitrogen. 

The writer proposed the study of such questions and the determination 
under suitable conditions of preservation, of the possibility of obtaining 
an intramolecular respiration of the sugars by means of the exposure of the 
parenchymatous endocarp to a more or less slow death, giving rise to the 
formation of alcohol and without altering the structure of the cells. It 
is thus hoped to confirm the suspicion that during the first few hours at 
least after the extraction of the must, the alcoholic fermentation is begun 
by a zymase within the grape itself, i e. that alcoholic fermentation may 
begin in the must before the intervention of the usual alcoholic ferments. 

These researches carried out with sound grapes detached from the 
vines were designed to determine the following points: 

a) autolysis of the proteins of normally matured grapes in aerobic 
and anaerobic conditions; 

b) decomposition of the plastic carbohydrates of mature grapes 
under aerobic and anaerobic conditions and researches on the alcohol 
content during this process; 

c) relation between the two processes. 

The results of these investigations are summarised as follows: With 
regard to the digestion of the albumen : in grapes hung in the open air an 
auto-digestion of the albumen set in and then tended to be arrested; it 


(Hd) t 


(1) See B, May 1915- No 539 - 
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grapes hung in air containing chloroform digestion began more rapidly, 
then became restrained and finally more complete than in the case of 
grapes hung in free air, in spite of the accumulation of the products of 
digestion ; in grapes immersed in water containing 2 per thousand of chlo¬ 
roform : digestion was at first slow, then became more rapid owing to the 
diffusion of the products of digestion; in grapes immersed in water con¬ 
taining 1 per thousand of formaldehyde, digestion began rapidly then 
slowed down or ceased, the secretion of nitrogenous products was greater 
in the beginning then diminished ; in grapes cut in half and their seeds 
removed, when kept in water saturated with thymol in the cold, autolysis 
was v r ery limited in spite of the issue of soluble nitrogenous matter; besides 
the diffusion of nitrogenous matter from the grape which is rapid at first 
continues to diminish later. 

With regard to the variation of the consumption of respiratory mate¬ 
rials : in grapes hung in the air there was at first a consumption of acid and 
slight increase in the sugar, then a giadually increasing consumption of sugar; 
in grapes exposed to chloroform vapour, there was a gradually increasing 
consumption of sugar slightly moie intense than in grapes hung in pure air; 
in grapes immersed in water containing chloioform there was a rapid and 
progressive loss rf sugar, due mostly to diffusion and during the first period 
by intercellular alcoholic fermentation. The consumption was less com¬ 
plete than in grapes exposed to chloroform vapours. The acid was con¬ 
sumed only in the first phase, followed by a loss due to exosmosis which 
caused a rapid formation of acid; in grapes immersed in water containing 
formalin there was firstly a strong consumption of sugar without foimation 
of alcohol followed by the formation of sugar (from the more complex 
carbohydrates) and consumption of more acid; finally the consumption 
of sugar exceded slightly the synthesis; in grapes cut into two and im¬ 
mersed in water containing thymol, the strong consumption of sugar was 
accompanied in the first period by the formation of alcohol and the loss 
of acidity was due chiefly to consumption. 

The diffusion of sugar already observed in grapes exposed to the vapours 
of chloroform (sample B) was strongest in whole grapes immersed in water 
containing chloroform (sample C) or with formalin (sample D) and in cut 
grapes of sample E) ; in sample B. growth was continuous; in sample C it 
was greatest at the beginning and then diminished in a certain relation with 
the law of diffusion; in samples D and E it increased to a maximum. 

The diffitsion of acid was generally much less than that of the sugar 
and increased in proportion to the progressive destruction of the cellular 
tissues. 

The writer summarises the results of the observations and analyses as 
follows: 

In grapes normally mature hung in the air or left to die slowly in an 
atmosphere of chloroform vapour, formalin or thymol in proportions hardly 
sufficient to imoede the development of micro-organisms the digestion of 
albumen occurs with formation of soluble nitrogenous compounds, not 
precipitable with copper hydroxide. As this autodigestion also occurs in 


10 



wink-makim; 
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the presence of < hloxoform and continues after the death of the tissue?* 
it may be considered due to the same cause which acts in the antiseptic* 
ally preserved juice from well matured grapes. The progress of the au¬ 
tolysis of the protein varies according to the treatment >f the grapes 
during preservation. The antolysis also affects the sugars the amount 
of which decreases more or less rapidly; only in grapes hung in free air 
is there a slight increase of sugar during the first days, followed by decom¬ 
position. The polysaccharides, soluble and insoluble hexosans easy of 
hydrolysis (excluding therefore cellulose), in fact all the plastic carbohy¬ 
drates and the adds of cell sap are equally subject to the antolytie process. 

The formation of alcohol in intercellular respiration of the sugar was 
observed only in grapes immeised in water and chic reform and in grapes 
cut into halves and immersed in water containing thymol. In both cases 
alcohol was formed only during the first days. In grapes hung in pure air 
or in the vapours c f chloroform and in grapes immersed in water contain¬ 
ing formalin no alcohol was formed notwithstanding greater or less de¬ 
composition of the sugars. Also in must or crushed grapes the formation 
of alcohol was never observed. The zymase of the grapes is therefoie 
extremely sensible and perishes with the death of the cell. The possibility 
is also shown of alcoholic fermentation in the grape without the inter¬ 
vention of alcoholic ferments provided cells suffering from lack of oxygen 
be intact or only slightly narcotized. 

A greater autodigestion of albumen occurred in the samples in which 
the destruction of sugar was greatest, as a rule the increase of proteo¬ 
lytic activity generally f>llowed the period of maximum consumption of 
sugar. 

There is reason to suppose that sugar may retard proteolysis and 
that proteases cannot act in grapes rich in sugar, but in reality autoaiges- 
tion of the albumen occurs also in the first phase, thus supporting the more 
plausible opinion of DeeEano that in the presence of an abundance of sugar 
for respiratory purposes the protein is formed again, whilst after the disap¬ 
pearance of the greater part of the sugar the product of the hydrolysis of 
albumen become subject to respiratory oxidation so that the consumption of 
proteins always exceeds their reformation until the cell dies of exhaustion. 

In grapesdmmersed in water containing chloroform, formaldehyde or 
thymol there was a strong diffusion of soluble nitrogenous substances, of 
sugar, acids, ethe^; the alcohol cliff used immediately but the colloidal soluble 
proteins and carbohydrates, always remained in the grapes even many 
days after death. Also in the case of grapes hung in air the vapours 
of chloroform determined a secretion of sugars, acids and ethers. 

The diffusion of the soluble nitrogenous compounds that is the di¬ 
gestion products of albumin did not always favour further digestion. 
The protein remaining in the fruit was either less digestible or certain 
substances useful to the proteolytic enzyme had left the tissues. The en~, 
zyine being insoluble in water and inseparably associated with the proto-'" 
plasm was certainly unable to escape. 
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The loss of sugars aitd acids by diffusion did not always affect the 
consumption in respiration. 

Chloroform had quite a different action accordingly as it acted as a 
narcotic or as a poison. In the first case it diminished the permeability to 
watef of the cells of the pulp and epidermis, increased slightly the per¬ 
meability to the various constituents of the cell sap; as a toxic agent it 
increased strongly the permeability to water and various substances. 

Formalin, on the contrary, which acts simply as a poison, strongly 
diminished the permeability of the cells both for water and dissolved 
matter. The living cells, of the halved grapes after the first loss of 
substances due to cutting, re-acquired their normal permeability for water 
and soluble matter in their juice. 

The phenomena described serve to explain the facts observed in various 
wine-making operations. During the transport of the whole or slightly 
crushed grapes a digestion of albumen occuis with increase in the soluble 
nitrogen compounds preferred by the alcoholic ferments. These grapes 
therefore ferment rapidly being rich in yeast cells. Well matured grapes 
owing to the natural concentration of the juice, and grapes kept for some 
time owing to autodigeslion, ferment better than the same grapes less ripe 
or freshly gathered. This does not depend on the difference in sugar content 
since the yeast ferments equally well in must containing 15 cr 20 per cent, 
of sugar, but on the moie rapid growth of the ferment in the medium con¬ 
taining soluble nitrogenous products. 

The must of grapes well matured or stored sometime after harvest 
is also subject to bacterial fermentation for the same reason. 

Grapes harvested without wilting undergo a rapid loss in their sugar 
content through respiration. Acids being also partly destroyed, grapes of 
high acidity become more suitable for winemaking whilst grapes of low 
acid content become less suitable. 

Conclusions : In mature grapes harvested and preserved whole auto¬ 
digestion of the albumin and destruction of the sugar and acids takes place to 
a limited extent if hung in air and to a large extent if immersed in water 
free from extraneous germs. 

Under anaerobic conditions, entile ripe grapes form alcohol by inter¬ 
cellular respiration of the sugar without the intervention of alcohol fer¬ 
ments. 

Mature grapes immersed in water loose their soluble constituents 
even though the tissues retain their vital functions and still more when death 
occurs, thus facilitating intracellular digestion of the albumin, insoluble 
carbohydrates, etc. There is a greater dissolution and Reparation of the 
substances suitable for use by the ferments, than that which occurs during 
the pressing. 

106 - The Effect of the Density of a Wheat upon its Flour Yield. — Ui^bet, in Compus 

Rendus des Seances de VAcadimie d* Agriculture de France^ Vol. I, No. 21, pp. 632-640. 

Paris, November 33,1915. 

The object of these experiments, which were carried out at the mills of 
the “ Assistance Publique” in Paris under the control of MM. Fleurent, 
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Arpin and Ldndet, was to determine tlie variation in yield of different 
wheats in propotion to tlieir density. 

It is generally supposed that the grain of wheat containing the largest 
kernel in proportion to its envelope is the heaviest, and will consequently 
produce the largest amount of flour. The experiments in question show 
that estimation of the density from the bushel-weight is subject to much 
criticism. The bushel-weiglit of a wheat is the result of several factors, 
amongst which must be mentioned the size of the grains, their dryness, 
the thickness of their envelope, the presence in the interior of the grain of 
a certain amount of air, the presence of hollow grains, and the weight 
of the envelope. The determination of the real density of wheats by the 
classical flask method and in the presence of petroleum has given figures 
more in proportion to the amount of flour obtained* Nevertheless, this 
method is still attended by causes of error due to differences in thickness 
and dryness of the grain, etc. 

More exact results are obtained by estimating the fibre, which is the 
chief component of the envelope, and the starch, which is present in the 
kernel but not in the envelope. This method, however, cannot be applied 
in the milling practice. 

Since the determination of the density of wheat only gives approximate 
data, it is necessary to consider the question from the direct point of view 
of the flour yield. The term flour is to be applied, according to the Inter¬ 
national Congresses for the Suppression of Adulteration, “ exclusively to 
the cleaned and industrially pure product obtained by grinding the kernel 
of the wheat grain. ” The controlled experiments show that: 

T. It is not possible to obtain from all wheats the same amount of 
flour of the same quality. 

2. The intensive work in cleaning the bran and remilling the offals, 
the improvement of the machinery, and the attention given to it, the care 
devoted to superintendence, etc., all falsify the estimation of yield, 

3. Chemical and microscopic examinations of a flour do not allow 
of a determination of the degree of perfection at which it has been obtained. 

The following table gives the analytic results upon which the con¬ 
clusions of the writer are based : 


Poulard Atisiialian Hurd Winter 

Wheat Plate Wheats 


Density of the grain. 

Apparent density (weight of Imperial bushel . . 62.25 Its, 

Actual density (flask method). 1.58 


I it 

62,25 lbs. 58,85 lbs, 
*■55 x.44 


Analyses of grain (made by M bindel) 


Cellulose.per cent 2.7H 3.56 4,1.1 

/Starch,.percent 63.00 60.50 58,50 
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Poulard Australian Hard Winter 




Wheat 

_JPlate Wheats 

Milling results (on 500 quintals, ~ 

1800 bushels) 

I 

II 

Flour . . . 

per cent 

75 . 7 t> 

74.08 

70.65 

Bran. 

per cent 

20.10 

21 09 

22.03 

“ Remoulages ,f (? Sharps). 

per cent 

1.40 

1.18 

3.43 

" Batards ” (? Middlings) . 

per cent 

3.10 

2.71 

3-37 

Siftings, dust, etc. 

per cent 

1.78 

1.48 

3*°5 



102.08(1) 

100,54 g) 

100.43 1 

(1) The excess is due to the fact 

that these 

wheats, being 

considered too dry, were 

moistened, before milling. Otherwise the total would only have amounted to from 98 to 98,5 

per cent. The envelope seems to absorb most of the water 



Analyses of flours (made by M. Arpin). 




Moisture. 

per cent 

12.70 

12.98 

13.72 

Gluten. 

per cent 

11.34 

10.17 

n. 13 

Fatty matter. . . . 

per cent 

1.16 

1.10 

1.12 

Mineral substances. 

per cent 

0.51 

0.50 

0.68 

Fragments of cellulose 

per cent 

o .34 

c .37 

0.42 

Acidity. 

per cent 

0 036 

0. 038 

0.061 

Quality of gluten . . . 


very good 

short, little 

short, with- 




elasticity 

out elasticity 

Amount of water absorbed by the gluten 

per cent 

68 60 

66 90 

66.70 

Analysis of offals (made by M. Jyindet). 




“ Remoulages M ( Cellulose. 

per cent 

3 - 2 i 

5 ‘lb 

5-68 

(? Sharps) (Starch . . . 

per cent 

42.1)0 

27 10 

23.60 

" Batards " j Cellulose . . . 

per cent 

3-13 

7.10 

7.22 

(? Middlings) j Starch. 

per cent 

20 10 

21.80 

17.80 


107 - Value 0! Lime Seed as a By-product of the Lime Industry.— 9 empajny, it. a. 
(Government Chemist and Superintendent of Agriculture for the Eeeward Islands) Motes 
on the Feeding and Manuriul Value of I^ime Seed, in West Indian Bulletin , Vol. MV, Mo. 1, 
pp» 27-38. Barbados, 1915. 

With a view to the possible utilisation of the surplus seeds of the lime 
fruit, enquiry was made into their mammal and feeding value and more 
especially into their oil content. 

Analyses show that from the point of view of manurial constituents 
the material is less valuable than the majority of seeds: Nitrogen 1.11 per 
cent., Phosphoric add 0.58 per cent., Potash 0,353 per cent., Moisture 9,30 
per cent. As regards the feeding value the seed is deficient in protein 
but rich in carbohydrates. The most noteworthy feature of the results, 
however, lies in the high content of oil, amounting to 34.44 per cent* 

About 200 gms. of lime seeds submitted to extraction with chloroform 
yielded about 35 cc. of rather dark yellow oil about the consistency of olive 
oil. The following constants were determined in respect of it. 


Specific Gravity 


28.5° 

25.5 


C 


Refractive Index. 

Iodine Absorption. 

Saponification Equivalent . . 
Solidifying Point. 


0.9160 

1.4700 

153-9 (Ilubl) 

339-6 
6°-7° C 
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The oil does not appear to possess any drying properties; a compari¬ 
son with other oils appears to indicate that in general character it some¬ 
what resembles the oils of the rape oil and cottonseed oil groups, and might 
find application as a lubricant or in soap making. When separated by 
means of solvents the oil possesses a very distinct bitter taste. Possibly 
if the oil were expressed by pressure the bitter flavour would not be so pro¬ 
nounced and it might then be used as a substitute for olive oil. On 
the other hand, the presaice of such a bitter component in the press cake 
would no doubt impair the value of this for feeding purposes. 

xos -Zacaton as a Paper-making Material. — Brand, at. j. suuIMhurh., j.i,. in 

United States Department of Agriculture, Bureau of Plant Industry , Bulletin No. 304, 

Washington, November tyis. 

The Bureau of Plant Industry of the United States of America has 
published an account of the results so far obtained by the Paper-Plants In¬ 
vestigations (i) on “ Zacaton ” or American esparto as a raw material for 
the manufacture of paper. 

Zacaton (.Epicampes macroura) belongs to the tribe Agrostideae to 
which the true esparto {Slipa tenacissima L.) also belongs. 

The genus Epicampes is exclusively American and E . macroura has? 
been reported from many widely separated localities from Texas to Central 
America. Zacaton. grows most profusely in the mountainous regions east 
• and west of the City of Mexico and it is not uncommon to find areas many 
miles in extent covered by relatively pure stands of this grass. 

The “ raiz de zacatdn ” or zacaton root is the object of an extensive 
trade. Vera Cruz and Tampico are the chief exporting ports, while France. 
Germany and the United States are the chief users of the brushes into 
which the roots are manufactured. At present the tops are not used in 
any way. 

The information that has been secured indicates the possibility of 
growing this grass successfully in some localities in the Southwest of tin* 
United States, especially for paper producing purposes. Allied species 
grow from Texas to California. 

The experiments conducted by the writers at the Paper Plants Investi¬ 
gations laboratory have shown that zacaton is an excellent raw material 
for the manufacture of paper. It can be chemically reduced to paper stock 
by the soda process under less drastic and less expensive conditions than 
those employed for the reductions of poplar wood. 

The process, methods, and machinery employed for the manufacture 
of pulp from poplar wood are entirely suitable for the treatment of this 
material. A production of 43 per cent of air-dry fibre from the air-dry 
grass is regarded as a very good yield, the fibre yield from poplar wood being 
from 46 to 48 per cent and from esparto 43 per cent. 

The chemical investigation of Epicampes macroura bleached pulp show it 
to be closely related to poplar pulp in chemical properties and considerably 
’ superior to the usual straw cellulose in power of resisting chemical attack, 

investigations are conducted under the direction of Charles r. Brand Chief 
of Markets and Rural Organization. 
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For bleaching the stock, however, it has been found necessary to use 
more bleaching powder than in the case of poplar stock. 

Paper manufactured from this stock has shown physical tests equal 
to those of a first grade printing paper. It is realized that in these semi- 
commercial tests the maximum possibilities of this material in all probabi¬ 
lity have not been attained, and better results may reasonably be expected. 
From the work here described it would not be possible to make any esti¬ 
mate of the cost of manufacture or the value of the product. Such data 
can only be secured by extensive experimentation for a few months by an 
experienced mill organisation. 

It is estimated than an acre of zacaton yields a ton of marketable roots 
and at least three tons of tops. 

309 - Influence of Temperature on the Proteolytic Activity of Lactic Ferments. - 

Gorini, Costantino in AM della JR. Accademia dm Linen, Vol. XXIV, Part S, pp. 360- 

376. Rome, October 17, 19 15, 

The writer has already pointed out the difference in the organoleptic 
properties of peptonized whey produced by the same lactic ferment accord¬ 
ing to the temperature at which it develops; this difference leads to the pre¬ 
sumption of differences in the products of caseolysis. 

The present investigations are a new analytic contribution to the de¬ 
monstration already given by the writer as to the favourable influence 
exerted by low temperatures on the proteolytic activity of milk ferments. 
They further show that lactic ferments are to be especially studied in cul¬ 
tures kept at low temperatures. They increase still more the number of 
lacto-protteolytic ferments capable of peptonizing casein in an acid medium 
and prove that the optimum temperature is not the same for all the 
functions of a given micro-organism. 

The proteolytic indices, collected by the writer in a table, show the pos¬ 
sibility of verifying, also analytically, a difference which is not only quanti¬ 
tative but qualitative also in the proteolytic products of lactic ferments 
according to the temperature. 

In the explanation of the greater easeolytic activity at low temperatures 
it must be considered that at this temperature the lactic ferments attack 
lactose more slowly, whence milk attains later than at high temperatures a 
degree of acidity capable of attenuating and stopping the development of 
the bacteria which thus can continue for a greater length of time to attack 
casein. 

no - Experiments in Sweden on the Prolonged Pasteurisation of Milk. — Barthel, Cm, 

(Central onstalten for forsciksvasendel pa jordbruksonmidet, Bokteriologiska laboratories 

in Kuntil laniltbruhs-Akadmiens Btmdlingar och Tidskrift, Yearly No. 7 ; pp. 610-648 

2 figs. .Stockholm 1915 (Summary made by the author). 

The object of pasteurising milk intended for direct consumption is 
two-fold. Firstly, pasteurisation destroys any pathogenic bacteria that 
may be present in the milk and, secondly,, pasteurised milk keeps for a 
longer period- The method of pasteurisation hitherto employed in the 
dairy industry consists in heating the milk by a continuous method in 
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which every particle of milk is exposed to a temperature of at least i;6° F. 
for a relatively short period; from I to I % minutes. 

This method of pasteurisation has, however a very tmfavoidable effect 
upon the general qualities of the milk. Thus, milk pasteurised at 17b 0 F. 
has a slight cooked flavour even when cooled immediately aftm\aids. 
The cream rises less readily in pasteurised milk ; most of the albumen is 
coagulated and the lecithin is partially destroyed. The soluble phosphates 
are partially transformed into insoluble tricalcic phosphate ; the enzymes 
are destroyed etc. 

Another system of pasteurising milk intended for direct consumption 
has been practised for several years in America and also for some time in 
Germany. This system called in America, the “ holder ”, or “ holding- 
process”, and in Germany, “ Dauerpasteurisierung ** consists in heating 
the milk in large vessels to a relatively low temperature (generally 145° F.) 
for a fairly long period (20 to 30 minutes). During heating, the milk is kept 
in continual motion, but in such a way as to prevent any formation of both. 

This method has been the subject of a series of experiments at the 3 hu> 
teriological laboratory of the Central Station of Agricultural Experiments 
at Experimentalfaltet during the winter and spring of 1914-15. The 
results obtained are very satisfactory and may be regarded as conclusive, 
the tests having been carried out under the actual conditions obtaining 
in practice. 

Thus it was proved that milk pasteurised for from 20 to 30 minutes 
at I45°F. has no ” cooked ” taste ; this latter however becomes noticeable 
at 149 0 F. The cream also rises as readily in milk pasteurised at 145° F. 
as with unheated milk, but at 149 0 it rises more slowly. Heating to 345° 
does not affect the albumen or the soluble phosphates, but here again, the 
influence of a temperature of 149 0 F. begins to make itself felt. The enzymes 
remain intact at 145 0 with the exception of amylase which is destroyed at a 
relatively low temperature. 

As regards the bacteriological qualities of milk pasteurised lor a period 
of 20 to 30 minutes at 145°, the experiments showed that pasteurised 
milk keeps from x to 2 days longer than ordinary milk, according to the 
temperature at which it is kept. The effect of pasteurisation in dost 1< jying 
bacteria is very satisfactory; generally over 9.5 per cent of the ntieio- 
organisms in the milk are killed by the heating process, Experiments with 
the bacterial flora of pasteurised milk have .shown that when the milk after 
being heated is reinfected by the ordinary lactic ferments (as always oa urs 
when pasteurised milk has to pass over refrigerators, through pipes* etc. 
before being bottled) it becomes acid in the usual way, but naturally more 
slowly than unpasteurised milk. The bacteria flora is visibly the same 
for both milks. * 

The experiments on the hygiene value of milk pasteurised by the above 
methods, were directed to determining the resistance of tubercle bacilli, 
since these are the most resistant to heat of all the pathogenic 4 micro¬ 
organisms present in milk. Use was therefore made of naturally infected 
to say, milk from cows suffering from mammary tuberculosis. 
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This milk was diluted in the proportion of I; 100 with ordinary milk and 
alien treated under practical conditions, that is to say pasteurised in the 
apparatus used in the experiments described above. Portions cf heated 
and unheated milk were centrifugated, the cream and sediment mixed with 
a small quantity of the same milk and intramuscular injections were made 
into guinea-pigs with each of the two samples. The control anim/alswere 
killed after 6 weeks, and those which had received injections of pasteurised 
milk at the end of 3 months. In all, 70 guinea-pigs were injected. The 
following table gives the results of these experiments. 


Temperature 

Duration of pasteurisation in minutes 

Control 

of 

pasteurisation 

10 

20 

30 

4-5 

animals 

140° F 
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4 4 4- 
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4 4 
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») » 
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4 4 r 

n » 


i 
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4 -1- 4 

11 » 




i 

4 * -f* 

1) 




1 

1 

4 4 


N, B, Kiwh sign 4- or — represents one guinea pig. denotes that the animal was 
infected with tuberculosis, —* that it remained free from the disease. 


Prom the above table it is seen that none of the guinea-pigs that had 
been injected with pasteurised milk weie infected with tuberculosis, not 
even when the temperature during the pasteurisation process was as low as 
140 0 V and the milk heated for only 10 minutes. All the control animals 
were attacked by tuberculosis in its general fonn. The results aie thus 
quite positive and conclusive, and .agree very well with those previously 
obtained by American scientists. (Theobald Smith, Russell and Hastings, 
Rosenau) in their laboratory experiments. 

The conclusion is therefore justified that the prolonged pasteurisation t 
of milk, as carried out in the dairying industry, i. e, } heating the milk for 
20 to 30 minutes at 140° to 147.2 0 F. in apparatus maintaining it in continual 
motion, is quite sufficient to remove all danger of the conveyance of tuber¬ 
culosis by means of milk. 

If, further, account is taken of the fact that this method of pasteuri¬ 
sation has no appreciable effect upon the qualities of the milk from the \ niut 
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of view of its nutritive value, it is evidently extremely desirable that all 
milk intended for direct consumption, and which is not definitely known to 
come from non-tuberculous cows, should be subjected to a process of 
pasteurisation similar to the one described above. 

In this way the diffioult problem of supplying large towns with 
wholesome milk finds an easy and practical solution. 

in- On a Biochemical Reaction of Rancid Fats. — vintiussco, j . and ihwksco, aun, in 

Journal Ac Ptmnnacu' ct Ac Cliimie , Year 107, Series 7, Part XXI, No 10, pp, ^r.S- OM- l*um 
November 16,1915. 

The writers have observed that fats of good quality become rancid 
after exposure to air and light without any increase in their acidity and 
therefore considered that, contrary to general opinion, fats are able to fix 
the oxygen of the air without having undergone previous hydrolysis, at 
any rate at the beginning of the change. It was further believed that this 
oxygen would be easily liberated by different agents and especially by per- 
oxydases. 

The experiments undertaken in this direction fully confirmed this 
hypothesis. With regard to the question as to whether or not fats contain 
oxydases, no oxidising ferments were found in any of the fats examined 
(lard, butter, olive and almond oils) either when fresh or after having 
turned rancid from exposure to the atmosphere. An attempt was then 
made to ascertain whether, on exposure to air, the fats really fix the oxy¬ 
gen capable of being liberated by the peroxidases. The technique followed 
by the writers is founded on the common method for the detection of blood 
in stains, urine etc. with the substitution of the fat for the hy drogen per-* 
oxide — as follows: 


About w gr. of fat are placed in a lest tube (butter and lurel are gently wanned to about 
35° C. until completely melted); after adding 4 to 5 drops of dilute blood or of Ii<nnn>gb»bln 
solution ro drops of tincture of guaiacum and about jo cc, of distilled water, the tot lube 
is corked and thoroughly well shaken for the space of t minute. When mm rancid fats free 
from disagreeable odour are used, the colour of the mixture remains unchanged, hut if the fats 
are rancid the emulsion turns to blue, the depth of colour varying according to the degree of 
oxidation. In order to bring out tin* blue colour, especially in the case of slightly mncitl fats, it 
3 necessary to add to the mixture, after shaking it, an equal volume of 95 percent, alcohol, 
this, dissolves the oxidation produel and makes the colour more apparent. 


All the marketable fats gave this reaction, but not allto the same extent. 
The acidity of oils does not interfere with the reaction, because when 
neutralised with soda and subsequently washed with water and alcohol they 
give the guaiacum reaction with the same intensity as before neutralisation. 
The experiments thus seem to prove that fats on exposure to air fix 
oxygen which can afterwards be liberated by peroxidases. The guaia¬ 
cum reaction reveals the presence of this oxygen and affords a means of 
estimating the degree of rancidity. 
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Hi - Australasia’s Wool Clip. - Dainty’s Review, Year XXIII, No. 6, p. 122, Sydney, 

September i, 1915, 

The past clip was composed of 61 per cent, merino and 39 per cent,, 
crossbred. The clip of 19x3-14 was 69 per cent, merino and 31 per cent, 
crossbred. A few years previously, in 1910-11, the clip was 74 per cent, 
merino and 26 per cent crossbred. However, as the 200 000 bales of Aus¬ 
tralian wool on hand and unsold at June 30th, is composed almost entirely 
of merino wool, the proportion of crossbred wool actually produced in Austra¬ 
lasia during the past year was about 34.3 per cent. 

The total quantity of lambs' wool sold in Australasia during the year 
amounted to 74 797 bales, or 5 per cent, of the total wool sold. In 1913-14 
the quantity of lambs’ wool sold was 105 863 bales, and in 1912-13 the 
quantity was 65 106 bales. In the 1911-12 season, 93 050 bales, and 1909-10 
xo8 808 bales of lambs’ wool were sold in these markets. 

It is rather remarkable that the proportion of lambs’ wool to sheep’s 
wool sold was the same during the past year as in 1913-14. 

The average proportion of lambs to fleece dealt with during the past 
eleven years has been 5.36 per cent. 

The quantity of scoured wool sold in Australasian markets was 87 103 
bales, or 6 per cent, of the total wool sold, which compares with 172 729 
bales, or 9 per cent, in 1913-14; 149611 bales, or 8 per cent, in 1912-13; 
144046 bales, or 7 per cent, in 1911-12; 160326 bales, or 9 per cent in 
1910-11; 195 241 bales, or ro per cent, in 1909-10; and 177877 bales, or 
11 per cent, in 1908-9. 

The average proportion of scoured wool sold in Australasia during the 
past eleven years is 9,27 per cent. 

113 -The Chemical Composition of Hungarian Honey. — (Publication of the Royal Hun¬ 
garian Station ot Biology and Animal Nutrition, Budapest) Wkiskr, IStiennr in Kistvle* 

tn&yi Kozlentmenyek , Vol. XVIII, No. 2, pp. 334-365. Budapest, 1015. 

Notwithstanding the development of apiculture in Hungary a complete 
and systematic analysis of the honey produced in that country has not yet 
been made. It is, however, very important to know this in order to be able 
to tell in what way the Hungarian products differ froiti foreign honey, to 
what extent the analytic data obtained abroad axe applicable to Hungarian 
honey and whether the various types of Hungarian honey are pure or adul¬ 
terated. 

The writer examined, in 1914, 37 samples of pure honey of different 
qualities, supplied by the most celebrated beekeepers of the country. The 
37 samples included: 12 of honey made from Robinia 'pseudo-acacia, 
11 from mixed flowers; 1 from fruit trees ; 2 from lime blossom ; 5 from 
Stachys annua ; 2 from rape ; 1 from Ailanthus ; 1 from Cirsitm arvmse 
and 2 from Common Sainfoin ( Onobrychis saliva). In addition to these 
pure kinds of honeys the writer analysed 1 sample of sugar honey and 1 of 
artificial honey. 

The analytic results may be summarised as follows : 

The water content of the samples analysed varies from 14.88 to 20.75 per cent. Average 
content 17.2# per cent. 
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The figures obtained for the invert sugar agree perfectly with the data haiud in a pin nit uul 
literature: minimum 68. xx per cent; maximum 70.04 per cent; average 71,14 pel cent, 

The saccharose content of most of the samples was very low: minimum n mj pn unt. 
maximum 8.60 per cent, average 3.04 per cent. 

All the samples of honey were lcvorotatory - Tile not) smvhunno m.tltci v.mtd m -m 1 w* 
to 0.5S per cent with an average of per cent. 

The acidity was generally low: being equivalent to iu«' to 4 "1 me, **f poi.t h pm 
100 grams. 

It is interesting to note that the ash percentage in robinia honey was hmi.i 11 v h:h mu,! pm 
cent. Fiehe also found the ash percentage below 0.1 in honey made from bcguimnn-m lotto 
nia, clover, and sainfoin). The sainfoin honey examined by the writer aKo Cfurtoiiieil ,s Nri> 
small amount of ash: 0.058 and 0.052 per cent. As a general rule the ash content **t honev 
made from the nectar of flowers exceeded 0.1 per cent. 

The crude protein content was very low and varied from 0.084 to o, p >\ pel n n! 

The oxymethylfurfurol reaction was negative in the case of 30 samples of pun hum \. 
only a sample {of 12 year old robinia honey) showed a positive reaction with K'HUvm h\dt»vh1n 
ride. This honey had been exposed‘during storage to temperatures as high 1 * * p 1’ Ms 
periments were made for the purpose of determining whethei the positive uvudiou in 
Fiehe’s test was due to this circumstance. 

With the exception of the two samples of honey, all the samples of pure linin'* contained 
unweakened diastasic ferments. With Fikhk’s and Hkckmanx’s reactions, not one of the 
samples gave any sign of the presence of dextrin. The saccharose content of Mtgar h» >n< y u a** 
only 2.05 per cent. 


In connection with the results obtained, the writer gives lists t»i the 
plants visited by bees and ot the different qualities of honey made in Hun¬ 
gary. The appendix gives statistical tables for the years 1909 to 1 qi j show¬ 
ing the great economic importance of the Hungarian honey industry. 


AGRICULTURAL 
PRODUCTS : 
PRESERVING, 
PACKING, 
TRANSPORT, 
TRADE 


114 - Laboratory Research in Connection with the Grain Elevators of the Russian 

State Bank. — Sidorenko, K.; Skvorzov, N. T., and POPOV, S. M, in SMiw Chu* 
siaistvo i Liesovodstovo (Rural and Forest Economy), No. C^XI#V 1 U, pp, 5K1 <»r/, ly 
trograd, August 1915. 

Russia is at the present time engaged in the formation of a artwork 
of grain elevators the management of which presents considerable difficult¬ 
ies. In order to deal with these problems more effectively mid to assist 
in a more rational organisation of the grain trade, laboratories for the 
inspection of thegrain have been established in a nine .'lion with the elevators. 
At the head of these laboratories are inspectois whose duty it is to analyse 
and classify the grain entering the elevators. On the basis :>f the inspectors’ 
results the working of the elevators is controlled. In addition to those local 
laboiatories which are necessarily of a utilitarian and practical nature, a 
centra] laboratory was instituted for scientific purposes such as the per- 
fectioning of the methods and apparatus in use in the local laboiatories, 
Assuming that classification of the grain is the basis of the rational man¬ 
agement of the elevators, the determination of the humidity which is the 
principal characteristic of the grain, was first investigated by the laboratory 
since the methods and results of this determination are incompletely de¬ 
scribed in the literature on the subject. 

method now largely employed for this purpose, was 
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investigated. This method consists in heating the grain in mineral oil 
in a metal vessel, the oil being used to prevent charring of the grain, To 
promote a better evaporation and more complete separation of the water, 
neutral substances are added such as toluol or, as suggested by Goeout- 
chenklo, a mixture of toluol and turpentine. In addition to this modifi¬ 
cation which effected a considerable reduction in the expense of the ana¬ 
lysis, the same author also devised an apparatus for the determination of 
the humidity. Comparison of the two methods showed considerable dif¬ 
ferences between the results of a single determination by the Hoffman 
method whilst with Goloutclienko’s method under the same conditions the 
greatest difference between a single determination by this apparatus and 
that of the desiccation method did not exceed 0.6 per ceiri. in the worst 
cases and was generally much less. 

The effect of the substitution of tuipentine for toluol and the mixture 
of these two substances on the accuracy of the results was also investigated 
and good results were obtained. 

In addition to the determination of the general conditions for obtaining 
more accurate results with Goloutchenko's apparatus the laboratory" has 
also devised standards for the determination of the humidity of the seeds 
of various plants not previously recorded. 

Taking into account the working conditions of the elevators, the labor¬ 
atory wished to make the use of the apparatus more uniform and with this 
object in view varied only the weight of the sample and the duration of the 
second period, i. £.,the time of heating the grains to 180 0 ; this being requir¬ 
ed by the difference in quality of the grains of various plants. 

Thus, under the following conditions : period I, 8 minutes ; period II, 
,4-5 minutes ; volume of oil, 200 cc ; volume of mixture of toluol and turpen¬ 
tine, 10-50 cc.; temperature of heating grains, i8o°, the laboratory has fixed 
the following standards for the determination of the humidity of the seeds 
of various plants: 


Duration of Peiiod XX. 
After laboratory 

Snetf. Wt. of Sample. Iloffmumi. dotei mi nation. 

oats. 100 4 mins 4 mins 

Wheat .. loo 4-5 » 4“5 n 

Rye.. 100 3“ 4 * 4 » 

Hemp. 50 1 4 » 

Millet. .. 100 j no data. 8 # 

Buck wheat. 50 \ 7 » 


Thus, Hoffman’s method may be considered to be completely elaborated 
by these experiments. 


115 - Potato Ensilage. — See No. 83 above, 
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GENERAL INFORMATION 

n6 - Necessity of Legislation against the Coconut Bud-Rot in Cutaji) - Johnson, 

John, R. in Modem Cuba , Cuba Moderna, Vol. 3 ( 7 ) No. 3, pp. 76-80 (in English and 

Spanish). Havana, Cuba, March, 1915. 

The progress of the bud-rot disease in Cuba has in the last few years 
reduced the annual exportation of coconuts from 25 million nuts to less than 
7 million. Young and old coconut trees are dying throughout the Island. 

To stimulate interest in the question the Government some years 
ago offered a prize to the person discovering the cause of tie disease and 
a remedy for it. Up to date some sixty people have claimed the reward, but 
none have furnished proofs of the efficacy of the remedies proposed. 

From the researches made some years ago (2), the writer concludes 
that the chances of finding a direct remedy are very small. In all the Bri¬ 
tish West Indies the people have persisted in looking for a means of control, 
if not of cure, and have adopted measures that have reduced the loss to a 
minimum. 

The writer draws attention to the efficacy of Law 35 in Jamaica, passed 
in 1911 (3). Under this law diseased coconut trees are destroyed, and thus 
the spread of infection is prevented. As a result of this, Jamaica still has 
a thriving coconut industry. 

In Trinidad — where Law 38 of 1911 against the diseases of plants is 
in force (4) — the campaign is carried on with equal energy, In the first 
part of the campaign over 10 000 diseased trees were cut down. Information 
received by the writer from that Island, in 1914 confirms the efficacy of 
the destructive method, The smaller islands of the British West Indies 
have similar laws. 

The writer concludes that the coconut bud-rot is an infectious disease 
and may pass from one plantation to another; it is therefore a public nuis¬ 
ance, and plants affected with it in Cuba should be subject to legislative 
control. 

(1) See B , Dec. 1910, p. 369; B, July 1911, No. 2163; B Aug.-Sept-Oct. 1911, No. 26112: 
B. March 1912, No. 598; B , May 1912, No. 847; B. Dec. 1912,Nos 1686atirl 1698 ; W, Jan. j»j> 


No, 40; B. May 1913, No. 609; B. Oct. 1914, No. 961. {Ed,). 

(2) See B. Dec. 1912, No. 1686. (FA), 

{$) See B. Nov.-Dee.' 2911, No. 3279. (M), 

, -, ii( ’ (4) See B, toy 1912, No. 847. (Ed.). 
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DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 

117 - New Disease of Beets, probably of a Physiological Nature, in the North 

Of France. — MrfcOE, Km., in La Vie A fin cole et Rttralc , Year .*5, No. rr>, p. 341, j 
Paris 1915. 

In 1915 a disease hitherto unknown to the growers appeared in nearly 
all the crops of sugar-beets and mangels in the North of France, no matter 
what were the cultural conditions. The writer noted it in most of the 
districts of the departments of Pas-de-Calais, Somme, Oise, Marne, etc., 
and in the neighbourhoods of Arras (where it appeared in the second half of 
June), Bethune, Doullens, Montdidier, Compiegne, etc. Practically all 
the fields could be considered’affected, the maximum intensity being reached 
about Longueil-Sainte Marie, Verberie, etc. ; the attacks were much less 
frequent and of a milder form in the districts of the Marne and 
especially of the Meuse during August. 

This disease, which seems to check the growth of the plants, presents 
the following symptoms. The leaves show a system of orange spots, which 
start from the edge and spread over the whole surface. Other diseases appear 
successively on the infected parts, -which gradually wither and die, and 
the leaf then shrivels up and falls. The spots leave spaces with green pa¬ 
renchyma between them, but they affect the whole thickness of the blade; 
the petiole and root appear to remain untouched. The lea.ves also show 
irregular swellings, chiefly in the centre along the midrib, whieh draw together 
giving to the whole a blistered appearance ; some of the leaves thus swollen 
may remain quite green. The yellow colouring of the spots is quite differ¬ 
ent from that of chlorosis, being more of an orange shade like rust; the older 
leaves are the first to be attacked. The whole plant appears to suffer and 
its growth is more or less checked. 

Microscopic examination of some diseased leaves made has not revealed 
any trace of a specific parasite, and the appearance of this condition 
under the most varied conditions suggests that it is due to physiological 
causes. 

M. Arnaud, of the Station of Vegetable Pathology in Paris, after 
examining some samples, believes it may be a case of yellowing due to 
defects in nutrition. 

Reports on the weight and sugar-content of affected crops were not to 
hand at the time of writing, 

118 - On the “Breakage” (Cassure) of Tulips.— hammarlund, Carl in K. Landtbmcks* 
akctdemiens Hmdlingar och Tidshnft , Year 4, Part 2, pp. 89-109. Stockholm, 1915. 

Gardeners have suffered much loss these last years in the forcing of 
tulip bulbs during the winter, from a disease of the plant generally known as 
“breakage”. — Double varieties, especially the “Murillo” very commonly 
used for forcing, seem most liable to the infection. 
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The disease generally appears at the time when the budl are ready to 
open. The stalk just above the lower leaf assumes a transparent glassy 
aspect, this rapidly spreads and may in a few hours reach the next leaf; 
sometimes even the disease appears under the lowest leaf and spreads 
beyond the next one, The stem soon leans over and bends at the diseased 
spot, the flower bows down and is no longer saleable. 

The disease has been mentioned in Germany by several authors, who call 
it “ Unfalien der Tulpen ”, and also in Holland, Different opinions are 
held as to its causes. 

It has been attributed to a parasite which weakens the tissue at the spot 
attacked. Ritzema Bos believes it to be due to a parasitic fungus — Boiriih 
parasitica Cav. — which attacks the tissues of the plant. KXrbahn holds 
Sclerotium Tuliparum, which according to J. H. Wakker is identical to 
Peziza bulbontm, to be the cause of the injury. On the other hand P. Sorattkr 
considers the cause of the disease to be entirely different; he believes that 
at a high temperature the plant grows so rapidly that it cannot succeed 
in forming the quantity of amylolytic enzyme necessary to its perfect 
development with the result that the cells do not receive enough hydrocar¬ 
bon during their growth and that the cellular tissues being weakened lack 
the strength to support the weight of the flower. 

In the course of his studies on the “ breakage ” of tulips, the writer as¬ 
certained that the softened tissue contained abundant bacteria at the spot 
where the stem had bent and concluded at first that these had caused the 
disease. He then proceeded to infect healthy tulips with these bacteria : 
i) by putting moist portions of infected plants containing bacteria on the 
stalk at the origin of the leaf under the diseased place; 2) by injecting a 
culture of bacteria into the stalks of young tulips. In the majority of cases 
the result was negative. In one case the stalk bent, but the bacteria found in 
the cells at the spot where the “ breakage ” occurred were so scarce that they 
could not have caused a perceptible weakening of the cellular tissues. On 
the other hand, B. parasitica had reached such a development on this 
tissue that it appeared to be the possible cause of the disease. This 
fungus is found pretty frequently on tulips, especially when the soil is 
damp, but itdoes not cause any disease. Several tests by injections of //. pa 
rasifica have been generally successful but have never caused the disease 
in question. 

As parasitical infection did not seem to be the cause of the disease, the 
writer undertook several series of tests in order to discover whether it might 
depend upon external conditions influencing the intensity of growth, as for 
instance heat and moisture during forcing. It was thus clearly proved that 
high temperature did not cause the disease of “breakage” as Soraukr as¬ 
serted, for even at a temperature of 26-28°C. no “breakage” occurred, .save 
in the case where the degree of moisture in the air was very high, ‘ 1 Breakage* * 
occurred, on the contrary, even when the forcing took place at a tempera¬ 
ture as low as 8 to io°C. if the relative moisture of the air was as high as 8<)%. 
The deterioration of the plant progressed rapidly as soon as the cellular tis¬ 
sue began to be transparent but did not wither. 
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The writer accounts for the disease in the following manner : the high 
degree of moisture hinders transpiration; the stomata are obstructed by li¬ 
quid water which hinders the plant from breathing carbonic dioxide and this 
causes a lack of the materia prima for the formation of cellulose - especially 
when the liigli temperature stimulates the formation of cells; — the cellular 
•membranes become weak and the excessive turgescence causes the rupture 
of the parenchyma. The contents of the cells are then forced into the in¬ 
tercellular spaces and the tissue becomes transparent. The fact of the disease 
occurring above the lowest leaf is due to the growth being greater at that 
spot and at the same time to the weight of the flower above which causes it 
to bend. 

As a prophylactic measure against ‘‘breakage’’, the writer recommends 
planting the bulbs to be forced wider apart, tempering the moisture by mo¬ 
derate watering and by ventilating the space in which forcing takes place. 


DISEASES DUE TO BACTERIA, FUNDI 
AND OTHER LOWER PLANTS. 


119 - On the Perennial Mycelium in Species of Peronosporaceae. — Mklhus. f. i{. generalities 

ill Journal nf \gri cultural Research, Vol, V, No. 2, pp 59-71, fig. I, plate III. Washington, 

D. C., 1915 . 

The present research has served to determine numerous species of Pe- 
ronosporaceae which are perennial in the tissues of their hosts, the myce¬ 
lium passing the winter either in the aerial or the underground organs of 
winter annuals, biennials or perennials. 

The role of the mycelium of Phytophthora in/cstans in the tubers of the 
host is not an unusual one. It may grow from the tubers up the stem to the 
surface of the soil, spondaic and cause foliage infection and bring about an 
epidemic of the disease. A list of the species of Peronosporaceae which 
have perennial myeelia and of their respective host plants is given below: 

Phytophthora injedims on Solanum tuberosum ; Ph. cactorum on Pa- 
nax ijnmjnejolmm; Cystopns candidus on Capselk hursa-pastoris and 
Lepidium virginkmn ; Plamopara mi kola on Vitis vinifera; PL pygmam 
on Hepatic a acutiloha ; PL halstcdii on Helianthm divemcatus / Peronospora 
dipsaci on Dipsacus jnlhmnm ; Per. schachtii on Beta vulgaris ; Per. alsi- 
nemrni on Stellaria media; Per. grisea on Veronica hederaejolia; Per. effusa 
on Spinacia okracea and Atripkx hortensis; Per, ficariae on Ranunculus 
fwaria and R, jasciculam ; Per, parasitica on Lepidium virginicnm ; Per. 
viciae in Vida septum ; Per. nrnicis on Rmm acetosa. 


i2o - Hibernation of Phytophthora infestans in the Fresh Potato. —"meuius. diseasei 

F. E. in Journal of Agricult ural Research. Vol. V, No. 2, pp. 71-102, figs. 1*3 plates IV-VIII. 0F VARI0 
Washington, D. C. } 1915. . crops 

It is clear from the author’s experiments that the mycelium of Phyto¬ 
phthora infestans spreads in the tissues of the potato tuber and finally 
reaches the sprouts, The growth of the fungus is retarded when diseased 
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tubers are held in dry soil or at temperatures below g 9 C. 1 alerted tubers 
rot rapidly when placed in warm wet soil. A temperature of 23° to e;° C. 
and a well watered soil are found to be most favourable for the mycelium 
to spread in the tuber and grow out into the sprouts, both when partially 
and when wholly covered with soil, tinder those conditions the sprottls 
may become infected from 4 to go days after planting, regardless, of then 
size and age. The time required is doubtless influenced by th * proximity 
of the mycelium to the buds, and by external conditions. The mycelium 
of Ph. injcstems may remain alive in seed tubers planted in the soil for at 
least 45 days and even longer if soft rot has not deteriorated or destroyed 
the tissues. 

Contrary to what MasskE has stated, the author absolutely denies the 
latent existence of the potato fungus in the stems and leaves of plants 
growing from diseased tubers. 

laboratory tests show that the mycelium is capable of reaching the 
aerial portions of the plant where it develops and sporulates causing 
foliage infection. 1 nfected potato tubers used for seed purposes and planted 
under field conditions may cause the development of an epidemic. Ten 
such cases were found and followed in Northern Maine during the growing 
seasons of 1913 and 1914. Conidia of P. injestam may be borne on cut 
surfaces and on sprouts when planted under field conditions. As the cut 
surface corks over or the tuber decays, the fructification of the fungus de¬ 
creases. Spores taken from tubers two or three weeks after they were 
first planted, showed only limited germinating capacity. 

No evidence was obtained tending to show that the conidia borne in 
the soil are instrumental in starting foliage infection. 

121 - Phytophthora infestans, A Item aria solani and Actinomyces 
chromogentis on Potatoes in Cuba. — jehle, r. a. in Modem c ubrt , v«»i. 3 (7), 
No. 4, pp. 46-48 (in English and Spanish). Havana, Cuba, 151O. 

The occurrence of Phytophthora injestans has been noticed on several 
farms in the vicinity of Santiago de las Vegas and at Artemisa. This fun¬ 
gus is prevalent in the vicinity of Guinea, where the potatoes were usually 
blighted before they reached maturity, the disease causing a partial or total 
failure of the crop. 

In the United States the parasite does not usually do much damage 
until the blossoming stage, but in Cuba plants only three to six inches 
high were observed to be attacked severely. 

On the leaves, Altcmaria solani (= Macrosporimt solani ), was also 
observed but was not nearly so prevalent as Phytophthora . 

The writer recommends spraying the plants, when a few inches high, 
with Bordeaux mixture at intervals of a week to ten days, or oftener if 
, necessary, the period between spraying depending upon weather conditions 
and rapidity of growth. If such means, which in experiments made at Cuba 
have given good results, were adopted, the potato crop of the island could 
be increased from 40 to 80 per cent, and the danger from the rotting of 
in transit and storage would be reduced to a minimum. The po- 
; plants could; be brought to maturity and it is possible that the 
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growers could use their own tubers for seed instead of being obliged to im¬ 
port them. 

One patch of potatoes was found to be seriously attacked by Acti¬ 
nomyces chromogcnns. To prevent this disease, the tubers for planting 
should be treated before being cut, by immersing for two or more hours 
in a solution of 1 ounce formalin to 2 gallons water, or in a solution of 
bichloride of mercury consisting of 1 ounce to 8 gallons water. If possible, 
fields in which scab is very abundant should not be used for potatoes for 
several years as the fungus lives over from season to season in the soil. 

122 - Bacterial Rot of Stored Potato Tubers. Hutchinson,c. m. and josin, n. j.ia 
Memoirs of the Department of Apiculture in India, Bacteriological Series , Vol. I, No. 5> 
pp. 113-135, plates I-V. Calcutta, T915. 

A description of four species of bacteria which are directly causa¬ 
tive of rotting of potatoes, especially in storage and are responsible for the 
rapid deterioration and even the complete destruction of entire crops of 
tubers. This rot has been recorded in different and widely separated paits 
of India (Poona, Cawnpore, Sabour, [Bihar], Shillong, Orissa). 

The infected tubers received showed, in the first stage, minute black 
specks on the outside surface, the tuber being found sound inside. In later 
stages these black marks extended through the skin to the flesh to vary 
mg depths. The most advanced stage was marked by large discoloured 
patches of loose skin, covering cavities containing gas; in some cases greyish 
white frothy matter oozed out from these discoloured patches. 

The examination of the infected tissues led to the discovery of bac¬ 
teria of varying morphological characters. Bacterial cultures were made by 
the authors who succeeded in isolating the organisms capable of producing 
the rot. These may be divided into four groups: 

I ) Motile. Peritrichic flagella : 0.5 p, X 1.2 to i.Gp,. Optimum temper 
ature 30° C.; thermal death point 54 0 C. Besides the inoculations into 
raw potatoes, which gave definite results, inoculations were also made into ; 
Suthni (Dioscom? sp.); Arva (Colocasia antiquonm) ; Sweet Potato (J tjyomca 
Batatas) ; Onions (Allium Ccfta) ; and Carrots ( Daucus Carota) , Inocula¬ 
tions were successful in Suthni and sweet potato after a long time. This or¬ 
ganism may be considered an example of variation of B. coli, such variation 
consisting in the loss of proteolytic power, this probably being due to the 
carbohydrate character of its habitual pabulum. 

II) Nan-motile. No flagella : 0.8 p, to 1.0 p, x 1.6 p. to 2.0 p. It has 
not been possible to determine an optimum temperature: grows well from 
20 0 to 350 C. Thermal death point 57,5° C. The bactericide action of di¬ 
rect sunlight was as follows 


Exposed to direct sun: 

5 minutes. No 

10 » 10 % 

*5 » 30 % 

30 » .. • 90 % 

60 » 100 % 


appreciable effect 
organisms killed 
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Inoculations of tubers gave positive results after three or four hours. 

III) Slimy white organism. Non-motile. JNo flagella : x r.o to 

i .2 (a ; occurs in short chains of 2 to 4. ( 5 rows well at temperatures from 2t<*> 
C. to 35 0 C. Thermal death point $(f C. 

IV) Motile. 1.4(A to 1.8 [jl X o-4ft too.5p, 1 or 2 flagella at one pole. Op¬ 
timum temperature 37° 0., thermal death point 5<).5° C. 'Phis organism 
agrees entirely with B\ ximlhoehh'vnm Sehiister. 

The authors carried out some interesting exeriiucuts in order to de¬ 
termine in what manner the entry of the bacteria, to the tubers was effected 
and the infection of the tissues propagated. Sound tubers were externally 
sterilized. They were divided into two lots A and B. Those in A were 
punctured with a sterile needle, Both lots were kept in contact with 
rotting tubers ; part were kept dry (B t A x ) and part were kept moist (A 2 B a ). 
After 24 hours the following results were noted: 

(Dry). -Remained sruUnd. 

B 2 (Hoist). Rotted. (Slime and «uh). 

A 3 (Dry). Rotted. 

A g (Moist). Rotted. (Slime and gas). 

Moisture and mechanical injury thus appear to be the principal pre¬ 
disposing causes of this rot. As regards remedial and preservative mea¬ 
sures the authors make the following recommendations : 

1) Great care must be taken to avoid mechanical injury to tubers 
while digging and in handling them in transit to storage. 

2) Sand or any other material used for storing must be thoroughly 
dried before use; sandy soil must not be substituted for sand, and this 
latter should be the coarsest procurable. 

3) Disinfection of the tubers at least once by treatment with 2% 
copper sulphate solution. 

12 3 - Species of the Genus Rhizoctonia Injurious to Plants Cultivated in India. - 

Ajkkkar, S. J y . and Shaw, F. J. I'\ in Memoirs of the Depot Intent of A e,ri culture in 1 tut in, 

Botanical Serin, Vol. Vtl, No. |, 1 > 1 >. plates l-VT. Calcutta, bus. 

Two species of Rhizootonia (R. napi West, and A\ destruens Tassi) 
which cause considerable havoc among plants in different parts of India, 
present in their development some points of general scientific interest. 

R. napi , besides causing damage to mustard, spreads also to other 
plants, amongst which are Medic ago lupulina , Piswn sativum, Vida hir* 
ska, etc. It was noticed for the first time in a mustard field at the Pusa 
Experimental Farm in January 19x4. The pathological characters are in 
all cases similar: hyphae tightly woven together which develop into 
patches and strands of the epigeal portions of the plant, producing deep 
and extensive rot which attacks and destroys the tissues. 

An examination of the sclerotia enveloped in the mycelium enabled 
this parasite to be identified as R. napi West., a fungus which was fust 
discovered upon Brmsica napus at Court rai in Belgium. The perfect stage 
’#< is, in some forms at least, a basidiomyeetc belonging to the 


B. Unpunetuml . . j 
A, Punctated. . . . $ 
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genus Corticium . The authors, howeder, have been able to observe in 
numerous cultures the presence of spores which by their form and position 
have no relation to Corticium, while on the other hand they strongly sug¬ 
gest the genus Botrylis : hyphae with short thick conidiophores, swollen 
at the base, collected in a dense bushy terminal gi'owtli at the apex of 
a thick hypha ; hyaline spores with a diameter varying from 4 to 8 and 
even I 2 p.. The growth of the fungus is much influenced by temperature; 
at 29 0 C. growth was already much weaker, and was practically entirely 
inhibited at 32 0 C. Growth was resumed when conditions became favour¬ 
able again. 

R. destruens was first noticed in July 1912, when it appeared on rotting 
stored potato tubers sent from storage. The diseased potatoes were rather 
soft and showed thick white strands of mycelium in patches with sphe¬ 
rical sclerotia of a light brown colour, of fairly regular spherical shape 
about 1-2 mm. in diameter. Observations of the mycelium and sclerotia 
have undoubted^ proved this parasite to be identical with R. destruens , 
first described by Tassi on Delphinium in the Botanical Gardens at Siena 
in Italy. 

Cultures obtained from infected portions inoculated into sound tubers 
gave decidedly positive results This fungus attacks in India not only pota¬ 
toes but also betel vine ( Piper betle), suran (Amorphophallus campanulatus) 
and other plants. The fungus attacks the plants at the collar, where the 
first patches of mycelium appear, these penetrate deep into the root system 
causing it to rot. 

As means of prevention, rotation of crops (avoiding a Rhizoctonia 
susceptible host for a few seasons) and sterilizing of soil and seeds, is 
suggested. The sclerotia of R. destruens loose their germinating power 
after sixteen months; an efficient rotation may therefore retard and even 
prevent the development of the parasite and it might be worth while to 
conduct serious and extensive experiments on this line. 

The sterilization of the soil may be effected either by watering with a 
weak solution of formalin, or by “Tabbing", that is, burning the surface 
layers of the soil by igniting straw, rubbish or fire wood on the ground 
which is to be sown. Tubers and seeds may be treated with formalin, 
the proper strength being 0.5 per cent, or what is still better, with 
corrosive sublimate, 0.1 to 1,0 percent., the action of which as a fung¬ 
icide is undoubted. 

The species of Rhizoctonia known in India are ; 

1) R. napiWest. Sclerotia,large irregular bodies about 3 to 12 mm. broad, 
black on outside, flesb coloured in interior. This species should be removed 
from the genus Rhizoctonia , as it appears to be merely a synonym for Botrylis. 

2) R. destruens Tassi. Sclerotia roughly spherical about I to 2 mm. in 
diameter, brown on outside, white within. 

3) R. solani Kiihn. Sclerotia small black bodies resembling pexithecia 
of an ascomycete. R . medicaginis D, C.is almost certainly the same fungus, 

4) Rhizoctonia sp. This form has Corticium vagum B. and C. as its per¬ 
fect stage. The sclerotia are irregular structures 2 to 5 mm. in diameter. 
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dark brown colour both on exterior and within, the mycelium when old 
becomes of a reddish brown colour. 

The following is a list of the principal host plants of Rhizoctonia in 
India: 

1) R. solani on Alysicarpus , Arachis hypogaea, Carica papaya, CitmUm 
vulgaris , Corohorus capsularis, Crotalaria juncea, Cucurbita maxima , Doliohos 
bifloms , D. lablab, Gossypium, Hibiscus cannabinus, Lycopcrsicum csculcn - 
turn, Medicago saliva , Moms alba , Nicotiana tabacum , Phascolus lunatm , 
Phaseolus mungo var. radiatus, Sesarmm indicum , Solammi mdongena , 
S. tuberosus and Vigna catjang , 

2) destruens on A.hypogaea , Amorphophallus campanulatus, Delphi¬ 
nium > Dianthus, Medicago sativa , Piper belle , Solanum tuberosum . 

3) R.napi on Amaranthus tristis, Argemone mexicana , ritwa saliva, 
Beta bengalensis, Brassica campestvis var. glauca, Calamintha , Cannabis sa¬ 
tiva, Chenopodiwn album, Ciser arietinum, Cnicus arvensis, Fumaria parvi- 
flora , Hordeum vulgare , Lathyrus salivas. Lens esculenta , Leucas , Linum 
usitatissimum, Medicago lupulina, Pisum sativum, Scoparia dulcis, Triticum 
vulgare , Fid# hirsuta. 

4) Corticium vagum B and C. on 4 . hypogaea, 5 . tuberosum , Trie ho- 
santes cucumerina, F. catjang . 

124 - Marasmius perniciosus n. sp. Cause of “ Witch Brooms M (“Krulloten- 

ziekte ”) on the Cocoa-tree in Surinam. — staiiel, grrold m Department van 

den Landbouw in Suriname, Bulletin No. 33, pp. 1-27 (Dutch text), pp. 1-2; (Knglish 

text), pp. 1-26 (German text), pi. I-XII. Paramaribo, 1915. 

In Surinam the formation of «witch brooms » on Cocoa-trees was 
first reported in the district of Saramacca in 1895, since then it has gradually 
spread throughout the whole Colony and even in the neighbouring districts 
of British Guiana. 

By a series of researches the writer has been able to determine with 
accuracy the nature of this parasite which belongs to the genus Marasmius 
and is by him described as a new species under the name of M. pemiemus . 

In culture the mycelium of the fungus develops quickly and abundantly 
presenting the clamp-connections of basidiomycetae. 

Inoculation tests made with the mycelium gave entirely negative re¬ 
sults, hence the necessity of further researches on the fruit bodies of the 
fungus. These are never found on green "brooms” but these appear re¬ 
gularly soon after decay has set in, especially during damp weather. 

Examination of the fruit-bodies led to the determination of three 
different fungi; a small longstemmed white Agaricus ; an orange-red 
Laschia , and finally a white Marasmius. The spores of the latter intro¬ 
duced into sound buds, produced the characteristic «brooms », M. per- 
niciosus has never been found on any plants but cacao trees, as, 
however, the fungus can live and fructify as a saprophyte, it may there¬ 
fore possibly be found on the dead brandies and trunks of other plants. 
It is however doubtful, since its development is .so slow, that it would 
be able to resist successfully common saprophytes. When however the 
" witch broom ” is the host it is quite different, as then the parasitic 
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hyphae of the mycelium penetrate the entire tissue, develop saprophytic 
side branches and at once fill up every decaying cell before other fungi 
can enter from without. 

It cannot be affirmed that the formation of indurated pods (" veisteende 
vruchten ”) on the Cocoa-tree is due to the same agent which produces the 
" brooms " for up to the present no inoculation experiments have been 
conpleted. Several facts speak however in favour of this hypothesis, 
amongst others: 

1) Indurated pods as well as “ brooms ” are found only in Surinam 
and adjacent parts of Demerara; 

2) Indurated pods and " brooms " are always found together; 

3) The fungus both in the indurated pods and brooms spreads and 
ramifies in the intercellular spaces; 

4) Examination of the mycelium isolated from indurated pods shows 
all the characters of Marasmius ; on fallen fruit, especially in the rainy 
season, fructifications of M, perniciosus are met with in large quantities. 

The author intends carrying out further researches on the subject. 

The introduction of an immune variety of cacao-tree would certainly 
constitute the best and most rational method of prevention but the results 
obtained until now at the Experimental Garden of Paramaribo have not 
been encouraging. 

Even Theobroma bicolor and Th. speciosum which grow wild in the fo¬ 
rests of Guiana and Brazil, are often badly attacked by Marasmius. Experi¬ 
ments are being carried on for studying the effect of a partial suppression 
of shade-trees, as it is known that “ brooms ” and indurated pods are much 
less frequent in plantations where there is little shade. In Surinam two sys¬ 
tems of control are being conducted: by pollarding and by spraying with 
Bordeaux mixture. In the first case the chief branches are cut and the 
stumps watered with sulphate of copper : the hypertrophic infected tissues 
*are thus eliminated at one blow. This method however causes the 
loss of the harvest for one or two years, which explains the increasing 
preference given to the use of Bordeaux mixture. The spraying should 
be done at the end of the dry season, that is either in October or Novem¬ 
ber according to the locality, at the same time gathering the infected 
fruit and cutting off and burning the " brooms 1 '. 

WEEDS AND PARASITIC FLOWERING PLANTS 

125 - Notes on Some South African Mistletoes and their Hosts.— marloth, Rudolf and 

Dr^ge Isaac IyOtris in The South African Journal of Science^ Vol XI, No. 10, pp. 402-403, 

pi. 12. Cape Town, 1915. 

The genus Viscum which comprises about sixty species in various parts 
of the world, is represented in Souh Africa by twelve species. Most of these 
are known to inhabit various hosts. 

V.oapmse which is perhaps the most widely spread species occurs, among 
others, on several species of Rhus, Royena, Euclea, Lycium, Acacia and Zyzy- 
phus mucromta, but also on several introduced trees, e. g., the fig, pomegra- 
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nate, willow, poplar, etc. Equally indifferent with regard to the host is V. 
rotundifolium. noticed on acacias , willows, and Larissa avduina ; and l\ 
obscunm which occurs on Gymnosporia laurina, Lycium hovridwnm\<\ linden, 
V. crassulae , besides occurring on its host plant Cnmnla arho reseats, also 
occurs, as shown byJVf. Drege’s specimens, on Vortnkcariaajra , Euphorbia 
oocrulescens and E. polygons 

The most interesting species is V. minimum , originally discovered on 
succulent Euphorbias, but the species of the real host was not known un¬ 
til recently, when M. Drege identified it a few years ago near Port Eliza¬ 
beth (Cape Colony) on E. polyoona and, so far, it has not been noticed on 
any other host plant. V. minimum is in reality an internal parasite, for the 
strands of the thallus are completely embedded in the fleshy stem of the host, 
the flowering tips only perforating the epidermal tissue of the host and 
appearing on the surface. The tips of the strands are green and protrude 
only for I to 2 mm ; they generally bear two or three flowers, also only 
2 to 3 mm. long. 

The ripe fruit (pseudoberry) is bright scarlet,about 6 to 7111111. in diame¬ 
ter, hence much larger than the visible portion of the plant. The mode of 
life of this flowering plant much resembles that of some parasitic fungi, e. g. 
Plasmopara viticola , the false mildew, and Phylhophtora infest am the pot at o 
disease, which also spread within the tissue of the host during their vegeta¬ 
tive period, sending the fructiferous organs only to the surface. 

126 - Parasitism of Comandra umbel lata. — Hedocock, Gjrorgk Grant (ratlin 

logist, Investigations in Forest Pathology, Bureau of Plant Industry) in Journal a) 

Agricultural Reseatch,Vo\. V, No. 3, pp. 133-135. Washington, October 18, iQifi. 

One of the most important and most injurious of the stem or blister 
rusts occurring on pines is Peridermium pyriforme Peck, which attacks 
Pinus (murrayana) contorla Loud., P. ponderosa Laws; and P. ponder osa 
scopulonm Engelm, in the Western United States, P. divamala Du Mont 
de Cours, in the Northern States, and P. pungens Miclix. and P. rig Ida 
Mill, in the Northwestern States. Peridermium pyrijorme is a beten ceious 
rust and is dependent for its existence upon its alternate, oi summer, 
stage, which occurs on species of Comandra. 

The problem of the eradication of this important rust being so intimate¬ 
ly associated with plants of Comandra spp. led the writer to investigate 
their manner of growth and means of propagation. It was found that the 
plants of at least two species, C\ pallida A. DC, and C. umhellata (I/.) Nutt. 
have apparently become largely dependent on parasitism fort heir continued 
existence. The other two North American species, C. livida Richards, and 
C. richardsiana Fernakl, resemble the former species in appearance and 
habit and are probably equally parasitic in their nature. 

The writer has carefully examined the root system of living plants of 
both C. umhellata and C. pallida , but only of dried specimens of the other 
two species. The former have long underground rootstocks which bear 
here and there small roots or rootlets usually less than 5 inches in length. 
These rootlets branch sparsely and are nearly always attached to the roots 
or underground stems of other species of plants. At the point of all achment 
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there is formed by the root of Comandra spp. a nearly hemispherical disk 
or holdfast. 

This holdfast is either superficial or slightly embedded in the cambium 
layer of tissues of the host, but does not send out haustoria, as is the case in 
species of Razoumofskya on the limbs and trunks of coniferous trees. The 
chief function of the roots of Comandra spp. appears to be that of attach¬ 
ment to host plants for the purpose of obtaining nourishment and a water 
supply. Plants of Comandra spp. frequent d^, rocky soils, which often 
have a low water content. 


Plants of all these species of Comandra bear leaves ; and although at¬ 
tached as parasites to the roots of other plants, they are not entirely de¬ 
pendent upon their host plants for organic compounds, since they are able 
to elaborate these compounds further in the liquids received from their 
hosts. In this respect their development is similar to that of plants of 
species of Phoradendron . 

Both C. umbettata and C. pallida very commonly are associated with 
and parasitic upon species of Vaccinium , but are not at all dependent upon 
this genus for host plants. This has especially been noted in the case of C. 
pallida in the States of Colorado, Montana .Nebraska, South Dakota, and 
Wyoming, and in C. umbellatam the States of Connecticut, Maryland, Michi¬ 
gan, Minnesota, New Jersey, New York, Pennsylvania, Vermont, Virgi¬ 
nia and Wisconsin, and the District of Columbia. Plants of both species aie 
parasitic upon a great variety of plants belonging to widely different sec¬ 
tions of the Spermatopliyta. No attachment to plants of any member of the 
Pteridopliyta has been noted. 

C. umbettata has been found by the writer as a parasite on the roots 
of the following species of plants in the Eastern States : 


Acer rnbrum I*. 

Achillea millefolium I#. 

Andropogon virginicus Iy. 

Angelica mlhm (Wall.) B. $. I\ 
Antcnnaria plantaghvifolia (I y ). Richardson. 
Aster emoides Iy. 

Aster macvophyllus Iy. 

Aster patens Ail. 

Aster undidai us Iy. 

Baptism iinctoria (Iy.) Br. 

Betula nigra Iy. 

Betula populifoHa Marsh. 

Car ex sp. 

Casianea dentaia (Marsh) Borks. 
Chimaphila umbellats (Iy.) Nutt 
Chrysopsts mayiana (Iy.) Nutt 
Comptonia peregrina (Iy.) Coulter 
Detnihonia compressa Austin 
Fraguria americana (Porter) Britton. 
Fragaria Virginian a Duchesne. 

Gaylussacia frondosa (Iy.) T. and 0. 
FHcracium vonosmn Iy. 
lotmtis Hmnifolius (I y .) Greene. 
Lcspcdew violates (Iv.) Pe<*s, 

Lysimachia quadrifolia T v . 


Mciboma paniculata (Iy.) Kuntze. 
Panicum sp. 

Poa compressa Iy, 

Poa pratensis Iy. 

Populus tremuloides Michx. 

PotcnHlla monspeliensis Iy. 

Qucrcus coccinca Mucnchh. 

Qucrcus digitata (Marsh.) Sudw. 

Qucrcus marilandica Munchh. 

Qucrcus nana (Wood, Britton). 

Rhus copallina Iy. 

Rosa bland a Ait, 

Rosa canina Iy. 

Rubus canadensis Iy. 

Rubns procumbens Muhl. 

Rubus villosus Ait. 

Solidago bicolor Iy. 

Solidago caesia Iy. 

Solidago juncea Ait. 

Solidago memoralis Ail. 

Solidago spedosa Nutt. 

Spiraea salicifolia Iy. 

Vaccinium atrococcum (A. Gray) Heller. 
Vaccinium nigrum (Wood) Britton. 
Vaccinium vadUans Kahn, 
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Iii addition to tile foregoing and incomplete list there most he added 
at least three unidentified species of grasses. 

During the last three years a number of attempts, with varying success, 
have been made at Washington, D. C., to grow plants of C. umhdlafa and 
C, pallida, both by germinating the seed and by transplanting rootstocks 
to beds ad pots in greenhouses. In every case where living rootstocks unat¬ 
tached to host plants have been transplanted to pots or beds without the 
host plants present, little or no growth on the part of the plants of Co- 
mmtlra spp. has taken place, and the plants eventually died. 

The results from the writers' experiments indicate that when the root¬ 
stocks of plants of Comandra spp. are broken entirely loose from their root 
attachment to host plants they usually die through an inability to reattach 
themselves. This indicates a greater degree of parasitism in species of Co¬ 
mandra than has hitherto been suspected, and will render more obvious 
the desirability of the destruction of plants of Comandra spp. in the vicinity 
of forest-tree nurseries. 

12 7 - Anatomical Determination of the Grains of Clover Dodder (C a scuta tri* 
folii) and of C. suaveolens (r). — BernAtsky, J. in Ki strict U^yi Kozkmcnyck , 
Vol. XVIII, Part 2, pp. 207-119 (German Summary, pp. 2x9-222). Budapest, 1915. 

It is advantageous to determine with accuracy whether the dodder 
contained in seed samples be Cuscuta suaveolens or C. trijolii , notwithstand¬ 
ing a decision of the German grain dealers according to which the deter¬ 
mination of the diameter of the grain would suffice to distinguish one from 
the other, all grains whose diameter measures beyond 1.25 mm. being 
considered as belonging to the first species. 

A proposition, affirming the necessity of distinguishing the two species 
on the basis of a botanical determination, was presented by A. von Dbgen 
at the first International Conference for the examination of seeds at Ham¬ 
burg, and met with general approbation. 

It is generally easy to distinguish the seeds of the two kinds of dodder 
with the naked eye, or with one of the magnifying glosses used in the seed 
testing stations. In some cases, however, even specialists do not agree on 
the subject. 

In doubtful cases it is therefore necessary to have recourse to the ana¬ 
tomical method suggested by Harz and latterly again brought forward 
by Guttenbrrg. 

In the Royal Hungarian Seed Testing Station at Budapest, the writer, 
who disposes of very abundant material, was able to study, much more 
thoroughly than had been hitherto done, the anatomical structure of the 
grains of the two species mentioned and of others 0 Iso. In order to obtain 
an exact anatomical determination it is necessary to know the morphology 
of dodder seeds and the visible modifications presented by the tissues dur¬ 
ing growth. 

Concerning the morphology it should be noticed that the structure of 
>$, 9 $ $4 astfi B, July 191:2, No. nii-utaj /#, June 19131 No.?a 8 j 
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the tissues near the hilum differs from that of other grains not only in C. 
suaveolens and C, trifolii but also in C. arvensis and C. tinei , and probably 
also in all other species of dodder. "Near the hilum the internal side walls 
of the epidermis are hot thin, as is usual, but very thick ; the palisade cells 
are remarkably longer, and the second layer of the palisade cells usually 
has several transverse walls. Towards the interior, attached to the short 
palisade cells are other cells which gradually become larger and more 
especially broader, of irregular form, thick walled, forming a very spongy 
tissue. They recall the sclerenchymatous cells which form tissues with wide 
intercellular spacer, only their walls are scarcely perceptibly lignified, and 
several contain starch. These characters show the presence of a hilum, 
but they cannot be considered as distinctive systematical characters of 
either the one or the other species of Cuscnia . 

In connection with the devebpmenVof the seed, it should be noticed 
that the perisperm placed between the second layer of the palisade and 
respectively between those cells which resemble the sclerenchymatous cells 
placed near the hilum and the endosperm, in unripe seeds is more 
or less thick according to the seed's stage of maturity, and has cells which 
still very visibly contain starch. In quite ripe seeds all the cells of Ihe 
perisperm are empty and wrinkled, the perisperm forming a thin uniform 
and compressed layer. The presence of amylophorus cells in the perisperm 
— between the second series of palisade cells and the exterior layer, 
containing albuminoids, of the endosperm — does not therefore constitute 
a distinctive systematic character, but a sign of the incomplete maturity 
of the seed. 

The epidermal cells also undergo certain modifications either as they 
ripen or because of the drying up of the seeds. They may contain more or 
less starch, or none at all; they are sometimes fresh and projecting, other 
times w'thered, wrinkled and therefore flatter. For the anatomical system¬ 
atical determination of dodder seeds, all these characters should be taken 
into account. In order to avoid mistakes it is indispensable to examine 
each time a longitudinal section of the grain through its centre showing 
parts of the zone around the hilum. 

The configuration of the entire radial longitudinal section, and that 
of the palisade layers should, more than any other characters, form the basis 
for the determination. The radial longitudinal section shows that the seed 
of C. suaveolens previously softened, when relatively small — and therefore 
resembling the grain of C. trifolii — is about 0.8 mm. in diameter .and 
1.4 mm. in length. The seed of C. trifolii when very large — thus more 
like the seed of C. suaveolens — measures on an average i mm. by 1.3 mm. 
Therefore the seed of C suaveolens is more elongate in foirm, that of 
C. trifolii more rounded; the ratio between breadth and length being 
1 : 1.6 to 1:1.7 for C. suaveolens and 1: 1.3 for C. trifolii . The grains had 
been moistened before being examined and were therefore slightly swollen. 

As to the absolute size of the seeds of C. suaveolens , those coming from 
Hungary — as various accurate measurements have proved — are in gen¬ 
eral notably smaller than those measured by Marz, WeinzxEre and Gutten- 
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RBRG. Hungarian C. suaveolcns grains are (when dry) only 0.80 to 1*43 mm. 
long, while Harz, Weinziere and Guttknrbpg give respectively as the 
length of these seeds: from 2.8 mm to 0.2 turn.; r/>5 mm.; and T.f> mm. 
The writer’s researches are limited to seeds from Hungary, 

Ihullier researches atone cun prove whether the difference (which may 
be called an appreciable one) in the size of the seeds of the dodder generally 
known as C. suaveokns is due to systematical or climaticat reasons* 

The difference of structure is especially important as the following 
table shows: 


Ripe seeds of 


C, tnjolii C, tiuarmtens 

length of cells hi first palisade layer . ix-xo (A 18-28 |X 

Eensslli of cells in second » » * 16-21 [X 40-52 p 

(that is slightly more) (that is about double) 

Width of cells near hiluni of first pali¬ 
sade layer.. 13 -tq (X 18- j o [». 

Average width of second layer. * 32 |x 56-00 \X 

Starch granules in endosperm cells are. . composite simple 

Width of starch granules in endosperm cells. n (X .j (X 


These characters are sufficient to distinguish the grains even when 
they are empty and contain ro germ. 

It was found necessary also to study the so-called calcareous 
(Kalkig) seeds of dodder; that is to say those of a whitish colour, 
crumbling easily under the pression of pincers, dry and apparently dete¬ 
riorated by disease. 

The writer lias proved that these seeds do not show any trace of para¬ 
sites but are non-fertilized, having become hard and dry in the stage they 
were in when pollinated. Tlieir cell walls are relatively thin and unaltered, 
the interior is filled by the perisperm, with starch cells; they have a 
small cleft in the middle at the place of the embryo and of the endosperm 
which have not developed. The breadth and length of the ,f calcareous " 
grains of C. tnjolii are in the ratio of j : 1.4; for C. mtmokns the ratio is 
from 1: 1.6 to 1 : i.q. In “ calcareous ” seeds of G\ tnjolii the cells of the 
first palisade layer are 6 to 8 |x long ; those of the .second series about 8 jx; 
only those of the liiluni being longer than 8 p. The respective lengths for 
u calcareous ” seeds of C . suaveolem are 8 to x6 (x for the first series; from 
10 to 30 (x and beyond for the second series of the palisade layers, The 
starch granules in the “calcareous” grains do not present any differential 
character of systematical value, 

r«s - Treatment of Weeds Infesting Com Crops by Means of Sulphuric Acid. — 

Morettint, A. in Lo Stasioni Spcrimmtali A<>mric TtaManc , Vol. XI,VIII, Ruse, fo-n, 

pp. 693*7*6* Modena, 1915. 

The writer summarizes previous work — beginning with that of J. Pil 
Wagner (1887) ~ on the destruction by chemical means of weeds infest- 
-.©sslphate of copper, nitrate of copper, sulphate of iron and sttl~ 
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phuric acid (i) and gives an account of his experiments which prove that 
the direct manuring of wheat (especially when only superphosphate is em¬ 
ployed) increases the harvest when the ground is harrowed, hoed and weeded 
but diminishes the yield when the fieldvS are allowed to be overrun by weeds 
especially in damp seasons. When the wheat does not receive much cul¬ 
tural attention, the first problem to be solved is consequently that of elimi¬ 
nating all infesting weeds. The experiments were carried out on the ex¬ 
perimental field and on the farms of the Royal Agricultural Institute of 
Perugia (Italy). The writer employed a 10 per cent aqueous solution of sul¬ 
phuric acid (Eatime 66°). In 1914 spraying was carried out: a) at the rate 
of 89 gallons per acre, on a piece of ground only slightly infected by weeds, 
in order to observe the effect of the acid on the cereal, and; b) at a rate vary¬ 
ing between 67 to 134 gals, per acre on different lots of ground heavily 
infested with weeds in order to observe the effect of the acid on the weeds. 

In 1915 the experiments were repeated. Comparing the advantages of 
the sulphuric acid treatment with those obtained by hoeing and hand weed¬ 
ing, the following results were obtained: 

Treatment of the wheat seed beds with sulphuric acid at the proper 
time (towards the middle of February), did not diminish the production; 
on the contrary in more than one case the yield was so much increased as 
to repay all the expense of treatment (the increase in yield reached 
as much as 6 bushels per acre). 

As regards the eradication of weeds the action was only partial, a small 
proportion of the weeds remaining undestroyed. 

Avenafatua and all other weed grasses proved resistant, also liliaceous 
plants {Allium rokmdum L., A. vineale R., Ornithogalum spp., Muscari spp). 
and all species of Medic ago. — The acid has no action on plants which ger¬ 
minate after treatment ; these are, however, not numerous. Amongst 
the most troublesome weeds that were killed by the acid, may be included: 
all vetches and species of Lathyrus, poppy, Adonis aestivalis, Sinapis ar- 
wnsis, Specularia speculum, Ranunculus aroensis, Ceniaurea ay anus, and 
Damns carola . The solution applied at the rate of 134 gals* per acre, 
had a strongly destructive effect, but even 89 gals, per acre is sufficient. 

Comparative tests have shown that when the wheat is drilled the sul¬ 
phuric solution is less favourable to an abundant yield than hoeing. The 
contrary applies where the wheat is broadcasted, Merely weeding by hand 
has produced very inferior results to those given by hoeing or by the sul¬ 
phuric treatment both as regards the crop increase and the destruction of 
noxious plants. 

The cost of the three methods: spraying, hoeing and hand weeding ; 
being about the same, that particular one should be adopted which is most 
suited to local conditions. Hoeing should be preferred when the wheat 
has been drilled; when broadcasted and heavily infested with weeds, the sul¬ 
phuric treatment is preferable. 

The sulphuric treatment has been advised not only for destroying 


(Eel). 
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weeds but also against Ophioholus or wheat straw blight. From his own 
experiments on this subject and also from those ot others the writer conclu¬ 
des that the efficacy of the sulphuric treatment in this respect is doubtful* 
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129 - Inseets Affecting Vegetable Crops in Porto-Rico. — Jones, Thomas h, in 
Bulletin of the U . 6\ Department of Agriculture, No. 193, n pp., 4 pi. Washington, 1915. 

It may be said in general that vegetables, the cultivation of which could 
well be extended in Porto Rico, suffer at present severe injury from insects 
in that island. 

The writer enumerates the species more commonly injurious to the 
various crops. 


Beetroot; 

Pachyzancla bipunctalis Fab. 

Horse-radish: 

Picric monustc h* 

Cabbage *. 

Scapteriscus didactylus hatr. 

Plutella maculipemis Curtis 
P. monustc I 

Kale: 

P. monustc h. 

PI. maculipemis Curtis. 

Cucumber: 

Aphis gossypii Glov. 

Diabrotica bivittata Fab. 

D. inmtba Fab., 

Diaphania hyaUnata I y . 

Onion: 

Thrips kbaci hind. 

Laphygma fmgipcrda S. and A. 

Beans: 

Entellix tenelk Baker {?). 

Eudamus proteus h* 

Empoma malt X,. and B, 

Gmtoma dmticorm Oliv. 

Nacoleia indicata Fab. 

Maize t 

Paregritm maidis Ashm. 

(Pmipcmus sp. (near P$. dtri Risso) 
gramma Baly. 


Laphygma frugiperda $. and A, 
Heliothis obsolcta Fab. 
Agromym parvicomis hoew. 

Okra: 

Diaspis pentagona Targ. 
Diabrotica gruminea Billy. 
Soknopsis gemimta Fab. 

Bgg plant: 

Saissetia hemisphaerica Targ. 
Hcmichionaspis minor Mask. 
Carythwica monacha Still. 
Scapteriscus didactylus bntr, 
Epitrix cucwnms Harris (?) 
Pachyzancla pmtmlis Walk. 

Melon : 

Aphis gossypii (Uov, 
Diabrotica bivittata Fab, 

JK innuba Fab. 

Sweet Potato: 

Spartocera batatas Fab, 
ChacUmemitt apricciria Suffr, 
Pilocmis tyipundata Fub. 
Criptorhynchus batatac Waterh, 
Coptocyck sign!fern Herbst. 
Cyks fomicarm Oliv. 
Phtegdhontius convolvuli J y , 

Pepper! 

Akyrodes sp, 

Diaspis pentagona Targ. 



INJURIOUS INSECTS 


167 


Tomato 1 

Scaptmmts didactyltis JT f alr. 
Phh'Rtikontins sexta Job. 
Alcymles sp. 

Turnip: 

Scapier incus didactyl us Lair. 
Pic ns monuste Iy. 

PluteUa maculipennis Curtis. 
Radish; 

P. monuste Iy. 

Celery ; 

Pseudococcus sp. (near Ps. citri 


Sinapis sp: 

P, monuste Iy. 

PL maculipennis Curtis 

Squash: 

Diabrohcji bivittata Fab. 
D. mnuba Fab. 
Diaphania hyalinaia Iy. 

“ Yautia ” ; 

Risso). Corythuca gossypii Fab. 


130 - Dispersion of Gipsy-Moth Larvae by the Wind. — Collins, c. w. in United States 
Department of Agriculture , Bulletin No. 273, 23 pp., VII plates. Washington,D. C., August 
5 S 4 » 1915. 

The territory infected by gipsy moth (Porthetria dispart,.) is gradually 
increasing in area, and since isolated colonies are being found each year in 
woodlands and orchards remote from lines of travel, the question as to their 
origin has become more urgent. 

Many agencies assist in the transportation of the moth in its various 
stages, but as previous experiments proved that small caterpillars are borne 
by the wind, it seemed desirable to ascertain to what extent this occurs and 
the maximum distance they may be blown under field conditions. Much 
depends upon this factor in diffusion, when devising methods of preventing 
the spread of this pest, and as a practical result of previous experiments 
tanglefoot M has been used extensively in colonies located in the outside 
infested towns. Trees are banded with tanglefoot to prevent the small lar¬ 
vae from ascending to the tops, and thus the chances that these larvae 
will be blown long distances are decreased. 

To secure further information, the writer, under the direction of Mr, A. 
K. Burgess commenced a series of experiments in the spring of 1913 and 
continued them throughout the following yean. 

Seeing that the main purpose of the following investigations was to 
secure data on the maximum distance and the extent to which small larvae 
are borne bythe wind, it was necessary to find conditions where an abund¬ 
ance of larvae were present in close proximity to treeless areas. These 
conditions were best afforded along the beaches in Massachusetts and New 
Hampshire where there are stretches of marshland from 1 to 2 % miles 
wide and many miles long. These marshlands am occasionally flooded with 
salt water and do not contain vegetation favorable to the development of 
gipsy-moths larvae. The areas selected for the experiments were to the 
east of the heavy infestations, thereby getting all the advantages previously 
known to accrue from the northwest, west, and southwest winds. The 
Isles of Shoals, off the coast of New Hampshire, afforded ideal conditions 
in so far as their remoteness from the mainland was concerned and the fact 
that the country opposite has been infested since 1905. locations were 
also selected in the Hills of New Hampshire near the quarantine line for 
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experiments intended to explain the sources of many infestations found 
under such conditions. 

Screens of poultry wire, to which tanglefoot was applied, were erected 
in three of the selected locations along the coast and on the Isles of Shoals. 
Those used in the New Hampshire hill experiments were of a somewhat 
different type and are described under that head. The scree ms used along 
the coast were of 3 / 4 inch mesh poultry wire stapled to 2 by 4 posts, held in 
place by guy wires and wooden braces. The posts were 1*2 feet high and two 
sections of wire each 75 feet long and 3 feet wide were fastened to these so 
that the top selvage was 12 and the lower 6 feet from the ground. The 
screens contained 450 square feet of wire and were built in three 35 foot 
sections, the middle section facing the west and the other two angling from 
the ends about 45 0 to the eastward. This gave the greatest exposure at all 
times to the northwest, west, and southwest winds. A runway was attached 
to the posts at the bottom selvage of the wire-to facilitate examinations. 

The screen experiments were conducted at Salisbury Beach, Mass., 
on Plum Island Mass., on Isles of Shoals, N. H., dispersion experiments 
were conducted on the hills of New Hamsphire. 

The results are summarized as follows: 

In 1913, as a result of the several experiments conducted by using 
tangle-footed screens and cloth for traps, there were caught on 977 square 
feet 289 first-stage larvae which had been borne by the wind one-eighth to 
1 mile or more. In 1914 there were removed from 1 614 square feet of 
sticky surface 346 larvae which had been blown from one-eight to 13 % 
miles or more, as verified by the wind records taken at or near those points. 
Three larvae were also taken from two large screens on the hills in New 
Hampshire during 19x4. 

Considering the great numbers of larvae taken in these experiments, 
there can be no doubt that the wind is almost wholly responsible for 
the general spread of this insect in New England, notwithstanding the 
fact that many of the former publications teem with explanations of poss¬ 
ible accidental or artificial spread by man and animals. The recent esta¬ 
blishment by the Federal Horticultural Board of a Quarantine (1) on lumber 
products, Christmas trees, nursery stock, and stone moving from the 
infested territory, until inspection has been made, has greatly relieved the 
danger of a general distribution of the gipsy and brown-tail moths over the 
United States, but the sources of dispersion of the gipsy moth by the 
wind can only be lessened by the effectiveness of the parasites and preda¬ 
ceous enemies, together with hand methods of control. To prevent con¬ 
tinual spread by the wind into new territory the badly infested areas near 
the border must be brought under control either by natural enemies, or 
hand methods, or both. Natural enemies, however, are now playing an 
important r 61 e in the control of this insect in the greater area of the inside 
infested territory. 

The lame are sufficiently active and allow themselves to be trans- 

4 » fx) See No. 182, B. February 1913, ( fid .). 
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ported by the wind at temperatures of 55 0 F. and above, and have been 
caught at wind velocities varying from 2 to 23 niiles per hour, although 
more active spread takes place when the temperature ranges from 65° to 
85° F. and when the velocity reaches 8 miles or more per hour. Larvae are 
removed from their support and carried by sudden gusts of wind, whether 
they spin or not, when the tmperature reaches 50° to 55 0 F., at which tem¬ 
peratures they often start crawling. 

The records also show that larvae have been caught at times when winds 
were blowing from all directions except the north only a very few coming 
from the eavt, but the location of the screens along and near the coast ma¬ 
terially affected this condition. By far the larger numbers were borne by 
combinations of the west winds as indicated 011 the screen at Merrimac 
Mass,, which was surrounded by a general infestation. 

The general progress of the species since its establishment at Medford, 
Mass., at the rate of 5 miles per year to the northeast and at the rate of 
3 miles per year westward from Providence, R. I., since its first appearance 
there in 1901 tends to verify the data that have been collected in connec¬ 
tion with the screen experiments. 

131 - Life History of the Codling Moth in Maine. — Siegler, e. h. and Simanton, F.iy, 
in lfniied States Department of Agriculture Bullehn No. 252, 50 pp., 9 figs., 2plates. Washing¬ 
ton, I>. C., August 10, 1915. 

In order to ascertain the variations in the life history of the codling 
moth under diverse climatic conditions, investigations have now been com¬ 
pleted in widely separated districts, such as Maine and New Mexico, as 
well as in representative intermediate localities. The methods of study 
have been essentially the same wherever the work has been undertaken. 
In this bulletin a detailed account of the life history of the codling moth 
under Maine conditions is reported as well as a brief mention of the means 
of control. 

The life-history studies of the codling moth herein recorded were con¬ 
ducted during the seasons of 1913 and 1914 at Winthrop, Me. 

The codling moth in Maine has one full generation, a very small percent¬ 
age (1 to 2 per cent.) of the individuals of which transforms to make a partial 
second generation. 

Pupation of the overwintering larvae begins about the middle of May 
and extends to the first part of July. The length of the spring-brood 
pupal stage averaged 21 days. 

The moths of the spring-brood begin to emerge about two weeks after 
the petals have fallen and continue to issue for a period of about a month. 

The average time from the date of emergence of the moths to first 
oviposition was about four days. The oviposition of the spring-brood 
moths average 14 days. The average length of life of the male spring- 
brood moth was about 12 days; of the female about 13 days. 

The earliest first-brood eggs were deposited approximately three 
weeks after the petals dropped. 

The incubation period of the first brood eggs averaged eight days. 
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These latter began to hatch in from four to five weeks after the petals had 
fallen. 

The transforming larvae of the first brood fed for a period of about 
22 days while the overwintering larvae of the first brood had an average 
feeding period of 28 days. 

The female larvae of the first brood fed for a longer period than the 
male. 

The average time spent by the transforming larvae in constructing 
their cocoons was about six days. 

Approximately from 1 to 2 per cent of the first brood larvae transformed 
to first brood pupae. The remainder of the larvae did not transform 
until the following spring (spring pupae). 

Pupation of the first or summer brood commenced during the latter 
part of July. The average length of the first brood pupal stage was 15 
days. 

The first or summer brood of moths began to emerge just previous to 
mid-August and continued to issue for a period of about one month. 

Oviposition by moths of the first brood began about mid-August. 

The life cycle of the first generation from the time of egg deposition 
to the emergence of the moth was 51 days and complete life cycle from 
the time of the deposition of the egg of one generation to the deposition of 
the egg of the next generation was about 55 days. 

The average incubation period of the second brood of eggs was ix clays 
and the average feeding period of the second brood larvae was 46 days, 
the female larvae of the second brood feeding for a longer time than the male. 

The hymenopterous parasite Ascogaster carpocapsae Vier. was frequent¬ 
ly reared. 

The well-known beetle enemy Tenebroidcs cortkalis Melsh. was 
commonly found attacking codling-moth larvae. 

The codling moth in Maine may be controlled with one spray tho¬ 
roughly applied as soon as the petals drop. Arsenate of lead paste, 2 pounds 
or if in powder 1 pound, to each 50 gallons of water is recommended. 

132 - Studies of the Codling Moth in the Central Appalachian Region. — Brooks, B.K, 

am! Blakrsklek, 1$. B. iu United States Department of Agriculture Bulletin No. *89, 
49 pp., 23 iigs, i plate. Washington, 1 ). C., April 12, 1915. 

In many localities throughout the central Appalachian region the recent 
rapid development of the apple-growing inclustiy has made the control of 
the codling moth (Carpocapsa pomonellal *.)a subject of special and in¬ 
creasing interest. The hilly or mountainous nature of the land has led to 
the location of orchards at elevations ranging from a few hundred feet to 
more than 4000 feet above the level of the sea. The great diversity of 
temperature that occurs between the lower and the more elevated orchards 
has a marked effect on the time of transformation of the different stages 
of the codling moth, and consequently has direct bearing on the relative 
number and the destructiveness of second brood larvae. 

, y , In the spring of 1911 the Bureau of Entomology began a study of the 
to, the region just mentioned, as a part of its investigations 
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of this insect throughout the United States, giving particular attention to 
the time of appearance of the different broods at various altitudes and 
latitudes. 

Band record studies were conducted in 1911, 1912 and 1913 in several 
different localities of Virginia, West Virginia, and Maryland. 

The stations at which the investigations were conducted comprise a 
difference in latitude of about i^o* and in altitude of about 3 100 feet. 
The most southerly and least elevated station was at Charlottesville, Va. 
the most northerly at Hagerstown, Md., and the one at highest elevation, 
at Pickens, W. Va. 

The chief features of the investigations consisted of banding suitable 
apple trees with strips of burlap, collecting at regular periods the larvae 
that went beneath the bands to spin up, and rearing these larvae in jars 
kept in the localities where the larvae were collected. 

Examinations of the bands and rearing jars were made every week 
or ten days in 1911 and twice a week in 1912 and 1913. No detailed life- 
history studies were attempted. 

During a single year the codling moth, in the region covered by the 
present studies, produces one full brood of larvae and a partial second brood, 
the size of the second brood depending more or less on the latitude and 
altitude of the locality. 

The studies show a marked difference in the time of appearance of 
the different broods in different localities. 

Charlottesville gave the earliest records for practically all broods and 
Pickens the latest. 

There seems, however, to be no constant rate of difference between 
the earlier and later localities. This seems to be largely due to the respons¬ 
iveness of the species during its metamorphic changes to local and transient 
weather conditions. 

During the time of the investigation the first-brood larvae began 
entering the fruit at Charlottesville from April 28 to May 13, and second- 
brood larvae from June 25 to July 1. At Pickens first-brood larvae began 
entering the fruit from June to 20 July 1, and second-brood larvae about 
August 10. Between these two localities there is a greater difference in the 
time of the regular periodical changes of the insect that occur late in the 
season than of those that occur early in the season. This is probably due 
to the cumulative retarding effect of the more frequent unfavorable weather 
conditions at the higher point. 

Eor any given locality the variation in the time of appearance of spring 
broods in different years is greater than that of corresponding summer and 
fall broods of the same years. 

Records of the number of larvae collected from trees on which bands 
were placed around the trunks and also around the bases of the larger 
branches indicate that 4x49 per cent drop to the ground and then ascend 
the trunk to pupate and 58.51 per cent, crawl down the branches from the 
infested fruit to pupate. 

Where a collection of larvae is confined in one jar there is apt to be a 
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considerable loss due to cannibalism, It is probable that the weaker larvae 
are sometimes devoured by their fellows tinder normal conditions. 

Two specimens of ants (Solenopsis molcsta Say and Lasius nigcr 
Ir var. Americana Emery) were found in several localities devouring cod¬ 
ling moth larvae. Larvae and adults of the beetle Tench mules Cortical is 
Melsh. were found frequently feeding on codling-moth larvae and pupae. 
Six species of hymenopterous and one of dipterous parasites were reared 
in the jars. Of these the most destructive to the codling moth were Asco- 
gaster carpocapsae Vier. and Itoplectis margimtus Ror. Hairworm parasites 
(Mermis sp.) were abundant in one locality and very materially reduced the 
number of wintering larvae in the year 1911. 

133 - Chilocortts 4 -pusiulatus, a Natural Enemy of Aphis persicae and 
perhaps also of Eriosoma lanigera, in Argentina. — Riveros, K, in la Eno - 

logia Argentina, Year I, No. 6, pp. 163-164. Mendoza, 1915. 

The writer, when visiting in February 1915 the Agricultural School of 
San Juan, noticed numerous coleoptera, which he identified with Chib- 
corns 4 -pustulatus, on the fruit peduncles and in the creases of the leaves 
of those peach-trees that had been attacked by Aphis persicae , while all 
trace of that aphid had disappeared. He therefore concluded it to have 
been destroyed by the coleoptera which, on the other hand, were not to be 
found on peach-trees that A. persicae had not attacked. 

The same Chiiocorus, according to information received by the writer, 
was seen on apple-trees attacked by Eriosoma (Sclmoneura) lanigera. 
Specimens of the coleoptera were distributed on peach-trees at the Agri¬ 
cultural School of Cordoba, but as the season was advanced and the genera¬ 
tions of A. persicae almost ended the writer was unable to draw any con¬ 
clusions as to the good effects of Chiiocorus . 

134 - Phlyciaenodes siiciicalis, Microlepidoptera Injurious to Plants Culti¬ 
vated in Hungary. — Jahlonowski, J. in Koztelek , Year 25, No. 32, pp. 1157-1160, 
Budapest, 1915. 

Between the 23rd and 30th of July 1915 reports were sent to the Royal 
Hungarian Entomological Station to the effect that in four localities of three 
counties of Transylvania, an unknown larva causing serious and unexpected 
havoc, had made its appearance. It attacked in swarms the fields of lucerne, 
clover, horse beans, maize, pumpkins, potatoes and peas. In one 0 f these 3 ila.ee,s 
Fiatfalva (county of Udvarhely) it destroyed completely whole Helds of 
lucerne and clover. In other places it invaded both kitchen gardens and 
fields. By examining much material (larvae and adults' iuken from the in¬ 
fected districts the Station was able to prove the insect in question to be 
the same which appeared iu Hungary during 1901; Pldydaenodes slidica - 
Us If (= Loxostegc sticticalis L. or Eurycrcon slidicalis L.). Since then it 
was not again seen except in 1905 in one place only, Ujszdsz (county of 
Pest). 

PH. sticticalis can in a few days and sometimes even hours ravage 
, kitchen gardens and fields, especially at the beginning of the growing season* 
*; 1 < Thi$ extremely active insect comes from Russia where it has at differ- 
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ent times caused considerable havoc ever since 1769. It is also known in 
the United States where it was probably introduced from Russia. In Ame¬ 
rica and also more recently in Russia, the parasite has shown a marked pre¬ 
ference for sugar beets although it devours also other plants. 

With the exception of this parasite’s appearance in one single locality 
in 11)05, the insect was fourteen years before again recurring in great swarms 
in Hungary. The writer has not been able to ascertain whether in the 
course of these fourteen years the insect has lived on weeds without attract¬ 
ing the notice of farmers or whether the present invasion was a tardy gen¬ 
eration of the parasite which infested Russia during 1909,1912 and 1913. 

The writer describes the life history of the insect and gives the measures 
of control adopted in Russia and in America. In Hungary only one gen¬ 
eration of Phi. sticticalis, namely the July one, has hitherto caused unforeseen 
damage. The following generation disappeared leaving no trace. No 
serious attention was therefore given to prevent a further spread of the insect. 
Nevertheless the writer advises the following means of control: to surround 
the infested fields with a ditch and to destroy the larvae all along it; to 
spray the yet unattacked portions of the infested plants with a 3 to 5 per 
cent, solution of barium chloride and to plough the soil deeply in the infected 
places, always and everywhere destroying all weeds. 

135 - The “White Cochineal of the Vine” (Pseudococcus vitis) in the Provinces 
of Mendoza and La Rioja (Argentina). — Sanzin, renato in La Enologia Argentina, 
Year I, No. 6, pp. 164-165, Rig. 89. Mendoza, 1915. 

The existence of Psendococcus vitis (syn. Dactylopius vitisj has been no¬ 
ticed for some time past at Mendoza, and informations received from Rioja 
state tha.t the scale insect locally known as “ mosquillablanca,de la vid ** is 
menacing the recently started cultivation of the vine in that province. 

The writer describes the insect and draws attention to the fact that while 
in Burope it has two generations in the course of the year, in the above men¬ 
tioned regions, owing to the warm c limate, it may have even more than three. 
The individuals of the last generations hibernate under the barkof the stocks, 
hence the necessity of removing the bark from the vines in autumn so 
as to destroy the largest possible number of individuals. The plants are 
then, treated with sulphur-lime wash or petroleum emulsion. 

136 - Bombyx pin! Injurious to Pine Trees in Austria. — Settner, hi CentmiUatt 
fur das gesamte Forsiwesen, Year 41, Nos, 5-6, pp. 161-173. Vienna, 1015. 

The extensive damage caused in 1913 by Bombyx pint to a forest in the 
environs of Vienna, have afforded the writer an opportunity of illustrating 
the life history of this insect. The forest grows on indifferent soil and con¬ 
sists principally of the black pine, which is felled every 80 years and replaced 
by new plantations. The age of the trees varies a good deal; the needles 
are generally removed so that the humus layer is very thin. Besides black 
pine, the forest contains oaks, hornbeams and elms, it is surrounded by large 
fields under hoed crops. All these circumstances explain the existence * of 
the numerous species of insects in the forest. 

In November iqvz, during his first visit, the writer found a great num- 
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ber of old cocoons in the bark of the pines and in the hedges, whence he 
concluded that the forest had already been invaded by the insect, hater lie 
was able to collect from 300 to 400 small winter caterpillars per felled tree. 
This proves that the caterpillars, or at least some of them, remain on Hu* 
trees even during the winter. 

Black pine, because of the fissures in its bark, appears to be more favour¬ 
able than white pine to the wintering of the caterpillars in the crown. 

To prevent the caterpillars of Bombyx from climbing tip to the crown, 
a band of cloth, previously steeped in glue, was placed round the trunk of 
the trees. The total expense amounted to 13s 6 d per acre. On the 6th of the 
following March the writer already observed some caterpillars beginning to 
ascend and on the 22d the ascension had become general, hater he found 
under the band as many as (>oo caterpillars. The biggest trees were gener¬ 
ally the most infested, but the caterpillars were unable to pass the band and 
reach the crown of the pine trees. 

Besides the Bombyx caterpillars, the writer found uuder the glue bands ■ 
different species of arthropoda such as : arachnidae belonging to the fami¬ 
lies of SaUicidac and Thomas idae ; Trobidiim fuliginosum Koch ; an ielmeti 
monid and Coccinella quadrifiunctaia Pont., Anatis occllata h., Iialyzia 
vigintiguttala h. ; Diacanthus aemus h., Helofis quisquilius Sturm,; Togo no- 
chacrns fasciculahis Deg.; Sey thro pus mustella ; Brachydercs incamts h.; 
Pissodes validir oslris Gyll. 

Further examination of the trees showed that the caterpillars were 
quite unable to pass the glue bands for the crowns were not at all damaged. 
Glue is an excellent means of protection, but it must not be allowed to dry 
during the summer. The transformation into chrysalides was more inten¬ 
sified on the borders of the forest and in the zones where young and old trees 
grew together.. 

Examination of the collected caterpillars has shown that 90 % were 
attacked by parasites. This encouraged the writer to leave the contest to 
nature, and in 1914 he took no preventive measures, 'fhe experiment was 
valid for in that year the forest was attacked only by a small number of 
Bombyx and in the summer of 1915 the writer found them in still smaller 
numbers, bast August neither eggs nor caterpillars nor adult insects were 
found in the forest. 

The study of the parasites attacking Bombyx jpini gave the following 
results : 

1. Parasites oe tiiic winter caterviuar. - Fewer parasites than on 
the summer caterpillar or chrysalis; the following species were found ; 
a) the larvae of a braeonid, probably Rhogas cscnbeckii Hartig, described by 
RatzEBURO ; it develops in the body of the caterpillar producing hardening 
of the skin on which appear excrescences; in May and J une the parasite leaves 
the caterpillar which then dies ; b) Exochilmt gigantcum Gray.; it penetra¬ 
tes and develops principally in the young caterpillar and afterwards in the 
where it remains till the end of July; it leaves the adult insect 
^ August; this parasite is less efficacious than the first one; 

^, sub-family of the Qphioninac not yet idea- 
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tifiecl; the host is deformed and soon dies; d) ApanteUs fuhipes Reinh, has 
little effect. 

Ivarvae of tachinidae were not found on winter caterpillars. Several 
hundreds of winter caterpillars artificially bred by the writer have given : 
11 specimens of Zygobothria bimaculata Htg. hatched in May, and a single 
specimen of Pales pavida Mgn. = P. ciliapeda Roh. 

2. Parasites of fuel grown caterpieears and chrysaeides. —From 
the 1598 chrysalides and full grown caterpillars collected by the writer at 
the end of June and beginning of July, 371 moths were hatched, that is 
18 % ; 1,5 % of the caterpillars and chrysalides had died ; 3 % of all the 
chrysalides and caterpillars contained an ichneumonid and 76,6 %, larvae 
of tachinidae and sarcophagidae. The tachinidae were almost exclusively 
represented by Blephanopada scutellata R. D. and the sarcophagidae by 
Sarcophaga affinis ZalL, S. atropos Mgn. and S. carniaria albiceps. The 
greatest enemy of Bombyx was Bl. scutellata which destroys above all the 
larvae and chrysalides which reach full development towards the middle 
of July. 

The sarcophagidae have not been studied in detail by the writer. 

The ichneumonidae were mostly represented by Exochilum giganteum 
Grav.; Theroma atalantae Krieg, Pimpla instigator and Monodontomerus den- 
lip es Roh. 

The principe! parasite of the Bombyx egg was Teleas laeviusculus which 
appears to have been very useful. 

The writer has not identified other enemies of Bombyx pini. 

Conclusions : i) the few caterpillars which remain during the winter 
in the crown of the pine trees do not diminish the practical value of employing 
glue bands; 2) in order to localize the most infested places it is needful to 
collect, during the winter, the larvae from a certain number of trees in each 
zone and then compare the quantities collected ; 3) the opinion accord¬ 
ing to which ichneumonidae are the natural and most efficient enemies 
of the Bombyx should not be generalised ; in the forest under consider¬ 
ation the enemies were Blep/iariopoda scutellata and the sarcophagidae; 
the egg of the insect is chiefly attacked by Teleas laeviusculus ; 4) the pine- 
needle bed should not be removed as it affords a good medium for the na¬ 
tural enemies of Bombyx and especially of the winter caterpillar; 5) the 
most important parasites of the insect are those which attack the summer 
caterpillar and the chrysalides. 


ALFREDO Ruggere gerente responsabile 




FIRST PART. 

ORIGINAL ARTICLES 


Meteorology in Relation to Agriculture in Canada 

by 

R. W, Stupart, 

Director 

and 

R. W. Minns, 

Agricultural Assistant, Central Meteorological Station , Toronto. 

A systematic climatological survey of the Dominion has been the pri¬ 
mary work of the Meteorological Service, and records of the weather cover¬ 
ing periods ranging from a few years to 45 years are now existent in all the 
Provinces. Prom these records mean values of the various factors of the 
weather such as temperature, rain and sunshine, have been deduced, and are 
available to agriculturists and others who may desire them. 

A meteorological equipment has been placed at each of the Experi¬ 
mental Farms and the data which are being obtained by observers are 
certainly of use to the farm in its usual activities, as well as to the student 
of agricultural meteorology. 

From the earliest days of the Service, much thought and attention has 
been devoted to weather forecasts, which are disseminated in all the provin¬ 
ces of the Dominion. Contracts have been made with the various telegraph 
and telephone companies for the transmission of the forecasts to nearly 
every point reached by wire, and it only remains to arrange that the bulletins 
now received at the telegraph office be disseminated more generally among 
the farming community and others living away from populous centres. 
Some progress has been made in this direction inasmuch as, at a large 
number of towns in Ontario, a copy of the daily forecast issued at 
10 a. m. is delivered at the telephone exchange, and subscribers on rural 
lines have been informed that they can obtain the weather forecast by 
calling the central office; also in the Maritime Provinces, where the 
dissemination of the forecasts is as a general rule arranged by telephone, 
subscribers can easily obtain the forecasts. 
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It is probable, however, that it is through the press that the largest 
number of farmers obtain the forecasts; and this number is constantly 
augmented as the rural mail routes become more general. 

The forecasts are issued twice daily — at 10 a. m. and to p. in. and 
are based on weather maps prepared from observations all over the con¬ 
tinent two hours earlier. It is the 10 a. m. forecast which is disseminated 
most generally in the Dominion, but the 10 p, m. forecast is of high im¬ 
portance as it is this which appears in the morning newspapers in every 
province. 

Many years ago arrangements were made with the railway companies 
whereby weather signals were carried on the baggage vans of trains. The 
experiment was not, however, wholly satisfactory, as there was difficulty 
in making the station agent see to it that the signal was changed from day 
to day in accordance with the forecasts, and trains would at times carry a 
fine weather signal when it should have been bad. Another consideration 
in connexion with train signals and the use of flags, is the difficulty of con¬ 
veying an idea of the coming weather by means of one signal, ft is seldom 
in Canada that days are wholly rainy, and in summer especially there are 
very many days which are for the most part fine, but in which thunderstorms 
occur in some localities. The idea of such conditions may be conveyed with 
fair accuracy in several words, but with only one word it becomes a matter 
of uncertainty whether “ fine or “ showers ” will best suit the situation. 

We believe that there is no section of the farming community which 
can be more profitably assisted by weather forecasts than the fruit grower's, 
inasmuch as it is possible, in a large majority of instances, to predict frost 
with accuracy, or at least to inform the fruit grower that he should be on 
the qui Dive , where the temperature is tending towards the freezing point. 

It is certain that under existing arrangements any farmer in the more* 
thickly populated portions of the country may by noon obtain the wcalhoiV, 
forecasts for the coming night and following day, and a strong endeavour 
will be made early in the next year to moke it still more simple to obtain the 
weather bulletins. 

It is thoroughly recognized in the Meteorological Office that Hie aim 
of the meterologist must be to forecast for a longer period than is at present 
possible, and indeed to outline the general character of coming seasons. 
With a vast accumulation of data and a period of experience covering 
several decades, the forecast officers of Canada, having made the at tempt, 
must confess that generally speaking forecasts covering 48 hours are not 
sufficiently accurate to warrant publicity. In nearly every season there 
are some periods when the movement of areas of high and low pressure are 
most erratic, and in some seasons the erratic movements are quite prevalent 
for long periods; it has been specially noticeable that severe storms and 
large temperature changes have seldom been foreseen many days in ad- 
vance. 

The writer is, however, confident that when variation in solar radiation 
is more fully understood and accurately measured, it will be found that 
careful correlation of this with the changes in the atmospheric distribution 
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over the globe, and the wind changes consequent therefrom, will provide 
a general basis for determining seasonal variations in climate. 

The channels through which the agriculturist may obtain a knowledge 
of the climate of his district are the Annual Climatological Report of the 
Service, the Monthly Weather Review, and the Monthly Weather Map. 
The first of these gives summaries of the monthly and annual mean values 
of every meteorological station and tables of the monthly values of rain and 
snow. The Monthly Review gives mean values for the month, and a general 
summary of the weather conditions that have obtained. The Map, which 
is published three days after the close of the month, shows the mean tempe¬ 
rature in each of che provinces of the month just closed, the departures from 
average mean temperature, and the total precipitation, also in winter the 
depth of snow lying on the ground on the last day of the month. In the 
text is given a general outline of the weather conditions and also a brief 
summary of crop reports obtained by telegraph through various agencies in 
the different provinces. 

The agricultural section of the Meteorological Service, established in 
1914, has, during the season of 1915, co-operated with the Dominion Experi¬ 
mental Farms System, in a field experiment on spring wheat in relation to 
the weather, or meteorological environment. A plot of Marquis variety 
was grown at each of fourteen stations, distributed throughout Canada from 
the east to the west coasts. At every station regular daily records were, and 
indeed have been for a varying number of years, taken of precipitation, 
maximum and minimum temperatures, and bright sunshine. 

Observers recorded crop notes on a printed form, adapted from a model 
translated from Russian. The questions called for a good deal of informa¬ 
tion, including : 1) general field conditions, and the farming methods em¬ 
ployed ; 2) dates of the important stages in the life of the wheat, from sow¬ 
ing to reaping, and the general condition of the plants at the time of the 
stages; 3) average height of plants on the plot every seven days; 4) the damag¬ 
ing effect of adverse weather phenomena on plants and soil at any time 
throughout the season, and losses due to meteorological and to other fac¬ 
tors ; and 5) final yield and quality. After threshing time, the complete 
forms arc returned to the Central Office of the Meteorological Service, where 
the weather and crop data are correlated. 

Rut before an attempt at such correlation was made, every experi¬ 
mental station engaged in the co-operative work was visited and a know¬ 
ledge of conditions, climatic and agricultural, obtained at first hand. 

During the coming winter of 1915-16 all possible data will be recorded 
by a graphical method, and by tables, and correlations of wheat and weather 
studied, and cautious conclusions will be drawn. 

The work is founded on the valuable precedent set .by Russia in agri¬ 
cultural meteorology, and it is hoped to learn all that is possible about the 
. details of this Russian work from translations of publications in Russia 
during the past fifteen years. It is hoped, too, that equipment and methods 
may be perfected, so that a serious field attack may be made on the great 
problems presented in agricultural meteorology. 
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Fishing and Fish Culture in Hungary 

by 

JEAN DE IyANDGRAP 

Chief of the Section of Pisciculture in the Ministry of Agriculture, Ministerial ('oitndlfar, etc. 

Species. — Hungary lias a very rich and varied fauna of fresh water 
fishes; rich owing to the very favourable nature and temperature of the run¬ 
ning and standing waters of the country; varied because the water courses 
being distributed between two seas include the most valuable species* 
Ichthyologists recognise 67 fresh-water species classified as follows: 


1. Trlkostei. 

** x. Perea ftuvialis X,. 

* 2. Luciopcrca sandy a Cuv. 

* 3. Luciopcrca volgcnsis Pall. 

4. As pro vulgaris Cuv. 

** 5. Aspro zingcl Cuv. 

6. Accrina ccrnua ly* 

7. Accrina schraitser Cuv. 

5. Eupomotis aureus Walb Jordan. 
9. Cottus gobio ly. 

10. Coitus pcecilopus Hccli. 

XI, Gobius marmoratus Pall. 

12. Lota vulgaris Cuv. 

* 13. Cyprinus carpio ly. 

** 14. Carassius vulgaris Nils. 

15. Carassius gibelio Nils. 

** 16. Tinea vulgaris Cuv. 

* 17. Barbus fluviatilis Agass. 

18. Barbus peUnyi Heck. 

19. Gobio fluviatilis Cuv. 

20. Gobio umnoscopus Agass. 

21. Rhodeus aniarus Agass. 

** 22. Abramis hrama ly, 

23. Abramis vimba ly. 

24. Abramis melanops Heck, 

** 25. Abramis ballerus I y . 

26. Abramis sapa Pall. 

27. Abramis Unckarti Heck. 

28. Blicca argyroleuca Heck, 

** 29. Pelecus cultratus ly. 

30, Alburnus lucidus Heck. 

31, Alburnus bipunctatus Heck. 

32, Alburnus mento Agass. 

** 33. Aspius rapax Agass. 

34. Lmcaspius abruptus Heck. 


36. Scurdinius erythmphthahnm Hmmp. 

37. Lcuchcus nitilus ly. 

38. Leuciscus virgo Heck. 

** 39* Squalius dobula ly. 

40. Telcstes agassizii Hcek, 
x. Phoxinus laevis Agass. 

** 42. Chondrostoma ms us ly. 

** 43. Cobit is fossilis Jy. 

4 4. Cobitis barbatuta ly. 

45. Cobitis taenia ly. 

46. Cobitis chmgaUi Heck. 

** 47. Bsox Incuts ly. 

48. Umbra canina Marsigli. 

**49. Silurus glanis ly. 

50. Amiurus nebolosus Gftntfc. 

* 51. Thymallus vexillifcr Agass. 

* 52, Salmo Jmcho L. 

* 53. Sahno salay ly. 

* 54. 'Prutta fario ly. 

55. Salmo irideas W, Gibb, 

56. Salmo salvdinus ly, 

57. Alrrn pontica Hiehw. vat. Dana hit. 
58 Alosa nordmanni Ant, 

59. Anguilla fluvial ills Pl<*m, 

II, GanuXi mt. 

* 60. Acipcnsry glaher Heck. 

* 61. A cipensvr ruthenus Jy. 

* 62, A cipenser Stellatus Pali. 

* 63. A ci penser sdiypfm (add. 

* 64. A ci penser guldensltidHi Bmndl. 

65. Ad penser huso J‘ y . 

lir. Cyer.oSTom, 

06 . Petmmymi fluviatilis Jy, 


** 35 * 2 dm melanoius Hock. 67. Pctmnyzon planed Bloch. 

* Species distinguished for the quality of their flesh. 

** Species Occurring in shoals or important as popular food, 
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The species numbered 8, 50, 55, 56 have only been introduced recently 
by means of artificial breeding. Some fish-breeders are experimenting 
with other 'species of fish so that the above list will probably be extended. 
With regard to the multiplication of these species in the different water¬ 
courses, research shows that the more extensive the area of water the more 
varied is the fauna. Thus, the Danube comes first with 40 species, follow¬ 
ed by the Tisza with 34, the Zagyva with 32, the Raba and the Kdros with 
29 species each. The smaller rivers count 14 to 19 species. Of the lakes, 
Balaton carries 28 species and Velencze only 11, 

It should be pointed out that only about a third of the species mention¬ 
ed in this list are used as food, whilst the rest are only of biological interest." 

From the market point of view the most important groups and species 
are: Acipenseridae ; Salmonidae ; Lucioperca sandra; Silurus glams ; Esox 
Indus ; and especially Cyprinus cavpio ; the species of allied genera, such as 
Tinea vulgaris, Carassius vulgaris and finally white fish of less value, but im¬ 
portant from a quantitative point of view, are Abramis brama, Acardinius 
erythrophthalmns, Lenciscus mtilus and Pelecus eultratus. 

Historical . — Fish-culture in Hungary may be divided into three dis¬ 
tinct periods: 1) abundance ; 2) decadence ; 3) renascence. 

As a source of food and as an occupation fishing has always taken a domi¬ 
nant part in the national life of Hungary. This is attributable to the ex¬ 
tent and number of water courses as well as to the favourable natural con¬ 
ditions. The chief river is the Danube which waters a basin about 621 
miles long. Along its course it receives the waters of the Tisza, its chief 
tributary, and of 27 rivers which together total a length of about 5 216 miles 
and which in their turn are fed by about 600 smaller rivers and streams. In 
addition to these rivers, the country abounds in lakes, of which the chief 
are: Bake Balaton (266.5 sq. miles), Take Ferto (129 sq. miles), Take Ve¬ 
lencze (86.5 sq, miles) etc. With regard to the mountain lakes there are 115 
in the Carpathians alone. Hungary also abounds in fish ponds fed by the 
overflow from the larger rivers into the plains. An idea of their extent is 
indicated by the 1135.57 S( F miles of valuable arable land recovered by 
the erection of dykes and suitable drainage. These shallow flood-waters 
by reason of their warm temperature are very favourable to the reproduction 
of fish, so that in mid-summer when the waters begin to recede to their 
normal beds they contain large numbers, and according to authentic 
accounts the stocks of fish in the rivers are sometimes increased by flooding 
to such an extent in favourable years that the Tisza is proverbially stated 
to contain " more fish than water ", 

This abundance of fish in the water courses of the plains has given rise 
to a flourishing fishing industry. Historical documents show that whole 
generations of families have lived entirely by fishing. The town of Szeged, 
for instance, was founded by fishermen and in the 15th century there were no 
less than 4 000 in that place; at Komarom the number of master fishermen 
alone reaches hundreds. 

During the last century there still remained in the river districts flour 
ishing corporations of fishermen, which constituted the richest elements 
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of the urban population. Even today the names of fishes and fishing tackle 
occur in thousands of forms and variations in the mimes of localities and 
families. All these examples, which are capable of multi plication and winch 
testify to the former flourishing condition of the industry, indicate also the 
enormous national consumption of fish, 

In Hungary, as elsewhere, Ihe extraordinary abundance of fish lasted 
only so long as the water courses remained in their primitive state, With 
the development of agriculture the conditions of life for fishes became mure 
and mote precarious, thus lending to the decadence of the industry, which 
coincided with the boom in agriculture. The farmers interested took the 
first steps in the construction of dykes against the floods and in the drainage 
of the flooded lauds. On the other hand, in the interests of navigation, the 
State organised canalisation works and the regulation of the river basins. 
Apart from the enormous reduction of tlie fish lands (those in the valley of 
the Tisza were reduced toV^th of their former area) the two factors affecting 
the conditions of life of the fish are: x) the prevention of the inundation 
which has deprived the fishes of their spawning places ; 2) the control of 
the river basins means that the flood waters, penned between the dykes, 
subside at a great rate and are the cause of a lowering of temperature 
unfavourable to reproduction. Amongst other causes completing the des¬ 
tructive effects of the above factors are: the erection of numerous factories 
along the river banks, river traffic, and poachers who in the absence of 
protective legislation have almost exterminated the fish. This has resulted 
in exorbitant prices for fish preventing its use iu the towns, and also in a 
rapid diminution of the number of fishermen. Although these disastrous 
effects were resented throughout the country and the necessity of an urgent 
remedy was realised it was not until 1888 that the Government was able 
to check these depredations by the passing of the fishing law XIX of 1888 
which came into force on Ma)^, 1,1889. Since then the Hungarian fisheries 
have experienced a renascence. Both State and private enterprise has 
followed a definite plan which has resulted in the development of the 
resources of the rivers to such an extent that already in some regions they 
are sufficient for the needs of the public. 

Legislation. — According to the, terms of law XIX, 1888, Ihe right to 
fish is inseparable with ownership and belongs to the owner of the particu¬ 
lar river bank. The law also establishes a distinction between “ closed ” 
and " open ” waters, the restrictions being only applied to the latter' since in 
dosed waters fishing may be practised unreservedly by those having 
the right. Considered as closed waters are artificial ponds and waters sur¬ 
rounded by property belonging to one proprietor or divided amongst several 
and not communicating with other fishing waters, so as to allow fish to pass 
from one to another. All other waters are considered as open waters, Tire 
authorities reserve the right to decide whether a water is open or closed. 

The restrictions concerning fishing practice are identical with those 
established by legislation in other countries. Thus the method of fishing 
and the apparatus used are controlled, Bor the protection of fish of eco¬ 
nomic value (indicated above by asterisks) the law iu question forbids 
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the taking of these species at a certain period and below a certain size. 
It also' forbids the sale of fish not having the legal dimensions. 

This law, however, contains a provision regarding scientific fish breeding 
and thus anticipated the Bavarian fishing law by 20 years. This original and 
fundamental provision has compelled licensed fishermen to form an associaf 
tionfor their common interest. The law also provided that in open waters 
individual fishing rights can only be exercised if the situation and area of the 
water is such as to allow-fisliing in a rational manner without detriment to 
the interests of neighbouring land owners. In the absence of these condi¬ 
tions fishing rights cannot exist within the limits of the present law except 
for members of an association. The classification of waters for individual 
or association purposes is made by the Ministry of Agriculture. In case 
where individuales having fishing rights are unwilling to form an asso¬ 
ciation or where the association formed is not performing its duty the 
fishing right can be leased out by the authority for a period of six years, so 
that it may be possible to ensure the fishing being carried out in a manner 
best suited to the public interest. 

Undoubtedly this provision of the law has imposed very strong res¬ 
trictions on the use of private property, but in return it should be recognis¬ 
ed that it provides, from an economic point of view, a very valuable means 
of practical control; for, with the large number of owners of fishing rights, 
a rational and intensive system of fish culture can only be realised by means 
of a compulsory association applying to all such. As in the case of 
autonomous organisation, the associations can establish by vote, snbject 
to the rules imposed by the statutes, the control, method and means of fish 
culture. These associations are called upon to produce a scheme which 
must be submitted for approval to the Ministry of Agriculture. On being 
approved this scheme must be adhered to under penalty of legal action and 
it constitutes a basis on which the proprietors, as the most interested party, 
may arrange a scheme of intensive cultivation, while in return, the State has 
the assurance that its financial dealings will not remain unprofitable. Finally, 
the compulsory approval of the breeding scheme enables the industry to be 
worked in a uniform manner on any sized area of water and in a manner 
most suitable to each species of fish according to the natural conditions 
of the water. 

At first, the idea of an association was opposed by those interested, 
who saw in it a danger to their private rights. Later, however, when tan¬ 
gible results showed the value of fish-culture generally, the founding of as¬ 
sociations began, to gain ground. The increasing scope of these associations 
is shown by the fact that whilst at first they were concerned only with the 
control of the methods of fishing and questions concerning the protection of 
hitherto unprotected fish, they gradually included the arrangement of leases 
especially the suitable breaking up of leased lauds, the adoption of a long 
term of letting, and the realisation of a uniform method of culture, so that 
at the present time a rational system of breeding generally prevails. The 
direct result of this activity was the considerable increase in rents or the in¬ 
crease of the value of fishing rights which has helped to shake the indiffer- 
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ence of the public towards the national fish-culture, In this manner there 
have been established 93 fishing associations representing an area of 
65876 sq. miles of land carrying the most valuable fishing in the Hun¬ 
garian plain. At present the organisation work is being carried on in the 
salmon districts of the mountain regioas. With regard to the animal yield 
of public waters administered by the associations, no authentic figures are 
available. However the valuation calculated on the rents gives an approx¬ 
imate yield of 11 000 000 lbs. valued at over £100 000. These works of 
public value are supported by the State and the experts employed collect 
the data necessary fororganisation purposes, material for reproduction being 
supplied free, or financial aid being given to associations engaged in breed¬ 
ing. Where the suppression of poaching requires game keepers, the vState 
contributes a certain fixed proportion to the expense of their maintenance. 

Artificial Rearing. — The provisions of the previous law only apply to 
open waters and thus the main lines along which the natural fisheries are 
conducted have already been traced. On similar lines artificial rearing 
has also begun to gain ground. Its utility being more direct and more 
certain it soon attracted attention and progressed more rapidly than the 
natural fisheries. As early as 1870 establishments were already in existence 
for trout breeding by means of artificial fertilisation. Although these places 
still remain and have increased in number they have not acquired any real 
importance. The largest of these establishments maintains itself today 
by its egg production rather than by its fish. In contrast with this, the 
practice of artificial incubation has increased in the management of public 
waters. At the present time there are 180 establishments for the artificial 
incubation of salmon spawn for the stocking of natural waters. These 
hatcheries, most of which are situated near streams, are of about 12 to 
15 sq. metres in area and consist of small wooden houses provided with 
incubators of the Californian and other types. The fry are placed in the 
public waters in spring or even in autumn if the incubators are situated near 
to the breeding ponds. The staffs of the domainial forests (1) in particular 
give a great deal of care to fish breeding and are able to show well stock¬ 
ed trout rivers. In emulation of the example of thggp forest rangers, pri¬ 
vate breeders have also taken up artificial breeding with the effective sup¬ 
port of the State which grants them the free use of the incubating apparatus 
and, for 3 or 4 consecutive years, of salmon eggs also, 

The fish breeding ponds are already much more important and have 
developed as an independent branch of production, the value of which 
has been realised by the agriculturists and added to their wealth, The 
breeding ponds provide a means of obtaining profits from barren hinds 
and also a means of improving them. Up to the present this method of 
working has been adopted on wet pastures near water courses, but recently 
ponds have been established on the alkaline lands of Alfold to improve 
their fertility. The results so far obtained have been so promising that an 
area of 2 718 acres is being converted into a breeding pond. 


mu 


(x) See also B. Pcbr, 1913, No. 165. 
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The ponds are primarily destined for breeding of carp in connection 
with tench and sandra breeding and sometimes also with the common silurus 
(S. glanis L*) and the dwarf silurus (dmiurus nebulosm Glinth.) and Micro ft- 
terns salmonides . The last three only play an accessory part and consti¬ 
tute the smallest part of the mass of the essential species. Generally, fishing 
takes place after 3 years but of late years fishing after 2 years has be¬ 
come more common. Favourable conditions of soil and climate as well as 
moderate feeding enable fish of 2.2 to 3.3 lbs. to be obtained in 2 years, thus 
enabling the increasing demands to be met. The majority of the ponds are 
also used for the artificial rearing of fish. Maize and barley are the chief 
food but rye, beans, lupins and even meat meal and fish meal are also used, 
Very satisfactory results have been obtained and this method of feeding 
is rapidly spreading. 

Pisciculture in Hungary is an important factor in the increase of na¬ 
tional wealth. This is shown by the fact that at the end of 1913 the intern 
sive working of the fish ponds was practised in 210 localities on an area of 
29 025 acres of which about one half consists of artificial ponds with a dis¬ 
charge system and the other half of natural, ponds which can only be parti¬ 
ally dried up. The annual value of the products of these ponds exceeds 
£148 000 sterling. The Government encourage the formation of ponds and 
employs experts to make the plans and estimates, etc., and later to control the 
construction and working. It also favours the restocking of natural ponds 
by placing the necessary eggs and fry at the disposition of the communes 
and small holders, and supplies all information free. By this means the 
initial difficulties were overcome and success assured, so much so that big 
commercial concerns have taken up the industry. Thus, for the devel¬ 
opment of the vast area of water known as Lake Balaton, the Lake Balaton 
Fishing Company Ltd. was formed at Siofok in 1890 and for fish rearing on 
a large scale the Pish Rearers Society Ltd, was formed at Budapest, 

State Institutions. — The Royal Hungarian Fishing Inspectorate esta¬ 
blished in 1883 at the Ministry of Agriculture is a bureau which has been ac¬ 
ting in a technical capacity since the foundation of the fishing societies and 
sees that the working of the societies conforms to the law, orders, statutes 
and plans of working etc, It is also charged with supplying gratuitously to 
individuals and societies who make application to the Minister of Agri¬ 
culture, technical advice, local investigations, plans, the direction and 
supervision of works and the management of forests. The staff is composed 
* of trained experts assisted by master fishermen. These subalterns take a 
general course of study at the Royal School of Water Masters, and complete 
their instruction by a practical course under the Inspectorate. They are 
especially appointed to the control of works under execution and the 
working of fish ponds. 

The Royal Station of Pisciculture and Water Purification of Budapest 
is occupied with the theory and practice of fish and crayfish breeding. Ac¬ 
cording to the rules of its organisation its work is as follows ; 

x) to determine the conditions of life of the fish and crayfish and the 
vegetable and animal organisms upon which they feed; 



186 


im TfANDOKAP 


2) the study of the rational feeding of fish and crayfish by means of 
systematic experiments; 

3) the valuation and improvement of fish ponds ; 

4) researches on the poisonous effects of organic and inorganic mat¬ 
ter on aquatic animals ; 

5) the determination of the cause and degree of mortality due to the 
pollution of public waters; 

6) the study of the methods and processes for the purification (x) of 
foul waters from sewers and industrial works, the careful observation of 
the results obtained and to give advice and information to authorities and 
individuals on questions relating thereto; 

7) the control of industrial firms so that they conform to the law with 
regard to the purification of their polluted waters; 

8) the study of the diseases of fish and crayfish caused by physical 
or chemical agents, when appearing in an acute form. 

The Station gives free information so far as its technical advice can 
be given without special examination. Its services are gratuitous in 
cases of public interest whilst in other cases a fixed charge is made, the 
proceeds of which go to the Treasury. The staff consists of chemists and bio¬ 
logists. 

The #f Station of Fiscicultural Pathology ” which is a branch of the 
Royal Veterinary School works conjointly with the Institute of Patholo¬ 
gical Anatomy, Its object is the study of fish hygiene, the spread of dis¬ 
eases, preventive measures and everything which may act injuriously on 
the multiplication and development of fishes and crayfish. Diseased fish 
are examined gratuitously by the station. 

Besides these institutions, the disinterested work of which constitutes 
a praiseworthy encouragement by the State, there is also the free distri¬ 
bution of eggs and fry by the State, the numbers of which distributed 
during the 10 years 1903 to 1913 are as follows: (in thousands). 


Year. 

Ktfgs of 

Tndta fario h. 

Hsks of 
Salma 

irideus Gibb. 

HrHS of 

Luctopemr 
sandra Ttir. 

1'ry of 
Cyfirinu$ 
car pi a t* 

larvae of 
A slants 
flavin hits. 

I 9<>3 . 

I 750 

I 300 

45 380 

— 

-- 

. 

x 870 

1340 

56 000 

— 

JO 

I 9<>5 . 

2 200 

x 340 

56 000 

— 

30 

X906. 

2 200 

X 500 

56 000 

3 .V> 

5 o 

1907 . 

2 4OO 

I 660 

(>2 OOO 

80 

50 

1908. 

2 500 

I 780 

64 000 

90 

33 

1909 . . 

2 SOO 

I 780 

62 < 00 

43.2 

62 

1910 ♦ . . . * ... 

2 700 

I 75 ° 

64 000 

700 | 

70 

1911 . 

2 900 

2 000 

60 000 

3 °o ! 

47 

1912 . 

3 900 

2 000 

70 000 

70 j 

40 

1913. 

3 4 °0 

2 000 

70 000 

75 

42* 


(Ed.). 


(1) See also B t Feb. 1915, No. 9x1. 
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It should be noted that this reproductive material was exclusively of 
local origin. 

In order to meet practical needs the Ministry of Agriculture publishes 
bimonthly a purely technical journal known as “ Halaszat ” or “ Fishing” 
which is issued gratuitously or at a very low price. In addition to that of 
diffusing technical knowledge this journal is published to rouse public 
interest and to direct the activities of those interested. 

There are also bursaries of 300 crowns (about 12 guineas) given by 
the State to fishermen who undertake practical studies with a view to 
attaining proficiency in pisciculture. 

In completion of what has been cited above a summary of the State 
expenses for pisciculture is given for several years: 

Years 

T8S9 . 

1904 . . 

1909 . 

191 ^ 1-1915 

Mention should be made, as a private concern, of the “ National Society 
of Pisciculture ” at Budapest which deals successfully with all questions re¬ 
lating to fishing and the organisation of exhibitions. 

Commerce. — It has only been possible to speak of a fish trade since 
a reliable supply has been made available by the radical transformation of 
the industry. So long as the requirements of consumers were only satis¬ 
fied by the products from natural waters the commercial movement was 
restricted to a very limited number of markets in towns by the rivers. The 
greatest fish market in Hungary is Budapest whither some 40000 tons of 
fresh water fish are sent annually. 

The markets have no facilities for the storing gj the produce, a fact 
which tends to a continual fluctuation in pric^^witii the object of im¬ 
proving the conditions of sale of the artificially reared fish, the State 
arranges for the establishment of reserwirs at certain towns supplied with 
running water and capable of storing large quantities of fish. Already, in 
certain towns, neighbouring fish breeders are so organised as to be able to 
satisfy the requirements of the markets. Nevertheless the price still re¬ 
mains too high for the fish to attain its former popularity as a food. Al¬ 
though the country does not produce sufficient for national requirements, 
a considerable amount is exported to Austria and Germany thus helping 
to maintain the high prices at home. In the writer's opinion these condi¬ 
tions justify the active intervention of the State more especially as nothing 
is lacking for the creation of an important industry. 


£ 

3 246 
5 164 

8225 

10 328 
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137 - Biological Studies on the House Fly (1). — Rouband, i?„ 1m t 'omptes-Rmtus hriuh- 
madaires dcs Seances dc la Socitte de Biologic, Vol. I/XXVIII, No, i>S, pp. 616, Pads 
December 3, 1915, 

The writer continues his studies 011 the housefly with the object of de¬ 
termining the constituents of horse dung favourable to the deposition of 
the eggs. He has shown that in the unmixed dung and urine soaked litter 
of cattle, goats, pigs rabbits and guinea pigs the eggs of the house fly do 
not appear to be deposited. 

These excreta however may become suitable material for the develop¬ 
ment of flies after the addition of snch a secondary fcrmenling substance as 
wheat bran. Thus feeding wheat bran to animals renders their dung liable 
to infestation with the larvae. Also mixing cow clung with Horse dung 
as is frequently done in the country districts promotes the development: of 
the larvae. The writer has already suggested a simple method of (lest roving 
the larvae of fresh horse dung by burying it in the centre of a mass of old 
fermented dung. This method may be still further simplified if the horse 
dung is removed from the stalls every day. In this case it only contains the 
eggs of the fly and these are easily killed at 46° C. by the heat of fermenta¬ 
tion. It is .sufficient to place this fresh manure in a hollow in the top of the 
old dung heap easily made by means of a rake. With this simple procedure 
the heat of fermentation rapidly extend to the fresh dung, thus sterilizing 
the eggs. Before each addition of fresh dung to the heap the surface of the 




(1} See B, Nov, 1915, No. n(>. 
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fermenting dung is raked together and placed in contact with the hotter 
interior along with the fresh dung. It is better to carry out these oper¬ 
ations later in the same day rather than the following morning, thus pre¬ 
venting the eggs from hatching during the night. 

138 - A Case of Septiccemia in Man produced by Streptococcus equinus in the 
Anglo Egyptian Sudan. — Chalmers, A. J (Director Welcome Tropical Research 
Laboratories) and Haddad, George, in The Journal of Tropical Mcilicine and Hygiene, 
Vol. XVIII, No. 23, pp. 265-266. London, December 1, 1915. 

A fatal case of Septiccemia is recorded in a young Sudanese of 20 years, 
caused by Streptococcus equinus (described by Andrewes and Horder in 
1906). Probably the infection took place from horse dung through a 
wound. 5 . equinus was obtained in pure culture from the venous blood 
of the victim. 

This is the first record of S. equinus pathogenic in man and of its occur¬ 
rence in tropical countries. 

139 - A Relative Score Method of Recording Comparisons of Plant Condition and other 
Unmeasured Characters. — Free, K V. (Tlic John Hopkins University, Baltimore) 
in The Plant World, Vol. 18, No. 9, pp. 219-256. Baltimore, Mtl., September 1915. 

The lack of means of expressing more or less quantitatively, relations 
which are not strictly commensurable, results in the adoption of a method 
of simple comparison which, though not involving serious error in the 
case of a limited number, becomes very troublesome and faulty when many 
plants are to be considered or when non-simultaneous series are to be com¬ 
pared. Two methods are in vogue for avoding these difficulties, viz.: 
1) rough classification into excellent, good, fair, poor, etc.; 2) arranging the 
plants in order of merit and assigning numerical values according to an 
arbitrary scale. 

Both these methods suffer from the inherent difficulty of being de¬ 
pendent for accuracy upon the observer retaining constantly in mind the 
characters and condition of all plants of the series at the same time. This is 
not only difficult but practically impossible when hundreds of plants 
have to be dealt with. 

The writer has overcome this difficulty by the use of a method derived 
from that used by psychologists in the investigation of affections and which 
enables the formalisation and partial quantitative expression of comparative 
judgments formed upon any criteria whatsoever. 

The essence of the method consists in comparing the individuals of 
the series in pairs, recording the result of each comparison and the subsequent 
summation of the comparisons of each pair of individuals. The result is 
therefore a record of individual comparisons of each plant with each other 
plant and of the judgment formed in each case. This is reduced to quan¬ 
titative terms by adding together the scores given to each plant in the 
course of the comparison. 

The method may be illustrated as follows in which 8 plants are com¬ 
pared as to their general health and condition. Sixty four squares are 
ruled on a sheet of paper, the numbers of the last seven plants being'set 
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down in the upper margin and the numbers of the first seven in the left hand 
margin. Plant number i is then compared with plant number 2 as to their 
relative condition — till other plants in the series being neglected. Tf it 



is judged that plant number i is better a figure 1 is placed in the square 
corresponding to plant number 1 on the left and plant number 2 on the’ 
top. Proceeding, the comparison of plant number 1 with plant number 3 
leidsto a judgement that number 3 is better and a number 3 is entered in 
the corresponding square. Similar comparisons of plant number t are 
made with plants numbers4, 5, 6,7 and 8, after which a fresh series is begun 
by comparing plant number 2 with each other plant, fn this way a series 
ol comparisons in made with each plant number. In eata no dih'eienoe is 
detected a letter a is entered in the square thus counting as no score for 
either plant. Adding up the scores we get the table on page up. 

A graph is then constructed by plotting these numbers as ordinates 
and the numbers of the plants as abscissae. 

Small differences betweu individual plants can be taken into account 
by under-scoring or over-scoring the figures entered in each case and giving 
each score a valuation ranging from 1 to 7, or 5 according to the accuracy 
desired. 

By means of this scheme the writer has been able to obtain comps.* 
thpm of such diverse things as chemical precipitates, degree of flocculati on 
dl $u&£ension$, relative ruggedness of mountain ranges, thicknt*£of 
tegetatann* adhesiveness of wall-paper to different plasters, etc. 
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]t. should be emphasised that this method is nothing more than a sys¬ 
tem of facilitating, recording and formalising judgement, its accuracy 
depending upon the correctness of the individual judgements. 


CROPS AND CULTIVATION. 


njo - Relation between Humidity and Yield of Winter Wheat in Western Kansas, aoricok 

United States. — Call, L. 1$. and IIallsted, A. L-, in Agricultural Experiment Station, meteorc 

Kansas State Ay icultural Colley’, Bulletin No. 200, pp. 1-34. Manhattan, 1915. 

In Western Kansas moisture is the limiting factor in the production of 
wheat. The soil of this region is deep, rich in plant food and very fertile 
when the necessary moisture for plant growth is present. According to the 
records of the Hays Observatory the mean annual rainfall in Kansas is 23 
inches, which would be sufficient for an abundant yield if well distributed. 

Most of this rain falls in the period April to September, whilst in the latter 
part of autumn, in winter and in spring rain is very scarce. Thus all mea¬ 
sures for accumulating and storing water in the soil are important. 

In these experiments three different methods of preparing the seed 
bed were tried, viz: 

1) Late-autumn cultivation . — Effected a few days before sowing 
and to a depth of 4 inches. 

2) Early-autumn cultivation. — Effected soon after harvest and to a s J 
depth of 7 inches. 

3) Summer fallowing. — Single cropping is replaced by a rotation 
wheat-leguminous crop or wheat-sorghum. 

The adjacent table shows the relation between the available moisture 
at sowing-time, the manner of preparation, the rainfall and the yield. 
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Year 


Percentage j 
humidity j 
available | 
at 

sowing-time ! 

! 


Total ( 
tainfall . 
in inches j 
(luring ! 
growth J 
period j 


Yield of 
1 

Grain in j Straw in 
bushels pounds 


( 

io 10. 

5 *u 

iz.41 1 

20.03 

2 083 

Late* Autumn Plough • 

1911 .... 

1.7 ! 

0.04 , 

— 

— 

. 

1912. 

0.9 

15.57 I 

2.3 

265 


19 r 3. 

2.2 

15.24 ; 

0.8 

815 


Mean .... 

2.7 

! 

12.32 | 

5 ;" 

I 015 

( 

1910. 

7.2 

! 

12.I 

27.8 

3 ns 

Early Autumn Plough- 

19*1 . 

3.8 

6.04 

0.3 

so 

mg. 

1912 ..... 

2.7 

15-57 

13.8 

5 425 

I 

V 1913 . 


15.24 

2.3 


1 

Mean .... 

4.2 

12.32 

1 

II.1 

| r 978 

I 

1 

f 1910 . 

10.8 

12.4I 

4 2 *5 

i 

4 845 

! 

\ 1911 . 

9.2 

6.O4 

2,d 

795 

Summer fallowing . . . 

j 

j 1912 . 

5.5 

L 5-57 

29.2 

5 240 

1 

\ 1913 . 

9.8 

15-24 

10.3 

3245 

i 


Mean .... 

8.S 

12.32 

21.2 

( 

I 3 53 x 


Considering the average results of the four years: 

After cultivation at the end of autumn there was 2.7 per cent of avail¬ 
able moisture at the period of sowing; after early autumn cultivation the 
available moisture was 4,2 per cent and after fallow 8.8 per cent. With 
2,7 per cent of available moisture the average yield was 5.9 bushels per 
acre ; with 4.2 per cent it was 11.1 bushels per acre and with 8.8 per cent 
it was 21.2 bushels per acre. 

The yield is therefore in direct relation with the quantity of moisture 
in the soil available at the time of sowing. 

141 - The Frequency of Low Temperatures at Vercelli (Italy) and its Effect on the 
Cultivation Of Rice* — Marcarelm, n., in Giormlc di lUsivuUura , Year \\ No. a?, 
PP» 355-36». Fig. 1 , Vercelli, 1915, 

The maximum temperature limits for the cultivation of rice are unknown 
in Italy whilst the minimum temperature limits are of great importance in 
the early stages of the rice crop. The resistance of the stems does not go 
below 46° to 50 F° C., and at lower temperatures the tender leaves and par- 
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ticularly the apical bud are partially arrested in growth according to the 
intensity of the cold followed by a yellowing of the greener parts of the 
stem. 

Observations on the growth rate of rice have shown that the maximum 
rate of growth does not correspond to the maximum temperature but ra¬ 
ther to the highest minimum temperature associated with warm, short 
nights. 

In Italy the highest minimum temperatures occur in July and the first 
week of August when the humidity of the air is relatively high and the days 
long and very warm, so that the irrigation water prevents the morning tem¬ 
perature from falling below 59° F. During the last days of July and the first 
days of September of 1915 there was a considerable lowering of tempera¬ 
ture in the Vercelli districts causing considerable damage to the rice crops. 

For the majority of rices cultivated near Vercelli this period coincides with 
the most delicate and important stages in the growth of the plants, viz: 
the development of the ear, inflorescence and grain. Some of the plants 
produced erect spikes with few lateral branches and without grain or only 
with shrivelled diseased grain of a dirty white colour, showing that the first 
change in the grain of rice due to a sudden lowering of temperature during 
its development is a gradual decrease in all its functional activities, followed 
by an arrest of growth and failure to mature In the case of the inflores¬ 
cence the effect is more obvious in the wrinkling of the glumes and atrophy 
of the organs of reproduction. 

Since the probability of cold nights and sudden changes of temperature 
is fairly considerable at Vercelli towards the end of August and beginning 
of September, late varieties cannot be grown without risk. Also in the case 
of Japanese rices it is desirable to choose early maturing varieties. 

142 - Influence of Growth of Cowpeas upon some Physical, Chemical and Biological S0IL m 

Properties of Soil. — Le Clair, C X (Assistant Professor of Soils, University of Mis- chemiS 

sonri) in Journal of Agricultural Research, Vol. V, No. 10, pp. 430- u;, Plate XL I Wash- am 

iugton, December 1915. 

Some authorities have expressed the belief that cowpeas are capable 
of producing a loosening effect upon the soil, but no authentic data are 
available. These experiments were carried out at the Missouri Experi¬ 
ment Station to test this theory. The soil used was a silt loam. The 
main point at issue was the study of the soil compactness and nitrate con¬ 
tent of the plots in relation to various treatments. Five plots were used 
and treated as follows : 

Plot D, unplougheci and kept dean. 

” 13 }. unploughed and planted with cowpeas. 

” F. ploughed and planted with cowpeas. 

” G. ploughed, artificially shaded and kept dean. 

” H. ploughed, kept dean without either shade or cowpeas. 

The artificial shade was erected on plot G. at a time when the cowpeas 
on plots E and F were matting over the soil. The shading device consisted 
of a thin piece of black cheese-cloth stretched over a galvanised wire screen 
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supported by four legs. It was found sufficient to shade the soil from the 
direct rays of the sun without unduly impeding the rain. 

The compactness of the sod was determined hv counting the number 
of times a weighted ram had to be dropped from a specified height in order 
that a conical pin might be driven a. given distance into the soil. Fifteen 
determinations were made for each plot, and averaged. The result^ were 
checked by determination of the apparent specific gravity by Wnt ling's 
method and the same ratio was found to hold in each case thus showing! lmt 
the compactness device is an accurate method of measuring soil friability. The 
average results for the relative compactness of the soil of the various plots 
are as follows : 



' D. 

i?. 

1 <\ 

(jr« 

(ploughed ; 
artificial 
! shade) 

; a. 


| (impluiighed; 

( clean) 

' 

(unploughed; 
cowpeas) 

(ploughed ; 
j cowpeas) 

t 

; (ploughed; 

: dean) 

June 19, 1912 . . . 

1 

13*3 

1 

10.5 

3.6 

3-1 

3 * f> 

October 15, 1912 . . 

. 1 19**1 

15*4 

! 4 -° 

5.0 

; (>,0 


Thus the increase in compactness of the soil during the experiment 
was greatest on the unploughed plots and least on the ploughed plot covered 
with cowpeas. 

Determination of the moisture content of the soils at different depths 
showed that more moisture was lost from the cow pea plots, but in this case 
it is drawn from the 3rd and 4th foot of soil, the surface soil of these plots 
containing more water than that of the uncropped plots. Plot H (ploughed; 
clean) showed the greatest loss of water from the surface soil and 
comparing this with plot G (ploughed and shaded) which lost much less 
water than plot H it appears that the presence of moisture alone is not suf¬ 
ficient to account for the permanence of the friability of the cropped plots. 

Bacterial examination of the soil showed that the cropped plots con¬ 
tained greater numbers of bacteria than the imeropped plots, but no cor¬ 
relation could be drawu from the determinations of the nitrifying and am¬ 
monifying efficiencies of the various plots. 

It is concluded that the factors concerned in preventing the packing 
of soil upon which cowpeas are grown tire 1) the bacterial activity causing 
a greater production of active humus, and 2) the mechanical effect of shade 
of the crop in reducing the evaporation from the surface layers. 

143 - A Sail Sampler forifSoilfBacteriologists (Society of American Bactetioiogifite, v. 

Industrial Bacteriology), — Noyes H. A. in Science, N, S„ Vo!. XLT 1 , No. 

p. 317. Lancaster, Pa,, 1915. 

The object of this sampler is to furnish a piece of apparatus which will 
sample the soil under one system of cultivation as well as under another. 
■■■M becomes the container for the soil after the sample is taken, 

|§gfS . .The -sampler is a brass tube 11 indies long, with one end made into 
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a ulting edge, This cutting edge is so made that the soil is not aiipreci- 
ably compacted w hen the sample is taken. The end having the cutting edge 
is furnished with a tight fitting brass cap two inches in height. The open 
end, plugged with absorbent cotton, makes the sampler complete. The 
procedure in using this a] >paratus is as follows: Plug and cap as many samplers 
as you wish to take samples of soil; sterilize them in the hot air sterilizer 
and take them to the field. Remove a cap from a sampler, insert the driving 
head above the cotton plug and drive the sampler into the ground to the 
desired depth, pull it out, flame and return the cap and the sample is ready 
to take to the laboratory. 

The sampler has the following properties which are important in 
bacteriological work: Easily sterilized; easily kept clean; easily mani¬ 
pulated; durable. 

i-H - The Effect of Phosphates and Sulphates on Soil Bacteria (Society of American 

Bacteriologists, V., Industrial Bacteriology). — Fred, E. B. } in Science , N. S., Vol. XLH, 

No. 1079, pp. 317-31S. Lancaster, Pa., 1915. 

The influence of inorganic fertilizers on the bacterial processes of the 
soil has not received much attention. Ecr this reason a study of the 
effect of some of the pure sahs of those elements which constitute an 
important part of commercial fertilizers was undertaken. The aim was to 
determine, if possible, the influence of phosphates and sulphates upon 
the activities of soil bacteria and to ascertain if the fertilizing effect of 
these substances could be explained in part hy the promotion of bacterial 
action. 

The following methods were employed : Rate of ammonification in 
solution and in soil; this was conducted with pure and with mixed cultures 
of bacteria. Aside from this, determination was made of the relation of 
the number of cells to the amount of nitrogen ammonified. To show this 
relation, plate counts were used. The nitrogen for ammonification was 
added to the solution in the form of peptone and to soil in the form of casein. 
The rate at which the nitrogen of these substances is converted into ammonia 
was determined by distilling with magnesium oxide. The cultures were 
incubated at room temperature and at different intervals the amount of 
ammonia determined. 

Monobasic potassium phosphate in peptone solution caused a great 
increase in the production of ammonia. This is noted with a pure-culture 
yellow ammonifier and with a. .suspension of soil bacteria. The gain was 
greatest at the end of the first two days. Merck's precipitated calcium 
phosphate caused a slight increase in ammonification, but not nearly so 
large as the monobasic potassium phosphate. vSulphates of calcium and 
potassium increased ammonification to a small extent. The action of 
monobasic potassium phosphate was far greater than that of potassium 
sulphate. "From this it seems that the potassium ion does not materialy 
influence ammonification. The results of plate counts show that monobasic 
potassium phosphate causes an enormous increase in multiplication of bac¬ 
teria, This is followed by a rise in ammonia. The ammonia production, 
however, is not in proportion to the number of bacteria. This seems rather 
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to be a result of increase in tlic number of cells then increase in individual 
cell activity. All of the phosphates gave a large increase in the number 
of soil bacteria. There was only a slight increase from the siilph.tt es, Tin' 
same relative effect of phosphates and sulphates was noted in the <v>e n! 
carbon-dioxide evolution. 

From the results of this work, as a whole, the iollnuing coneiuM<>n 
may be drawn : That ]>ossibly the increased crop product urn which u- 
suits from the application of soluble phosphates is due in part to the pin- 
motion of bacteria! activity. 

T45 - Relation of Lime to Production of Nitrates and Mineral Nitrogen (Society «*i 

American Bacteriologists, V, Industrial Bacteriology). — Scales, F, M iu suem\ 
N. S., Vol. XEI 1 , No. 1070, |), 317. Lancaster, Fa., 1015. 

The lime requirement of an acid soil was determined by adding vmying 
quantities of calcium carbonate to weighed portions t.f the soil, moistening, 
and, after an hour, testing with litmus paper until a quantity w as found that 
gave a neutral reaction. The lime requirement by the Veit eh method was 
the same as the above. Fractions and multiples of this requirement wete 
added to 100 gm. jjortions of soil which received in addition for one dupli¬ 
cate set alfalfa powder. They were moistened with 18 per cent, of distil¬ 
led water and incubated for three weeks at 28° to jo° C. Determinations of 
nitrate and mineral nitrogen present in the samples showed that 1 he nitri¬ 
fying bacteria were most active in the presence of 51) per cent. of 1 he calcium 
carbonate requirement and the ammonifying and nitrifying groups com¬ 
bined in the presence of 75 per cent, of the amount required according to 
the chemical determinations. In this particular soil an excess of calcium 
carbonate was markedly toxic for the nitrifying organisms and not stim ¬ 
ulating for the ammonifiers, 

146 - Methods of Soil Sterilisation for Plant Beds and Greenhouses *—skluy a. \k 
and Humbert J. G. in Ohio Agricultural Experiment Station , Cirmkr No. to, pp, 
65-7*!- Wooster, Ohio January 15, 1015. 

The writer describes three methods of soil sterilisation in use iu Ohio 
State, vis: 1. the perforated pipe method : 2. the inverted pan method: 
and j. the formalin drench method, 

The particular method in use varies according the greenhouse eon 
ditions and type of soil used, Tight soils and those rich in humus ure 
more suitable to tlie pan method, the apparatus of which consists of a 
galvanised iron pan 6 x 10 feet and 6 inches deep inverted over the seal 
and heated with steam under pressure. 

In the formalin method a 6 per cent solution of formalin (40 per cent) 
is applied at the rate of 1 gallon per square foot and the soil stirred every 
, few days to rid the soil of fumes poisonous to young plants. This method 
' is the most expensive in actual cost of treatment, but less exacting in the 
CWW atus^ 
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147 - Green-manuring in the Central Provinces, India. —ah an, r. g. (Principal, Agri¬ 
cultural College, Nagpur.) in The Agricultural Journal of India , Vol. X, Part IV, pp. 380- 
394. Calcutta, October 1915. 

The climate o[ the Central Provinces is characterised by a rainfall of 
40 inches compressed into the period between June 15 and September 15, 
not infrequently beginning later and stopping earlier. Under these condi¬ 
tions the problem of green manuring is a very difficult one. 

The plants used for this purpose are: Dhaincha (Sesbania), San (Cro- 
kilctrid jimeea), Tarota [Cassia occidentals), Bawchi (Psoralect corylifolia), 
Kulthi (Dolichos uniff or us), wild indigo [Vcrnonia cinerea). 

Except in the case of paddy green manure generally precedes a winter' 
crop almost invariably wheat, in the case of paddy san and dhaincha are 
used, the former having the advantage of a more rapid growth. Burying of 
the green manuie takes place just before transplanting. Experiments 
during 1911 to 1914 showed an average increase of 223 lbs of grain per 
acre for the plots manured with san and 203 lbs for the dhaincha plots. 
When the monsoon arrives late the green manure crop suffers but no 
advantage is obtained by postponing ploughing to a later date, late 
transplantation of the paddy being more serious than a decreased quantity 
of organic manure, 

' Experiments on plots manured with artificials emphasised the value 
TTphosphates and also of calcium cyanamicle, in conjunction with san. 
On irrigated plots the increase due to phosphates (bone dust) was increased 
from 132 lbs to 496 lbs per acre, and on the plots without irrigation the 
increase was raised from 144 lbs to 631 lbs per acre owing to manuring with 
san. The phosphatic manure is best applied at the time of sowing the 
green manure crop. 

Experiments on green manuring for the wheat crop carried out for a 
long period of years have given results supporting the following conclusions: 

a) ear in ess of ploughing in the green manure is more important than 
quantity of manure; 

b) success is improbable unless at least 12 inches, or better, 16 inches 
of rain is received after ploughing in and before sowing. Ploughing should 
therefore be done by the first week in August, so that a quick crop like san 
should be used or weeds collected on the field ; 

c) when irrigation is available, either early sowing of the green crop 
is advisable, or, if the rainfall falls below the minimum of 9 indies, irri¬ 
gation applied before sowing the wheat to promote the decomposition of 
the manure. 

d) in areas where a rainfall of 12 inches after August 1st. cannot he 
relied on, increased fertility can be obtained by feeding animals with a 
leguminous crop during the monsoon. In this case the stubble should be 
inverted by mid-August, A rainfall of 6 or 7 inches is sufficient after this 
treatment. Unless the increased fertility is essential a cultivated summer 
fallow is probably a safer practice. 

r) in areas with a total monsoon rainfall less than 35 inches, green 
manuring for a winter crop is practically out of the question. 
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14S - Experiments in Java with Green Manures, v\x iiklten, \v m.Jh Mc,f<\h<th 1 m 

tut den CultuurtuMi , No. z, 32 pp., 4 plates anti 2 Tables. RuiUuiy.mn, mis. 

The writer describes a number of plants (amongst others, Tephrosia 
Candida , T. hooker i ana var. amoena, and 7 \ vogelii ; Centro sent a plmnicri ; 
Clitoria cajanifolia ; Dcsmodktm gyroidcs ; huligofcra himda and 7, .sv/z/m- 
and Crotalaria striata) which gave excellent results when used as 
green manure in the Experiment (harden at Ruitenzorg, especially after 
the alang alang (Imperala sp.) and weeds had been previously uprooted. 

The experiments carried out at the Experiment Garden of Rtiitenz.org 
and in the plantations of Java brought out the following points: 

Tephrosia Candida gave better results than the other plants used as 
green manure, especially in the hevea, cacao and tea plantations. 

Clitoria cajanifolia can be recommended as preventing erosion on slop¬ 
ing ground. 

Cassia pumila rapidly covers the ground and produces abundant fo¬ 
liage, it is to be recommended for young plantations of rubber trees and 
of tea shrubs, in order to prevent erosion and the spread of weeds 

Cassia lorn has a subfruteseent habit and grows as well on the sea¬ 
board as in the mountains. 

The writer advises that the experiments should be coutl'itedr With 
Tephrosia sp., Crotalaria muyussi , Desmodium hmutum and fndigofera 
villosa by manuring crops other than those growing in the Ruitenzorg 
Experiment Garden. 

149 ~ Experiments in Germany on the Effect of the Phosphoric Acid contained 
in Different Kinds of Basic Slag. - - Tacke, Gerlach, Schneider wmn, iiaskutoff, 
Eberhardt, in Die LmidwirtscJmfttichen Ver s itch s- Stationen, Yol, 87, Nos. 2 mul n 
pp.8ij-x6o. Berlin, October .n, 1015. 

The very careful experiments made by the writers with different kinds 
of basic slag have proved that the effect of the slag is independent of 
the amount of fine particles contained and of the alkalinity, but is in dose 
connection with the content of phosphoric acid soluble in citric acid.. 
Some slags, however, behave a little differently. 

150 - The Relation of Sulphur to Soil Fertility.- Suunn, o. M.,iu hintuckv A'unit- 
Htral llxfrtnimcnl Station, Hulletin No. xNS, pp, 5^5 (> ;o. bcshmii.it, K\Dmuibrr pu p 

Numerous experiments have been made in the last few years in deter¬ 
mining the importance of sulphur compounds in plant growth and their 
value in soil fertility. 

The writer has determined the percentage of sulphur for a large 
number of plants, and has found that several among these eont ain relat ively 
high amounts of this element. Among 31 varieties of tobacco analysed, 

2 only contained less amounts of sulphur than of phosphorus, while the 
large majority contained considerably more, the sulphur , in some eases 
being about double the phosphorus. The average content of sulphur was 
0.458 % and that of phosphorus 0.302 %. 

In order to determine the effect of sulphur on the growtli of certain 
plants the writer has carried out a series of greenhouse experiments by add- 
in $ sulphur or its compounds to the soil. The first plant tested was Yeb 
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low Pryor tobacco, 250 seeds of which were planted in each of the 
boxes filled with 15 lbs* of superficial soil taken from not very fertile 
ground containing 240 lbs. of sulphur and 860 lbs. of phosphorus per acre (as¬ 
suming one acre of the soil, six inches deep, to weigh 1 500 000 lbs.; all the 
quantities of the fertilizers are calculated on this basis). The order of the 
test and its results are given in Table I. When the largest plants had 
reached the transplanting stage, all were cut close to the ground and immed¬ 
iately weighed. 


Tabuk I. — Plan and results of the I st series of experiments. 


Number 

of 

pot 


Substance added per acre 


Weight in giams of the cut portion 
of the plants 


X 

2 

3 

4 

5 

6 

7 

S 


Nothing added. 

too lbs. sulphur per acre 

500 » » » » 


21 

11 

5 


536 » gypsum » containing 100 lbs. 

sulphur. 

200 lbs. potassium nitrate per acre . . . 
500 » calcium phospate (secondary) per acre 

500 i> calcium carbonate per acre .... 
Same as No. 5 f 100 lbs. sulphur per acre . 
» » ') » 7 500 » » » » . 

» » » )) 4* 536 » gypsum. 


! 4 

i 

: 8b 

1 

97 1. e. to % gain over check No. 5 
109 » 24 % » >* » » 

log » 24 % » » » » 


The addition of sulphur or gypsum in conjunction with the other ele¬ 
ments and calcium carbonate, has evidently had for this soil a stimulating 
effect on the growth of the tobacco plants. 

In a 2 nd series of experiments the soil used was taken from poor ground 
containing 600 lbs. of sulphur and 3 040 lbs. of phosphorus per acre (assuming 
the top seven inches of soil as weighing 2 000 000 lbs. per acre). The soil was 
sifted and calcium carbonate added at the rate of 4000 Ibs.per acre. The 
other substances added are given in Table II. Sixteen pounds of the air- 
dried soil thus prepared were put in two-gallon stone jars, 10 soy bean 
seeds were planted in each jar which were afterwards thinned to 6 
average size plants. After the pods were matured, the plants were cut 
close to the ground, and weighed. The total sulphur and protein in the 
grains produced was also determined. After cutting the soy beans, the 
soil of the pots was put 'through a coarse sieve to remove the roots, 
then replaced in the pots. In each pot 20 Purple Top turnip seeds 
were planted, which were afterwards thinned to 4 average size plants in 
each jar. When harvested the turnips, tops and roots, were weighed. The 
result of the 2 harvests are given in Table II. In several cases good 
results in "the growth of soy beans were obtained with sulphur compounds, 








Table II. — Order and results of the 2 nd series of experiments. 
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but those obtained by the element sulphur were the best. The percentage 
of sulphur has been increased in the soy beans which had sulphur com¬ 
pounds added but this is not the case for the percentage of protein. The 
growth of the turnips was also considerably influenced by the sulphur 
fertilization. 

The soil used in the 3rd. series of experiments on the effets of sulphates 
on red clover was taken from the same ground as that used for the 2nd. se¬ 
ries and had calcium carbonate added to it at the rate of 4000 lbs. per acre. 
The other substances added are give in Table III. In each jar were plant- 
ted 25 red clover seeds, which were afterwards thinned to 12 average size 
plants in each jar. Cuttings of the clover plants about one inch from the 
crown were made at intervals whenever the plant attained a height of about 
six inches. Four cuttings were made. The air-dried weights of these are 
given in Table III. The effects of sulphates on red clover gave no gain 
except in the case of potassium sulphate when the gain was probably due 
to the presence of potassium. 


Tabue III. — Order and results of the 3^ series of experiments. 


Niunbei 

of Pots 

Substance addl'd in pounds per 

ucte 

Weight in spams of elovei 

Total of \ cuttings 

I 

Iron disulphide (pyrite) . . . 

. . II 

2S.25 

2 a 

Ferrous sulphate (copperas) . . 

. . 52 

29.90 

2 b 

» » 1) . . 

. )) 

^1.44 

3 a 

Ammonium sulphate ... 

. . 112 

28.05 

3 b 

» » .... 

. . » 

29.90 

4 a 

Calcium sulphate. 

• 537 

35-28 

4 b 

» » . 

. . » 

33-16 

5 ft 

Potassium sulphate ...... 

• 543 

-)0. 4 2 

5 b 

» » . 

. . » 

39*03 

6 a 

Barium » . 

. 728 

30.36 

0 b 

» .. 

. . » 

29.19 

7 a 

Magnesium sulphate. 

• ■ 769 

31.14 

7b 

» . 

. . a 

34*15 

8a 

Aluminum sulpha(e. 

■ • 693 

30.86 

8b 

» . , *.. 

. . » 

28.05 

9 a 

Sodium sulphate. 

• • 443 

35*95 

Qb 

» . 

. . » 

31.50 

10 

» thiosulphate. 

• * M 7 

27.29 

11 a 

Flowers of sulphur. 

. . 100 

35*91 

11 b 

a » » . 

. . » 

33*45 

12 a 

I Nothing added buricalcium carbonate. . 


12 b 

» » » » 

» . . 

34 * 5 ° 
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Iii a 4th series of experiments the same type of soil was.used adding 
the same amount of calcium carbonate. Besides the different sulphates, the 
soil was mixed with the corresponding carbonates or oxides, in order to 
control and to better determine the effect of the sulphur. The amount of 
sulphur added in its various compounds, was equivalent to 12 lbs. per acre. 
In each box were planted 50 Early Jersey Wakefield cabbage seeds, which 
were afterwards thinned to 25 average size plants. When the plants in 
the best boxes had reached the transplanting stage, all were cut close to 
the ground. The plants were air-dried and weighed. 

The soil was sifted and in each box 50 Giant Southern Curled mustard 
seeds were planted, which after germinating were thinned to 15 average size 
plants. After the best plants had commenced to bloom, all the plants were 
cut close to the ground, air-dried and weighed. 

The same soil was employed a 3rd time for radishes. In each box 
were planted 20 Scarlet Globe radish seeds, which after germinating were 
thinned to 12 average size plants. The plants were gathered before they 
were fully matured and weighed. The results of this 3rd. series of experi¬ 
ments are added to Table V. 

The results obtained with cabbage show that only two sulphates proved 
beneficial. A few had no effect, while several were harmful to the plant. 
With mustard , several of the sulphates gave good gains over the checks and 
all gave higher yields than their corresponding carbonates. In the case of 
radishes , the results were more irregular, but there is 110 doubt but that sul¬ 
phur fertilization in some cases was beneficial. 

Experiments were tried by the writer in growing alfalfa in sand cultures 
so as to determine the availability of the sulphur in its different compounds 
for the growth of this plant. Of the 38 substances used, the best results were 
obtained respectively with magnesium, ferric, sodium, potassium and 
ammonium sulphates. Good results were also obtained with sulphur. In nine 
out of fifteen cases the sulphates gave better yields than their carbonates. 
Only four, of the 38 substances used, were injurious to the growth of alfalfa 
and gave smaller yields than the checks. 

Directly after the addition of sulphur to the soil, after a period of about 
four months, that is after the plants have been cut down, the writer has 
examined the percentage of sulphate sulphur in relation to the total 
percentage of sulphur, and has found that the sulphur is rapidly oxidized 
to sulphate, more so in fertile soil than in poor soil, and to a lesser 
extent with sand. When the soil contains a large amount of sulphur, it 
becomes acid in consequence of the oxidation of the sulphur, and if this 
acidity is not neutralized by a base (calcium carbonate), it will be 
injurious to the growth of the plants, as is shown in Table IV for the pots 
Nos. 19, 20 and ai. 
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151 - A New Method Adopted in Russia for Studying the Root System of Cultivated 
Plants. — KovAl, V. D., m Semlcdultcheskaja Gazda (Agricultural Cassette No. 35 (90), 
pp. 974 - 977 ; No. 36 (100) pp. 996-999. Petrogmd, August and September, 1913. 

[' The writer reviews the different methods adopted in studying the root 
systems of cultivated plants (Orth, Deherain, Heinrich, Muntz, Girard, 
Romistrov, Sohovskji), shows the difficulties connected with each of them, 
and draws attention to the fact that this study can only give effective re¬ 
sults if it is prosecuted in the field and under the natural conditions of the 
plant's growth. • 

The new method of studying the root system of cultivated plants 
has been worked out in Russia by the “ Agronomical Section of the Bureau 
of Agricultural Machinery ” attached to the Ministry of Agriculture. It is 
based on the principle of removing particles of soil by means of a current of 
air. Attention was first drawn to the possibility of applying this principle in 
the experiment field at Akimovka (Crimea). This is ail experiment field 
belonging to the Bureau and frequently exposed to high winds; these some¬ 
times reach the speed of 25 metres per second, and in unsheltered spots 
often remove the upper strata of the soil, thus laying bare the roots. 

After a series of laboratory experiments to determine whether it was 
possible to apply this principle, an apparatus called a “ dust aspirator ” was 
constructed according to the directions of the Agronomical Section. The 
choice of the name, however, was not a happy one, seeing that the appa¬ 
ratus not only removes soil particles by means of a current of air, but can 
also be used for other purposes, as for instance the analysis of the soil struc¬ 
ture, the determination of the state of the division of the soil by the sepa¬ 
ration of its particles by a current of air, etc. so that the apparatus might 
be said to be one of universal application. It has in fact been used in a 
variety of ways. 

This apparatus is very simple; it consists of a motor of 4. H P. borrow¬ 
ed from an automobile, and of a fan. The latter produces both pressure 
and suction draughts which can be directed towards any point. The 
experiments have chiefly been carried out on maize roots; a certain number 
of these plants have been obtained and the natural arrangement of their 
roots in the soil has been registered. 

The method of obtaining the roots in their natural surroundings in the 
field is as follows: 

It includes 3 operations : 1) eliminating the soil particles by the help of 
a pressure draught; 2) coordinating the positions occupied by the roots in 
the soil; 3) collecting the roots and making a plan of their vertical arrange¬ 
ment. 

The 1st operation is effected thus: first there is placed around the plant 
to be studied an apparatus whereby the position of any point of the 
plant or its root system can be fixed in space. This apparatus, which 
consists of a square horizontal frame with a movable cross-bar and fur¬ 
nished with a level and a plumb-line, is supported on 4 legs very deeply 
sunk in the soil. The exact position of the plant relative to the frame 
is then fixed by measuring 3 coordinates. After taking these measures, the 
apparatus is removed, but the stand is left in the ground, and then begins 
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the removal of the soil particles by means of a current of air. First the pres¬ 
sure draught is directed upon the collar of the plant, whence the soil parti¬ 
cles are gradually removed until the beginning of the root system is reached. 
This point attained the current of air is directed upon each root and the 
soil particles are removed till the root is completely exposed. The exposure 
of the roots is only effected easily and quickly when the ground has been 
specially prepared for the purpose, under natural conditions it requires 
some time and certain auxiliary operations. In order to facilitate the de¬ 
tachment of the largest and most compact particles, a brush is most often 
used. The best plan, however, is to add a sufficient amount of water to the 
soil (the results of experiments have shown that this is about a / 3 of the quan¬ 
tity producing total imbibition) after which the particles are easily and quick¬ 
ly removed. In order to facilitate the exposure of the root system, it is 
therefore important to make the soil damp up to a certain point, this can be 
done without difficulty. If owing to the working of the apparatus, the roots 
have abandoned their natural position, they are fixed in the soil by means 
of a special kind of iron pin. Should the root break, the fragments must be 
joined together by means of a small tube of paper and the root must be fix¬ 
ed in the soil. Each root bears a number. If the work cannot be finished 
in one day, as often happens in the case of plants with a much developed root 
system, the exposed roots are covered with moist soil, in order to prevent 
desiccation and all the resulting complications. 

The 2nd operation consists in coordinating the positions occupied in 
the soil by the roots. It has been seen that after they have been laid bare, 
the roots are left and fixed in the position they actually occupied. The po¬ 
sition of the roots in the horizontal and vertical plane is determined by 
means of the same apparatus which was used to fix the position of the 
collar of the plant and the profile of the soil. For this purpose, the frame 
is attached to fixed feet, its horizontality is tested by means of a level and 
the position of each root is determined by measuring 3 coordinates. The 
measurements are made every 5 cm., and in less exact experiments, every 
10 cm., of its length, and are inscribed beneath the respective number of 
each root. By means of these figures the arrangement of the root system 
of the plant can be transferred to a drawing, or the dried roots of the 
plant affixed to the paper in such a manner as to correspond with the 
inscribed figures. Further, to determine the arrangement in the horizontal 
plane, they can also be photographed from above. In order to determine 
the arrangement of the roots in the vertical plane it is necessary to draw, on 
the ba§is of the figures ascertained, the profile of the ground, the positions 
of the collar and roots of the plant, to inscribe the figures giving the distance 
of each point, and finally, to apply all the root system in such a way as to 
make it correspond with the drawing. 

Without wishing to attribute a universal importance to the method 
described above, the writer nevertheless considers, that in researches relating 
to the effects of working the soil, its capillarity etc., it may render real service 
and throw a light on a series of problems that have hitherto remained 
obscure. 
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152 - The Vitality Of Seeds passed by Cattle. — Milne, D, (Economic Botanist, Punjab) 
in The Agricultural Journal of India , Vol. X, Part IV, pp. 353 m 3^9- Calcutta, October 
1915. 

These experiments were undertaken to determine whether whole wheat 
grains, fed to bullocks working in the wheat fields, would pass through 
the animals and retain their power of germination, thus becoming a source 
of impurity in pure culture plots. 

Towards the end of January 1915, six bullocks were chosen, aged 8 to 
14 years and penned so that the dung from the various animals should not 
mix. From the evening of January 21 until the evening of January 2 7 
each bullock was given daily at 6 p. m. two seers (4 lbs.) of whole wheat 
grains previously soaked for one hour in cold water. At 10 p. m. the 
uneaten grains were removed, air dried and weighed. The fodder consisting 
of green oat plants and wheat straw was also weighed. The dung was col¬ 
lected in numbered baskets which were cleared every day at 7,30 a. m* and 
6 p. m. Each day at 8 a. m. the dung was carefully washed and the grains 
picked out for germination on sterilised sand covered with sterilised 
flannel. 

The results are summarised as follows: - 


No. of bullock 
and age 

Weight 
of unsoaked 
wheat grain 
eaten 

by bullock 
in lbs. 

Number 
of unsoaked 
wheat grains 
per lb. 

Number 
of wheat grains 
eaten 

by bullock 

Total number 
of wheat grains 
which produced 
strong healthy 
plants after passing 
through animal 

As 

Pei ccn lage 
of grains 
eaten 

I. -14 years . . . 

IO.25 

II 400 

Il6 850 

23 996 

20.5 

II.-13 » . . • 

26.5 

ti 

299 100 

43 7°9 

HA 

III.-Over 14 years 

5 *° 

a 

57000 

5 572 

9.6 

IV.-11 years . . . 

20.0 

» 

228 000 

25 036 

10.9 ’ 

V.- 8 » ... 

2'/.*5 

a 

310 650 

35 3 ** 

IT .3 

VI.- 8 » ... 

3 3*875 

ti 

272 175 

41 872 



Wheat grains capable of germination appeared in the dung within 
13 hours after the experiment began. Two or more days later the num¬ 
ber of viable grains passed by a single bullock varied from 1000 to over 
4000 in a working day while the number passed m 24 hours reached as high 
as 9000. Wheat grains continued to appear in the faeces for two clays afMN: 
wheat had been excluded from the diet. 

It follows therefore that uncrushed wheat grains fed either intention¬ 
ally or accidentally to cattle working on pure cult tire wheat plots are a 
danger to the purity of those crops. 

Seeds of gram (Dolichos biflorus) were aso observed to pass through the 
animal undigested but none were found able to germ'nate. 

Viable seeds of the following were also found : n the dung : 

Asphodelus fistulosus , 

Chenopodimn album , 

Lathyrus aphaca . 
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153 - A Case of Albinism Due to Cold and Occurring in the Leaves of Uruguay Oats. — 

Gassnbr (Rostock Botanical Institute), in Berichte der Deuiscken Botanischen Gcsellschaft, 
Vol. 33, No. 8, pp. 478-486. Berlin, 1915. 

The writer subjected the seeds of various species of cereals to different 
germination temperatures, in order to study the effect of the latter upon the 
development of the plant. Germination took place in the dark and the 
seedlings were therefore completely yellow on account of want of chlorophyll 
in their cells. 

At the end of some days, the young plants were placed in pots and 
exposed to the light, when they soon assumed a bright green colour. Their 
development was fairly normal. 

One species, however, Uruguay oats, manifested on germination an ano¬ 
maly that has hitherto been little known. The leaves and stalks were not 
yellow, as in the case of other species, but wholly, or entirely, white. The 
plants presenting this anomalous appearance had germinated at a lower tem¬ 
perature than the others, namely at 1-2 0 C. In the case of those plants of 
which the organs were not completely blanched, the white patches often dis¬ 
appeared under the influence of sunlight. When however, the leaves and 
stalks were entirely white the chlorophyll did not appear on the plants being 
exposed to the light. All such plants continued to produce white leaves 
which, having no chlorophyll, finally died. 

The writer has not yet determined the direct cause of this albinism, but 
it seemed certain that the chief factor was the cold. It is very probable 
that low temperatures (1-2 0 C.) can injure the chloroplasts of seedlings 
without harming their vegetative cells. When the germination temperature is 
very low, the plant develops normally for the first period, but is incapable 
of making chlorophyll. As the latter substance is indispensable for assimila¬ 
tion, the plant dies after a certain time. 

The writer also tried to determine whether the albinism he had 
observed is a hereditary character in Uruguay oats. For this purpose, he 
sowed the seeds of plants having partially white leaves and stalks. He 
always obtained normal seedlings without white patches on either leaves 
or stalks. 

Mr. Gassner intends to continue these investigations. 

154 - The Question of the Toxicity of Distilled Water, — Hibbard, r. p. (Michigan 
Agricultural College) in American Journal of Botany,Vol II, No, 7, 389-401. Lancaster, 
Pa. October 1915. 

In studying the effect on organisms of single salts or mixtures of salts 
in solution a control or check solution is necessary. Such solution should 
cause no disturbance of the regular functions of the plant. 

For this purpose distilled water has been used but recently the advan¬ 
tages of a physiologically balanced solution have been realised. Both 
have their drawbacks ; the latter because each organism demands a speci¬ 
ally balanced solution. The disadvantages of distilled water have been 
attributed 1} to the leaching of salts from the roots; 2) to starvation of 
the roots; 3) disorganisation of certain complex compounds in the root 
tissues; 4) to the occurrence of a toxic substance derived from the apparatus. 
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The writer investigated the toxicity of distilled water using lnpiu 
seedlings in distilled water and various mixtures of distilled and tap water. 

He concludes that the harmfulness of distilled watei is not due to 
any one predominant factor, lut rather to a resultant of many. 

Firstly, there is the question of the adjustment of the tissues. Better 
growth was obtained, when the change from tap to distilled water was 
gradual than when made suddenly. 

Secondly, there is the question of root excretions. Roots grown con¬ 
tinuously in distilled water presented the appearance of roots injured by 
dilute solutions of toxic salts. No toxin was isolated from the distilled 
water, but changing the water four times daily greatly increased the rate 
of growth of the roots. 

155 _ Water as a Factor of Production in Leguminosae (Royal iiungMiun Agricultural 
Experiment Station at Magyar6\az). — Her ice, S., in Kozlemcnyck (Bulletin 

of the Hungarian Agricultural Stations). — Vol. XVIII, Part 4, pp. 700-787, 6 figs. 
Budapest, 1915. 

According to the latest researches, the development of plants, their 
absorption of nutritive substances and the amount of the crop stand in 
mathematical relation to the variation in the factors of production. Sineey H 
however, each factor acts in a different way upon the development of the 
plant, there is also a difference in the relation between each factor of produc¬ 
tion and the amount of the harvest. There is a certain combination of these 
factors which gives the best results, but if, for example one of them causes a 
disturbance in this balance (undergoes a change in the course of growth), the 
relation between the variation of another factor and the amount of the 
harvest also undergoes a modification, all else being equal. 

During the last 20 years, Seelhorst and his pupils in the first place, and 
more recently, Pfeiffer, Blanck and Mitscherlich have systematically stu¬ 
died the part played by water as a factor of plant production. Their experi¬ 
ments have confirmed the existence of a certain relation between the size 
of the crop and the. increasing amount of the water supplied. According to 
the experiments of Mitscherlich, Pfeiffer and Blanck, the maximum crops of 
oats, peas and potatoes can be obtained with a volume of water respectively 
corresponding to 100, 70, 90 per cent of the water absorption capacity of 
the soil. 

With a view to determining the influence exerted by water on the de¬ 
velopment and yield of leguminosae, and on the increase of nitrogen in the 
soil in which they are cultivated, the Royal Hungarian Station of Agricul¬ 
tural Experiments undertook some experiments in 1913 and entrusted their 
carrying out to the writer. The experiments were made in painted earthen¬ 
ware pots each containing in one series, 44 lbs of sandy, slighty calcareous 
soil, and in the other series, 39.6 lbs of clay containing much lime, The 
subjects of the experiments were : Lupinus albus, Ornithopm salmis, Pisum 
arvense and Vida faba. In each pot were planted 48 seeds of Lupinusalbm* t 
Pisum arvense and Vida faba and 5 X48 seeds of Ornithopm salivus Af~ * 
ter the seeds had germinated, 36 stems of the first three plants and 3 x 36 
stems of the fourth were left in each pot. The plants extracted were buried 
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in the soil of the respective pots. All the four kinds of plants were sown in the 
two sorts of soil on May 15 and harvested on August 13. From the time of 
germination, they were supplied with water in the following manner ; 6 pots 
of all the plants growing in each kind of soil received an amount of water 
corresponding to about 30 per cent of the absorption capacity of the soil, 
and 6 pots received an amount corresponding to about 90 per cent of the said 
capacity. In order to simplify matters, the writer called the first volume of 
water " not plentiful, ” and the second " plentiful ”. 

From these experiments, of which the results are shown by photographs 
and summarised in numerous tables, the writer draws the following conclu¬ 
sions : 

In the case of the Teguminosae, water plays an important part. “ Plen¬ 
tiful water ” increased the crop much more than " not plentiful ”, the effect 
of water on the different plants is not the same, it also depends on the nature 
of the soil. On slightly calcareous, sandy soil, “plentiful water” considerably 
increased the yield in dry matter of all four plants, namely 36 per cent in 
the case of Lupinus albus, 26 per cent in that of Ornithopus sativus, 50 per cent 
in Pisum arvense and 25 per cent in Vida faba. On very calcareous clay, 
“ plentiful water ’ decreased the yield of Lupinus albus 31 per cent, while 
it increased the crop of Ornithopus sativus 4 per cent and the crops of Pisum 
arvense and Vida faba 136 per cent and 88 per cent respectively. In the 
presence of “ plentiful water ” the injurious effect of the lime upon Lupinus 
albus is much more noticeable than in the presence of “ not plentiful water ”. 
In comparison with " not plentiful water ”, “ plentiful water ” has an 
almost equal effect upon the root yield, but less upon the green portions of 
the plant. 

“ Plentiful water ” diminished the nitrogen percentage of the green parts 
in a more noticeable manner in the case of Lupinus albus and Ornithopus 
sativus than in that of Pisum arvense , or Vida faba. On the other hand, it 
did not alter the nitrogen percentage of the roots. Water promoted the for¬ 
mation of nodules; with “ abundant water”, especially in the cases of 
Pisum arvense and Vida faba , many more nodules were formed upon the 
roots than with " not plentiful water 

The water also had a material effect upon the reserve of nitrogen. With 
“ plentiful water ", the nitrogen percentage of the two soils in the case of 
all four plants was higher than with “ not plentiful water ” 

At the time of harvest, the total amount of nitrogen (soil nitrogen + 
plant nitrogen) was greater in the case of one of the pots receiving “ plen¬ 
tiful water * ’ than in that of one supplied with an amount not exceeding 30 per 
cent of the water that the soil was capable of absorbing. The greatest dif¬ 
ference in nitrogen content was observed in Pisum arvense and Vida faba. 

156 - Contributions to the Physiology of Stomata in Sa.ccha.rum officinarum L. 
Observations on Transpiration in Sugarcane. — kotper, j. in Archief voor de 
suikcrindustrie in Ncderlcmdsch-Indie. Year XXIII No. 44, pp. 1673-1700 and No. 45, 
pp, 1715-1733. Soerabaja, November 1915. 

Pursuing his work on the structure of stomata [Archie], vol. 22,1914, 
pag. 1679) the author now made investigations about the way in which 



210 AGRICUI/TURAIy BOTANY. — CHEMISTRY AND PHYSIOIvOOY OR FRANTS 


stomata are affected by light, temperature, and humidity. The results 
are published in the first pamphlet. In the introduction a short account 
is given of the new literature on the subject; special attention is given 
to the new American investigators as Briggs, Shantz, Bivingstone, I/loytl, 
Cannon, Shreve and the work of Prof. 0 . Renner. 

Chapter I deals with the method and its application. After some 
vain trials with other methods, the author decided to use only the paraffi¬ 
ne oil-kero sine oil-benzin test, first introduced by E. Stein* The open¬ 
ing of stomata is estimated by the rate of rapidity with which these se¬ 
veral agents penetrate into the leaf tissue. Several hints are given about 
peculiarities found in its application. 

The influence of light and temperature on the opening of, stomata 
is the question dealt with in the following chapter. Direct sunshine 
shows itself a very active agent for opening the stomata ; darkness pre¬ 
vents from opening, and causes closure when the leaf was open before* It 
seems that prolonged darkness so operates, that the stomata open to a 
constant but very low degree. When there is a moderate quantify 
of light e. g. from a clouded sky, the stomata open slowly and ge¬ 
nerally not to such a degree as in strong sunshine ; this is one of the reasons 
why sunny mornings are a great profit for cane cultivation. In investigat¬ 
ing the influence of darkness a big dark chamber was used, made from doth 
and bamboo, which made it possible to work with 6-montli old plants in 
the field. 

However, the dark cloth absorbed such a quantity of warmth from the 
tropical sunbeams that the temperature rose to about 43°~45° C; the re¬ 
sult of which was, that instead of closing of stomata by darkness, opening 
by heat resulted. When a shelter against the sun was made over the 
black room the temperature remained normal and then darkness caused 
closure of stomata as usual. 

Only a few experiments were made on air humidity; the stomata seem 
to be more opened by a high relative humidity than by a low one. In the 
field however a high humidity of the air is almost always cotinectedwhjj^ 
and is the result of a high soil humidity owing to rainfall or irripffroT 
in consequence the plant is saturated with water. The higher the rate of 
saturation the wider is the opening of stomata and the longer the stomata 
remain open under unfavourable conditions. So it is difficult to see what 
is the specific influence of a high content of water in the air. 

In another chapter several varieties of cane are compared as to the 
diurnal behaviour of stomata. In every variety the rate of penetration 
post meridiem is smaller than that ante meridiem; however, it was found 
that a difference consisted as to the hour at which closing began. More¬ 
over, in one variety the difference between maximum, and minimum opening 
is much greater than in another. One gets the impression that early 
closing is a profitable feature for the plant; that the water consumption of 
such a plant is more economical than in others. As to the question of 
daily periodicity the writer concludes that many facts may bo explained 
by the influence of light, temperature and water-content, but still there are 
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some indications that after a prolonged period of darkness the stomata try 
to open themselves during the time from 8 to io in the morning, which 
fact might be considered to point in the direction of periodicity. 

The second article gives an account of transpiration experiments in 
connection with the movement of stomata. To get an idea of the rate of 
transpiration during the period of rapid development of the cane, 6-9-months 
old stalks were used; they were cut in the early morning, placed in 
big bottles, in which the water was covered with some oil. The bottles 
were protected from abnormal temperatures by a cover of rough pottery. 

The loss in weight (often to an amount of 700 grams one day) was used 
as a measure for transpiration. 

The writer thinks it much better to use this method than the weighing 
of potted plants. When using potted plants one will get quite other re¬ 
sults, when the quantity of available water changes accidentaly. By water¬ 
ing the plant abundantly the loss in weight increased to twice the amount 
it reached originally. Fresh stalks were used every day. In the stoma- 
investigations it lias been mentioned already that differences existed between 
several varieties as to the moment when closing began : the same fact was 
observed in transpiration. Some varieties showed their maximum rate for 
transpiration in the early morning whilst the loss in weight gradually de¬ 
creased; other ones had a maximum at 11 o’ clock andstill other ones showed 
very small differences during the whole day. So one may distinguish three 
groups which differ in the way they use the available water; their beha¬ 
viour also differs as to the cane production and their consistency against 
drought. The daily loss in weight may be in one variety twice as great 
as in another. 

No connection could be demonstrated between the number of stomata 
per unit of leaf area and transpiration. 

The maximum of transpiration may be reached after the closing of 
stomata has began ; the rate of transpiration is to a certain extent inde¬ 
pendant of the behaviour of the stomata. 

.Darkness or weak light is followed by a decrease of the transpiration 

rate. 

Details about the number of stomata and the loss in weight by trans¬ 
piration are given in the original publication. 

The most important result of these investigations is the different 
behaviour which several varieties show in the rate of transpiration ; it pro¬ 
mises to give a new principle for the selection of canes for certain condi¬ 
tions of soil and climate. 

15 7 - The Influence of Temperature on Respiration in Fruit. — zerevitinov, f. v. and 

Tcherkachine, D. L. (Laboratory of Commercial Food Staffs of the Commercial Institute, 

Moscow) in Cholodilnoie Dielo (Cold Storage Industry), No, 6-7, pp. 272-282. Moscow, 

June-July, 1915- 

In the living fruits after harvest complex enzymatic processes continue, 
the chief of which is that of respiration. This process concerns chiefly the 
sugars: fructose, glucose and saccharose. Oil occurs in such small quantities 
as to have a negligible influence on respiration and starch is usually ab- 
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sent from ripe fruits except in the case of bananas which contain as much 
as 14 per cent. 

Respiration of plants occurs normally in the presence of oxygen, but in 
its absence or when present in less quantities than 2 per cent intramolecular 
respiration occurs resulting in the decomposition of sugars with formation 
of carbon dioxide and alcohol, bike all other vital processes, respiration 
is dependent upon external conditions, of which temperature is particularly 
important. 

In 1914-15 the writers made experiments on the influence of tempe¬ 
rature on respiration in the following fruits : apples (“ Antonowka ” and 
• “ Crimean Chafran ”) ; pears (“ Royal ”); grapes; oranges (Caucasian) 
and Italian lemons, using a special apparatus for the purpose. 

The results of these experiments are as follows: 


Apple. 


Temperature 

I,oss of weight in gms 
of CO a per kilogram 
of fruit 

0.1°. . . 


7 - 5 0 - • ■ 

.0.0131 

15*2°. . . 



Apple . 

0° . . . 


4 ° ■ • * 


7 . 5 °. * • 


15 - 4 °. - • 



Pear . 

1 

0 

£ 

. 0.0019 

5 ° * • • 


8 ° . . , 


15 ° • • • 

. 0.0151 

19.4®. . . 



Grapes . 

lyO.ss of weight in gm» 
Temperature of CO a per kilogram 

of fruit 

— o.i°. 0.0015 

7-o°. 0.0071 

14.7°.. 0.016H 

25.2 0 . 0.0203 

Oranges (Caucasian). 

—- 0.2 0 . 0.0025 

7 °. 0.0095 

13 . 5 °. 0.0164 

180. 0.0220 

Italian lemons . 

— 4°. 0.0020 

0.5 0 . 0.0040 

7 °.0.0090 

.. 0.0n 9 

1 . 5 °. 0.0x66 


Thus showing that respiration increases with increase of tempemturts. 
As a general rule a rise of i° C. increases the yield of carbon dioxide per kilo¬ 
gram of fruit per hour by 1 millig am; the minimum being 0.8 mg in the 
case of lemons and the maximum 1.2 mg in the case of the apple " Anto- 
novka”. _ Generally the output "in carbon dioxide increases more rapidly 
than the increase of temperature. 

The most important constituents of the fruit are consumed, viz : the 
organic acids and sugars. Thus by storing fruits at low temperatures the 
consumption of organic matter is very much reduced. At a temperature 
of 7 0 C. apples lose 3 times as much carbon dioxide as at o° C.; grapes and 
pears 5 times as much; oranges 7 times and lemons 5 times. Whilst stored 
at 150 apples lose 5 times as much, pears 8, grapes ix, oranges 8 and lemons 
8 times as much, as when stored at o°. 
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Assuming that all the carbon dioxide is derived by the oxidation of su¬ 
gars the writers calculate this loss as follows: at o°, from 0.07 to 0.19 per 
cent, at 7 0 from 0.34 to 0.64 per cent, at 15 0 from 0.71 to 1,16 per cent per 
month. 

158 - Some Effects of Ethylene on the Metabolism of Plants (1). — Harvey, e. 

(Hull Botanical laboratory) in the Botanical Gazette, Vol. IfX, No. 3, pp. 193-214, 

figs 1-2. Chicago, Ill. September 1915. 

Etiolated sweet pea seedlings were exposed in an atmosphere contain¬ 
ing ’oooi per cent by volume of ethylene. The effects of the treatment 
were investigated under the following heads: 1) chemical composition, 

2) acidity, 3) osmotic pressure and permeability and 4) respiration. 

The results were as follows : 

1. The simple soluble substances increased at the expense of the 
higher soluble and insoluble forms. 

2. The hot alcohol-ether soluble substances (sugars, amino acids, 
amides, polypeptides, lipoids, etc.) increased by 8-9 per cent, while the 
insoluble substances (proteins, starch, cellulose, ligno-celluloses,etc.) were 
correspondingly diminished. The water content of the fthylene treated 
and control tissues was the same. 

a. The soluble lower sugars (by direct reduction) were about 11 
per cent more and the soluble higher sugars (by reduction after hydrolysis) 
about 3 per cent less ; the cellulose content was also diminished by about 
3 per cent. 

b. Amino acids and amides were increased and the polypeptides 
apparently decreased; the protein content was also about 3 per cent less. 

c. Pats were much less abundant but the free fatty acid value was 
unchanged. 

3. No change in acidity was observed. 

4. The osmotic pressure as determined by both freezing point and 
plasmolytic methods was increased. 

5. The C 0 2 production and 0 2 absorption were retarded, but the 
respiratory ratio remained practically the same. 

159 - On the Inheritance of Some Characters in Wheat, n. — Howard, a. and Howard, hast 

G. 1,. C. (Imperial Economic Botanists) in Memoirs of the Department of Agriculture in BREEDS 

IndiaBotanical Series Vol. VII, No. 8, pp. 273-285. Plates I*VIII. Calcutta, October 19x5. 

In a previous paper (2) it was shown that P 2 generation hybrids be¬ 
tween bearded and beardless ears of wheat were intermediate in type. The 
simplest explanation of these results appeared to be that two factors are 
present in the bearded parent, one capable of producing short awns or tips 
only, the other when added to this resulting in fully bearded plants. 

On the presence and absence hypothesis the results of the various 
crosses would be represented as follows (B representing the long and T 
the short factor): 


(t) Sec also B. Feb. 19x4, No. 113, and B . Oct. 1915, No. 1089. {Ed.). 

(2) See B. Feb. 1913, No. 118. (Ed,). 
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x. Fully bearded wheals — BBTT. 

2. Plants with tips only — bbTT. 

3. Absolutely beardless plants — bbtl. 

4. The F 1 generation between 1 and s - - BhTL 

5. The generation ■—-BBTT -|* 4 BbTT 1 4 BbTT |- 2 BBTt 4 " bbTT \ bb'l'l 

-f- BBtt + 2 Bbtl -f- bbtt. 

In order to test this theory and isolate if possible the two factors, the 
cross between a fully bearded wheat and an absolutely beardless one was 
continued to the 4th generation. 

Out of 247 F 2 plants, 230 ripened enough vseed for sowing. Of the 17 
unripe plants 1 was fully bearded 2 half bearded and 14 were tipped. 

The results of the F 3 generation of a cross between a lull}’ bearded and 
beardless are summarised as follows : 



Fully 

bearded 

BBTT 

Minute 

Tips 

BbTt 

Net ulv 
bearded 
BbTT 

Halt’ 

bearded 

BBTt 

bong 

tips 

Bl-ltt 

Minute 

tips 

Bbtt 

Short 

tips 

bbTT 

Minute 

tips 

bbtl 

Beardless 

bbtt 

Expectation 

15.5 

61.6 

30.8 


154 

30.8 

154 

3°*K 

15.4 

Actual 

16 

54 

40 

33 

15 

22 

13 

24 



Four of these types viz. fully bearded, BBTT, beardless, bbtt, long- 
tipped, BBtt, and short tipped, bbTT, bred true in the F 4 generation. 

CroSvSing the two latter types gave an F x generation exactly resembl¬ 
ing the Fj between the original parents and having the constitution BbTl. 
The F 2 generation of this cross showed all stages between beardless and 
fully bearded. The theory is therefore confirmed. 

The isolation of the two constituents of the fully bearded character 
may prove of some practical value in India where there is in certain locali¬ 
ties a preference for awned wheats which suffer less from attacks of birds 
and hold their grain better. By the selection of suitable types with short 
or long tips it might be possible to meet the prejudices of the cultivators 
while avoiding the main disadvantages of long awns. 

The inheritance of felted and smooth chaff characters was further in¬ 
vestigated and results similar to the above were obtained showing that two 
factors are involved in the felted character. Cases of felting were also ob¬ 
served in which only one character was involved. This factor is of consi¬ 
derable importance in the damper regions of India as it increases i he ten¬ 
dency to lodge and the spread of rust, etc, 

160 - The Relation Between the Sugar Content and the Chemical Characters of the 
Descendants of the Same Plant of Sugar Beet in the 1 st Generation, anokuk, 

K.,andtJRBAN J.,in Zeitschnft fur Zuckertndustncin J3oehnten,Y<xir 40, No. 3, pj>. mjM j j, 
Prague, December 1915. 

In their latest experiments the writers proposed to determine ; 
a) The relation between the weight of the root and its sugar content, 
on the one hand, and the relation between the weight of the leaves and the 
sugar content of the root on the other ; b) the relation between the amount 
of sugar and of dry matter in the leaves and roots ; the relation between 
the sugar content and the amount of ash in the roots and leaves ; d) the re¬ 
lation between the sugar and albumen contents of the roots and leaves. 
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The results of the experiments may be summaiised as follows : 

1) The descendants having the same saccharine content may vary 
in the weight of their roots and leaves, but these difference do not exceed 
the normal limit of variation. As regards the average sugar content and 
the average weight of the roots, the law of correlation has but a limited 
value; the importance of this law is greater in the case of the average 
amount of sugar in the roots and the weight of the leaves. As to the last 
relation, it may be said that the larger the saccharine content of the roots, 
the less the average weight of the leaves. 

2) The descendants having the same saccharine content may have 
different amounts of dry matter present in their roots and leaves, but these 
variations are within the normal limits for dry matter. As a rule, the smaller 
the amount of sugar, the less dry matter there is in the root and leaf. 

3) Plants with the same saccharine content can have different 
amounts of ash in their roots and leaves, but these differences are always 
within the normal limit of variation. Generally, a larger amount of ash 
in the roots and leaves also corresponds to a higher sugar content in the roots 
and vice-versa. 

5) Plants with a determined sugar content may have different 
amounts of nitrogen in their roots and leaves, but these differences do not 
exceed the normal limits. The average sugar content of beetroots seems 
to be in direct relation to the average amount of nitrogen in the roots and 
leaves, when it is a question of a slight increase in the amounts. 

161 - Intermediate Characters in Various HybridSpecies of Iris. —1. dykes, w. r. Do 
Mendels' I y aws hold Good for Crosses between Species), in The Gardeners 1 Chronicle , Vol. 
EVIII No. 1500, pp. 196-197. London, September 25, 1915- — II. Mottet, S. (Ees Iris 
interni^diaires) in Revue Iioriicole , Year 87, No. 30, pp. 582-583, Paris, November 16,1915. 

I. — The writer crossed various species of Iris to determine if Mendel- 
ian laws were valid between different species. The results with numerous 
pairs of characters showed no dominance but only a blending of characters. 

Iris boissieri , bulbous, with the beard of the sepals in the form of long 
straggling golden hairs 0.117 to 0.234 inch in length, crossed with I. tingi - 
tana having no trace of hair gave a hybrid with hair distinctly visible to 
the naked eye but less than 0.0585 inch in length. 

L tectonm (which has a tuft in place of hair) crossed with L cengialtii 
(a hairy type) gave a hybrid with a light violet coloured tuft bearing a 
short hair. 

I. xiphium (with perianth tube) crossed with I. tingitana and Lfilifolia 
(having perianth tubes 0.975 and 0.507 inch, respectively) gave hybrids 
with perianth tubes respectively 0.507 und 0.234 inch long. 

I. clarkei with solid stems crossed with I. chrysographes with the inter¬ 
nal cavity of the stem occupying about half the diameter, gave a hybrid 
intermediate with central hollow almost but not entirely closed with pith. 

/. pallida with papery spathes which become entirely white and dry 
before protruding from the floral opening, crossed with J, variegata with 
green and herbaceous spathes gave a hybrid with spathes green in the 
lower portion and parchment-like in the upper portion. 
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The hybrid between L reticulata and I, bakeriana is intermediate 
between the parents as regards leaf shape. 

Also with regard to the colouring of the petals many hybrids are inter¬ 
mediate between the parents of various species, e. g. I. pallida x L varie~ 
gala; I. trojana X I. variegata 1 . boissieri x I. juncea; L fulva x L 
foliosa; L forresti X L sibirica. 

AH these cases appear to show that the law of dominance in the Men- 
delian sense is not universal and is not always valid for crosses between 
species. 

With the exception of L chrysographes X L fomstii and also possibly 
of I. pallida X L variegata and of L fulva X L foliosa all the above hybrids 
were sterile both with respect to their own pollen and that of both parents. 
The two possible exceptions are cases in which the parents are somewhat 
related whilst the fertile hybrid has more definitely related parents. 

II. — Crossing I, pumila an early flowering species (beginning to end 
of April) with I. gemanica of which the earliest flowers appear about the 
middle of May, gives numerous varieties named Iris interregna flowering 
in the first half of May, thus enabling a continuous supply of Iris for 3 
months (April to June). 

These new Irises are intermediate between the two parent species not 
only in date of flowering but for height, leaves and dimensions of the 
flowers. 

162 - Calcium Hypochlorite as a Seed Steriliser. — Wilson, j. k. in American Journal 

of Botany , Vol. II, No. 8, pp. 420-427. Lancaster, Pa., October 1915. 

For certain physiological experiments seeds and plantlets free from 
active bacteria and fungi are necessary. Most attempts to secure such seeds 
or plantlets in any considerable number have resulted in failure, usually 
because of the harmful effects of the germicide, its low efficiency or the 
complicated methods required for treatment of the seed. 

The writer reviews the various treatments tried from time to time by 
various investigators and notes the following substances as being most 
frequently used : mercuric chloride, alcohol, formalin, hydrogen peroxide 
and combinations of these. None of these substances has been found to 
be as satisfactory as bleaching powder (calcium hypochlorite). The method 
of using this substance was as follows: 10 grams of commercial chloride 
of lime (titrating 28 per cent chlorine) is mixed with 140 cc. of water. 

The mixture is then allowed to settle for 5 or 10 minutes and the super¬ 
natant liquid decanted off or filtered. The solution or filtrate, which contains 
about 2 percent of chlorine, is used as the disinfectant. The volume of 
solution employed should be about 5 times or more the volume of the seed. 
It is not necessary to remove the traces of disinfectant from the seed since 
it does not appear to interfere with the germination unless the period of 1 
treatment is exceedingly long. 

Experiments with many species of seeds showed that the time required 
for sterilising the seed was in most cases several hours less than the expo¬ 
sure necessary to produce injury. 
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The time required to sterilise the various seeds varies considerably: 
thus alfalfa requires about 6 hours while wheat requires more than twice 
as long. 

This method may also be used in the eradication of plant diseases 
conveyed by means of the seed. 

163 - Production and Commerce of Forage Plant Seeds in Canada. — Clark, g. h., in 

Dominion of Canada, Department of Agriculture, Seed Branch, Report of the Seed Com¬ 
missioner 1914. Ottawa, 1915. 

In the following Table I, the data of the clover and grass seed pro¬ 
duced in Canada in 1910, are given according to the last Census. 


Table I. — Clover and grass seed produced in Canada. 


Provinces 

Clover seed 

pounds 

Grass seeds 

pounds 

Prince Edward Island. 

41 678 

588 243 

Nova Scotia. 

I 352 

36 339 

New Brunswick. 

3 573 

86916 

Quebec. 

127 420 

I 977 802 

Ontario .. 

20 on 052 

5872 171 

Manitoba. 

900 

115 131 

Saskatchewan. 

16 

75 9 X 6 

Alberta. 

2 678 

17798 

British Columbia. 

— 

I 780 

Total for Canada . . . 

20 188 669 

6 772 096 


Canada's exports and mports of clover and grass seed during the last 
four years ending March 31, are shown in the following Table II, which 
is compiled from the reports of the Department of Customs. 


Table) II. — Exports and Imports of forage plant seeds in Canada. 


♦ 

Years ending 

March 31 

Export 

Imports 

Clover seed 

Grass seed 

Clover 

and grass seed 

Bushels 

Value j 

$ & 

Bushels 

Value 

$ & 

Value 

$ & 

1911. 

211118 

1656 815 

34 ° 9°9 

78586 

213 158 

43 859 

■ 

921 933 

198719 

1912. 

93 976 

938 633 

193 134 

in 246 

205 917 

42163 

7 i 5 604 

15465* 

* 9*3 .. • • • 

69 149 

738 377 

151 929 

117 621 

I 24 f 949 

25 709 

981190 

203954 

* 9*4 .. 

118 601 

1 094 330 

226 405 

110873 

106 708 

21 958 

1 051 881 

211436 
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In years of normal production there is sufficient red clover seed pro¬ 
duced in Canada, mostly in southwestern Ontario, to meet domestic require¬ 
ments, and considerable quantities are exported, Canada exports alsike 
seed extensively in a year of average production, Toronto being one of the 
largest markets of the world, as all the seed sold in Canada is practically 
produced in Ontario. Alfalfa seed is almost entirely imported from the 
western United States and from Europe. The seed of white or Dutch Clo¬ 
ver (Trifolium repens) is imported from Europe to Eastern Canada and from 
the north-western United States to Western Canada. Most of the timothy 
seed sold in Canada is imported from the United States. The chief timothy 
seed producing area of the world is within a radius of 250 miles of Chicago. 

While practically all the field root seed in commerce is imported, prin¬ 
cipally from England, France, Germany, Denmark, and United States, some 
kinds are now being grown to a limited extent in different parts of Canada. 
The sources of seed supply may be divided as follows: a) the Experimental 
Farms, which grow standard and new varieties of grain under careful su¬ 
pervision ; b) farmers who are specializing in seed growing, have their crops 
inspected and produce excellent seed grain. (Crops grown by members of 
the Canadian Seed Growers' Association are inspected in the field and agaiff 
when threshed and ready to sell); c) reputable seed merchants; d) dealers 
who procure ordinary commercial grain intended for milling or feeding 
and represent it as seed; e ) irresponsible travelling seed vendor^. 

The inspection of the seed trade, carried out in conformity to the Seed 
Control Act, has been intensified. More inspectors have been employed 
and the territory covered more thoroughly than ever before. 

The following Table III gives the results obtained in the spring of 1914, 


Table III. — Control of forage plant seeds in Canada. 





Violations 


provinces 

Places visited 

Dealers visited 

of 

the Seed Coni rol 
Act 

PlOSOOUtiolIH 

Prince Edward Island . . . 

<55 

136 

7 


Nova Scotia. 

156 

349 

1 


New Brunswick. 

120 

305 

35 

* 3 

Quebec. 

460 

1 310 

274 

9 

Ontario. 

643 

1 586 

224 

6 

Manitoba. 

*35 

402 

58 

2 

Saskatchewan. 

141 

555 

87 

5 

Alberta. 

78 

33 * 

IS 

5 

British Columbia. 

63 

*99 

2 

— 

Total for Canada . . . 

1 861 

5 173 

708 

30 


30 
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164 - Selection Of Wheats for Spring Sowing. — Biffen, R. H. (Professor of Agricultural 

Botany, Cambridge) in The Journal of the \Board of Agriculture, Vol. XXII, No. 9, 

pp. 867-871. London, December 1915. 

February is the usual month for the sowing of spring wheat in 
England, but if this operation is delayed later than the middle of this 
month some consideration must be given to the particular variety of 
wheat to be sown. 

After this date the ordinary autumn wheats are decidedly risky; the 
crop may ripen late and be attacked by sparrows, or the plants may fail to 
produce ears and merely continue their vegetative growth. 

During the past season two of the safest autumn wheats for sowing up 
to the end of February were “ Squareheads Mascer” and " I v ittle Joss”. 
In fact both these varieties were sown on several occasions in March with 
satisfactory results. 

Some of the rapidly maturing varieties may be sown as late as April 
or even May with success. Of these the following are recommended: 

April or April Bearded ; ears slender, lax and bearded, red or reddish- 
grey in colour; grain red, slightly better quality than most English wheats, 
may be sown in April and harvested soon after autumn wheats. 

Nursery wheat] ears broad, dense and well set, with pale beardless chaff; 
grain red and of better quality than most English wheats; yields a better 
crop than the preceding but requires to be sown earlier. 

Red Marvel (. Red Admiral) or Japhet; imported from France, ears large, 
lax, beardless, dull white colour; grain red and of poor quality; straw liable 
to bend and become discoloured; early sowings yield equal to autumn wheats. 

Dreadnought (Hatif Inversable) of French origin; ear large, dense, grain 
of medium quality; straw, short, suitable for deep rich soil; should be sown 
not later than Febraury. 

Red Fife, Burgoyne’s Fife and Marquis are suitable in certain districts 
and yield grain of excellent quality. They may be sown any time between 
October and the end of April. 

Cultural observations. Spring wheats must usually be sown a little 
thicker than autumn wheats; from 3 to 4 bushels per acre being usual. 

A dressing of s / 4 to 1 cwt of sulphate of ammonia and 2 to 3 cwts of 
superphosphate per acre should be applied at seed time to encourage 
growth and hasten maturity. 

165 - Wheat Growing Competitions in the Roman Campagna in 1914 . — Mmistero 

di Agrkultura , Industrie* c Commercio , Rdazione della Commissione giudicatrice , pp. 159, 

14 Plates. Rome, 1 1915, 

The plan of work of the commission comprised : 1) visiting the farms 
during the period between the appearance of the ears and maturation, 
and determination of the variety of wheat grown; the nature of the land ; 
the preceding crop; the manures and preparation of the soil; time and me¬ 
thod of sowing ; quantity of seed sown ; appearance of the crop and damage 
caused by fungus diseases, etc.; 2) examination of the material from the 
point of view especially of the commercial characters of the grain (height 
of plants, vigour of haulm, presence of rust, state of maturity of the ears, 


4 
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quantity of grains per ear, general appearance, uniformity and colour of 
grain); 3) botanical study (weight per bushel, purity of grain, germinating 
power, physical properties of grain) and chemical composition of the wheats 
exhibited. 

The wheats were divided into 7 groups, viz: Rieli, Oloua, Cotogna (re¬ 
presented by 63 out of 123 samples), Fucense tenero (soft) (7), Ronumello 
(7), Gentile rosso, Carosella, Zucchetto, Noe (21), Inversable (9), Varieties of 
Triticum turgidum (5), Spring wheats (n). “ Rieti” and “ Fucense tenero ” 
were generally of normal specific gravity whilst their weight per 1 000 grains 
was a little inferior to that of the same varieties cultivated in other regions. 
Compared with Rieti, Romanello did not show any appreciable differ¬ 
ences with regard to the variation in the weight of grain but reached a 
higher specific gravity. In the case of Gentile Rosso the weight per bushel 
was generally high and the weight per 1 000 grains still higher although it 
was somewhat lower on the whole than in the more northern regions. 

The samples of Carosella wheat showed a higher weight per bushel and 
weight per 1 000 grains than Gentile rosso. There was room for improve¬ 
ment in the weight per 1 000 grains of some improved samples of Inversable*; 
and of the decidedly poor varieties of Tr. turgidum. The spring 
showed normal condition with regard to these two characters. The ger¬ 
minating power was generally high for all the wheats exhibited showing 
that conditions were favourable to the maturation of the grains. In 
a Table are given the average, maxima and minima of the weight per 
bushel and per 1 000 grains as well as of the physical characters of 
the varieties Rieti, Gentile rosso, Carosella and Inversable, in relation to 
the, grain grown from the original seed and from, seeds obtained by re¬ 
production. 

Comparing the results of the various varieties exhibited, the following 
conclusions are drawn: 

1) The conditions in the Roman Campagna are favourable to the 
cultivation of all the varieties of soft winter wheat at present more or less 
distributed throughout this region. With regard to quality, Cologna and 
Romanello appear to be superior to Rieti and Fucense and Carosella t 4 " 
Gentile rosso. 

2) The varieties Triticum turgidum were not very successful on ac¬ 
count of their long vegetative period and slow maturity. The quality of 
the grains also leaves much to be desired. 

3) With regard to Vilmorin’s Inversable, judging from the quality of 
the grain exhibited the writers consider this variety more suitable for the 
more fertile and less exposed regions. 

4) The results of the cultivation of spring wheats are very satisfac¬ 
tory from the point of view of quality of grain and they are always prefer¬ 
able to late sown autumn wheats. 

5) A comparison of the quality of the grain obtained from the first and 
second, generations of local seed and that of the grain from the original seed 
shows great promise from the selection work undertaken by the Ministry of 
Agriculture* , 
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The results of the chemical analysis showed generally a fairly high nu¬ 
tritive value in the wheats exhibited. 

Out of ioo samples examined 55 contained from 14 to 16 per cent of 
nitrogen, 31 from 12 to 14 per cent and only 4 contained less than 12 per 
cent whilst 10 reached 16 to 18 per cent. All the samples contained more 
gluten than the minimum of 25 per cent required for bread making. 

The results of chemical analysis were as follows : 

pei cent per cent 


Phosphoric acid (P 2 0 5 ). . 0.70—1.19; 70 % contained from 0.85 to 1.05 

Fa t.1.50 — 2.64: 67 » » » 1.90 to 2.20 

Cellulose. ..2.22 — 4.00; 72 » » » 2.50 to 3.50 

Ash.1.70 — 2.53; 68 » 1 » 1.90 to 2.20 

Pentosans.6.22 — 9.04; 64 » » » 7 to 8. 


Comparing the nitrogen content of the samples grown from the original 
seed with that of samples of the same variety from different generations it ap¬ 
pears that the climate of the Roman Campagna tends to increase the ni¬ 
trogen content of wheats from more northern latitutes. Thus of 26 samples 
of Rieti grown from original seed, 4 per cent had a nitrogen content less 
than 12 per cent; 42 per cent contained from 12 to 14 per cent; 46 per cent 
from 14 to 16 per cent; 8 per cent more than 16 per cent; whilst of other 
strains of this variety grown locally 23 per cent contained less than 
12 per cent of nitrogen, 65 per cent from 12 to 14 per cent and 12 per cent 
from 14 to 16 per cent. Similar variation was found in the case of the 
variety “ Gentile rosso 

The report concludes with notes on: the climatic conditions of the 
Roman Campagna in their relation to the cultivation of wheat; rotations 
practised and the improvements effected by adopting more modern systems 
which secure a more intensive cultvation by means of lucerne; the clearing 
and drainage of uncultivited land ; the use of mineral manures. 

yfi6 - Effect of Frequent Cutting on the Water Requirement of Alfalfa. —Eyman j . brigqs 

ftiidSCHANTi! U.I/.,in Bullet hi of the U. S. Department oj Agriculture, N. 228,5 pp, Washing, 
ton, 1915. 

The writers have carried out some experiments designed to determine 
whether alfalfa in the early stages of growth ollowing a cutting has a water 
requirement differing from the water requirement of the plant during the 
normal period of growth, and to what extent frequent cutting or grazing 
during the hottest part of the year modifies the seasonal water requirement. 

Two standard sets of selected Grimm alfalfa, each consisting of six pots 
of plants, were employed in these experiments. The plants were treated in 
the usual way up to the time of the first cutting on July 26. Following this 
date, the growth on the pots of series B was cut back weekly, and the growth 
of the plants in series^ was allowed to proceed without interruption until the 
time of the second cutting. Both sets were then allowed to grow uninter¬ 
ruptedly until the third and final cutting was made. The results were as 
follows: 
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Period of growth 

Total dry matter 
produced (6 pots) 


Series i 

Seiies B 

... 

Grams 

Giams 

May 24 to July 26 (1) . 

794.0 

172.3 

July 26 to Sept. 6 . 

769.O 

1594 

Sept. 6 to Nov. 4. . 

464.O 

223.2 

Combined . . . 

| 2.027.4 

854.9 j| 

*___ 


' ..M 


(i) Series B was replanted June 3. 


Total water 
absorbed (6 pots) 

Watei requirement 
based on 1 feu- 
of dry matter produced 

Series A 

Scries IS 

Series. A 

Series B 

kilos 

Kilos 

i ^ 

1 Kilos 

Kilos 

474.8 

289.3 

600 4 17 

615 4- 6 

655-5 

153.3 

853 + 13 

975 + 23 

195.1 

IO4.8 

421 d* IO 

479 d" T6 

1-325-4 

| 547*4 | 

1 1 

j 656 4- ti 

j 642 d“ 6 


The water requirement of the two series during the first period was prac¬ 
tically the same. The difference is less than the probable error. 

During the second period the water requirement of series B gave an it? 
crease of 14 J 4 per cent on the water requirement of series A . It thus appears 
that alfalfa is slightly less efficient in the use of water when subjected to 
weekly cuttings. During the third period, the series B shows also an increase 
of 14 + 4 per cent in water requirement compared with series A , which may be 
the result of the weakening of the plants during the second period through 
the forced reduction in the leaf and stem area of the plant This would 
tend to prevent the normal development of the root system, which in turn 
would increase the water requirement during the 3rd period, since a rela¬ 
tively greater proportion of food material would be diverted to the roots. 

The water requirement based on the total dry matter produced during 
the season (May 24 to November 4) is practically the same for the two se¬ 
ries; the difference, 14 7 13, being without significance. It is interesting to 
note that the final figure of series A is higher than that of series B notwith ¬ 
standing the fact that the water requirement of each of the three crops is 
higher in series B than in the check series. The explanation of this apparent 
anomaly is to be found in the relative yields during the second (midsummer) 
period, during which time series B produced only r8 per cent of its total dry 
matter, while the check series {A) produced 38 per cent. 

Series A produced practically the same amount of dry matter during the 
second period as during the first while series B produced only 30 per cent 
as much during the second period. Series B was also maintained during the 
midsummer period with an actual .expenditure of only one third the water 
required by series A . This forced economy in the use of water through 
frequent cutting seems not to be without effect on subsequent production. 
Series B produced only 48 per cent as much dry matter during the third 
period as the check series, while during the first period, notwithstanding the 
.shorter period of growth, series B produced 60 per cent as much dry matter 
as the check series A . 
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The results here recorded indicate that the total consumption of watei 
can he controlled to a considerable extent by pasturage or frequent clip¬ 
ping. This affords a means of limiting the growth of the crop so that its de¬ 
mand for water will not exceed the available moisture supply. It is evident 
that the greatest production can be obtained by allowing the crop to grow 
when the water requirement is lowest, i. e., in spring or autumn and by keep¬ 
ing the leaf surface at a minimum during the summer through clipping or 
pasturage. This affords a simple and practical means of obtaining a return 
from alfalfa commensurate with the available moisture and at the same time 
reducing the danger of drought injury. The writers state that a practice 
similar to that suggested has been gradually developed in Australia, where 
a hay crop is grown in the early spring and the alfalfa is pastured during 
the remainder of the year. 

On the other hand the results of the experiments described show that 
when the moisture supply is adequate for continuous crop production during 
the season, close pasturage or clipping would result in a marked reduction 
in the amount of alfalfa produced. Consequently where grazing is practised 
greater production can be secured by intermittent grazing, that is by em¬ 
ploying several fields which are pastured in rotation. 

167 - Scotland’s Upland Grazings. — Macpherson, l) and Smith, w G, in The Estate 

Magazine, Vol. XV, N. u, pp. 600-610. Eondon, November 1915. 

Upland grazings occupy in Scotland 48 per cent, of the total laud of 
the Kingdom. These lands are mainly devoted to sheep farming with flocks 
of Blackface and Cheviot mountain breeds. Cattle grazing occupies the 
lower marginal areas. The grazings are classified as belonging to five dis¬ 
tinct types, namely: 

1) Peatlands. — (Calluna, Eriophonmi and Scirpus caespitosus). 

2) Nardus Grassland. — {Nardus stricta), 

3) Heatherlands. — {Calluna). 

4) Molinia Grassland. — [Molima coerula ). 

5) Alluvial and Flush Grasslands. 

The extent and distribution of the individual types are determined 
chiefly by topography and climate, but past history, and interference by 
animals or man are important c. g., grazing, burning, draining, liming. The 
types are relatively constant throughout, but may occur in various combina¬ 
tions in association with differences in the factors. Thus in different local¬ 
ities the grazing areas present distinctive features. This involves different 
systems of management, e. g. dry south-eastern area and humid western area 
of Scotland, Alluvial and flush grasslands, heatherlands and peatlands are 
most valuable to the grazier, Nardus and Molinia are of secondary im¬ 
portance. The value of a grazing depends on a suitable representation of 
types and on their relative disposition. 

Dealing with the improvement of these lands, it was shown that al¬ 
luvial and flush grasslands can be made to replace heather and Nardus by 
suitable irrigation with water derived from springs or with surface-water 
bearing rain-wash. Invasion of acid water deteriorates the pasture, favours 
Nardus , and, where pan ” is formed, promotes retrogression to moorland. 
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These grasslands are suitable subjects for manurial treatments, c. g. t ba¬ 
sic slag. Destruction of bracken increases the productive capacity of the 
pasture. 

The grazing value of heatherlands is greatly increased by regular bu ruing 
on a suitable rotation. Renewal of burnt areas results through: r) growth 
from the shoot; 2) Colonisation by seedlings. The former gives tile most 
rapid recovery. Types of heatherland with slow and rapid rejuvenating 
powers require different burning rotations respectively. Draining increases 
the proportion of heather in peatlands, but reduces that of cotton-grass 
(Eriophorum) and deer-hair grass (Stirftu$ caespitosus) , and favours invasion 
of Nurdus. Tittle improvement is possible. 

Where flushing is possible good pasture may be induced, otherwise in 
Nardus and Molinia areas grazing value is improved by burning on a short 
rotation. 

168 - Cultural Experiments Conducted in Denmark with Different Mixtures of the 
Seeds of Forage Plants. — Eindhard, E., in Tidsskrift for plant eavl, Vol. 22, Part 4, 
PP* 554'709. Copenhagen, 1915. 

The results obtained by the writer during his experiments that coyef|^ 
ed a long period (1900-1912) are of considerable interest, ioi they are lr 
direct contrast to the theories at present obtaining as regards mixtures of 
seeds in the case of forage plants. 

At the time of his experiments, the writer used as a comparative mix¬ 
ture one recommended by Nielsen which has long been commonly em¬ 
ployed in Denmark, namely: 


Early red clover .... lbs 6.4 per acre Phleum pratcnse .... lbs 1.8 per acre 
Trifohum hybridum ... » 1.8 » Festuca prate ns is .... » i.l » 

Tnfolmm repens . .... » 0.3 » Lolium perenne . » i.S •> 

Agropyrum repeus ... » 3.2 » Lolium italicum ..... » 1.6 » 

Avena fatua ...... » 3.2 » 


Which makes in all about 20 lbs. per acre. 

From its composition, this mixture is as suitable for grass as for hay, it 
gives an early cut, and an abundant new, summer growth, both in the 1st and 
2nd years; the yield is certainly not very great, but it is constant and equal 
from year to year, even in the event of the red clover producing little. The 
large number of species composing this mixture prevents an entire failure 
of growth as often happens when only the most productive types are used. 

On increasing the Agropyrum percentage at the expense of A vena fa¬ 
tua, the hay crop decreases, if on the other hand, Avena fatua predomin¬ 
ates, the yield is large It should, however, be noted that this latter grand- 
nea will not grow on calcareous soil and is not suitable either for grass or 
pasture. 

By substituting Lolium perenne for Agropyrum, the amount of hay is 
.increased in the 1st year, but the crop is smaller in the 2nd year. If Agro¬ 
pyrum is replaced by Phleum , an abundant hay crop is obtained the 1st 
year, b^t the new growth is scanty. 
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In the experiments carried out by the writer, Festuca pratensis did not 
give very good results, as far as the hay crop was concerned, and proved very 
exacting on the soil, which has to be damp, rich in humus, and liberally ma¬ 
nured. Trifolium hybridum only gives a good crop when the summer is cold 
and wet, while T. repens grows abundantly in low, cold localities. In or¬ 
der, however, to insure a good and constant crop of hay, it is necessary, 
as is otherwise known, to mix the Gramineae with forage Leguminosae . 

Amongst the latter, red clover is much prized; it can, in certain cases, 
be replaced with advantage by Lotus corniculatus and by lucerne, which 
insure a heavy yield the 2nd year. In places where the special conditions 
of the soil and climate require that red clover should be entirely excluded 
from the mixture, because of its doubtful success, it is advisable to replace 
it by Lotus corniculatus . Though the latter has a somewhat late spring 
growth, its after growth is on the other hand abundant, and it does better 
the 2nd year than red clover. As for lucerne, it yields little the 1st year 
and only grows strongly in the 2nd and 3rd years. 

The following is a summary of the results obtained with 10 Gramineae - 
Leguminosae combinations, which in their entirety, correspond to the most 
various cultural conditions, and when used suitably according to the indivi¬ 
dual case, give a much larger yield than the ordinary Nielsen mixture: 

1) Early red clover and Avena fatua for biennial stands: the oats grow 
strongly the 2nd year. 

2) Early red clover and Poa for damp soils where clover does not 
grow well. 

3) Early red clover and Lolium italicum for annual stands: growth pre¬ 
cocious and new growth very stout. 

4) Early red clover and Lolium perenne : hay crop same as with pre¬ 
ceding mixture, but new growth less strong. 

5) Eate red clover and Phleum pratense in biennial stands give a 
considerable amount of hay, but the new growth is weak. 

6) Trifolium agrarium and Lolium perenne in annual stands behave 
like the preceding mixture. 

7) Trifolinm agrarium and Lolium italicum give an early cutting and 
abundant new growth. 

8) Anthyllis and Bromus arvensis give a plentiful last cut. 

9) Anthyllis and Lolium perenne: their cttt is neither too early, 
nor too late,* their new growth is abundant. 

169 - Cultural Experiments in Germany with Trifolium pratense from 18 
Different Localities. — Roemer. C„ ill Illustrierte Landwirtschaftliche Zeitmg) Year 35, 
No. 88, p. 374. Berlin, November 3, 1915. 

In 1914-1915, the writer experimented in order to determine 
the productive value of the different kinds of red clover on the mar¬ 
ket, as shown under natural conditions in Germany, For this purpose, he 
Used clover derived from 18 different localities, including the best-known clo¬ 
ver-producing districts of Germany and also foreign countries. Each sample 
consisted of a mixture of seed of different local varieties which had not 
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been improved by selection, but faithfully representing their native charac¬ 
teristics. 

The writer sowed the seed from each locality on 4 separate plots of 13.4 
sq. yd. There were thus in all 72 plots. The seeds were sown in the spring 
of 1914 without any cover crop and the first cut was made on the 30th J uly 
following; the second cut in 1914 was not controlled by the writer. T111915, 
two cuts were made, one on June 14, the other on September 28. The yields 
from each cut are given in the following Table, 



Green crop in 

lbs per plot ;j 

1 

Relative yield 

Original locality 

of clover 

1914 

cut 

July 30 

1915 

cut 

June 14 

1915 

cut 

September 

28 

Total 

in cwt | 
per acre ! 

1 

with max, 
crcp placed 
at 100 

1) Silesia. 

27.72 

54-34 

19.8 

101.86 

65.63 

roo 

2) Holstein. 

29.26 

5544 

16.06 

100.76 

64.66 

99 , 

3) Thuringia. 

34-98 

47*52 

16.28 

97.78 

63.39 

97 

4) Transylvania .... 

27.72 

50.82 

| 18.48 

96,82 

62.43 

97 

5) Brandenburg .... 

31.68 

45-76 

18,48 

95*92 

61.So 

94 

6) Bohemia ...... 

31.02 

45-76 

16.28 

93.06 

58.61 

69 

7) Chile. 

33-66 

37 -i 8 

19.58 

90.42 

57*97 

88 

8) Russia. 

24.68 

47-30 

16.06 

S8.04 

56.70 

86 

9) Austria. 

22,00 

47-74 

17,02 

86.76 

55*75 

85 

10) Baden (Randener). . 

24.20 

43-56 

18.70 

86.76 

55*75 

#5 

11) lyOwer-Rhine . . . . 

25.08 

38.94 

19.36 

83-38 

53*41 

82 

12) N. Germany . . . . 

20.24 

47.96 

14.74 

82.94 

53.41 

81 

13) N, France. 

29.70 

41.14 

11.88 

82.72 

51*19 

81 

14) N. England. 

29.70 

41.14 

11. ss 

83.72 

53*19 

8r 

xs) Rumania. 

25,96 

40.48 

14.52 

80.96 

51.92 

79 

r6) S. France. 

25 o 2 

39.60 

14.30 


50.97 

78. 

17) Palatinate. 

CO 

q 

39.60 

14*52 

79.20 

5<>*97 

77 

iS) Moravia. 

20.46 

4I.5S 

14.96 

77.00 

49.38 

75 


The best sample of red clover produced a crop exceeding the worst by 
one third. There are thus very great differences between the crops of the clo¬ 
vers introduced from the above-mentioned localities. The writer's experi¬ 
ments were carried out in East Germany. It is therefore necessary to 
choose for this part of Germany clovers coming from East Germany itself 
or else from Central Germany, or from foreign countries situated to the East 
of East Germany. The writer concludes that in choosing clover seed more 
attention should be paid than heretofore to the locality of origin. 
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170 - Native Pasture Grasses of the United States. — Griffiths, d. (Agriculturist), 

Biowell, G. I, (Chief of Cattle-Food and Grain Investigation laboratory) and Good¬ 
rich, C. E (Assistant Chemist, Bureau of Chemistry) in U, S. Department of Agriculture, 

Bulletin 301 (Professional Paper), pp 1-52, Plates MX. Washington, D, C, May 
if), i')i 5 - 

This bulletin consists of a compilation of the results of investigations 
from various sources on the economic value of the numerous forage plants 
occurring in the United States. 

An alphabetic arrangement has been adopted as being more service¬ 
able than one conforming to botanical usage. Few botanical data are giv¬ 
en, more importance being attached to chemical analyses in relation to 
age of the plant. 

171 - American Cotton in the Punjab. — Roberts, w. (Professor of Agricuituie, fibre cr 
Eyallpur) in The Agricultural Journal of India , Vol. X, Part IV, pp. 343-348. 

Calcutta, October 1915. 

American cotton was first introduced mto the Punjab in 1884 when 
Upland Georg ; an seed was tried. The crop grew well but survived 
only m the form of stiay plants mixed with the native cottons.lt was 
reintroduced in 1902, and in 1903 experiments were made with accli¬ 
matised seed at Lyallpur, but it was not until 1905 that the work was 
taken up systematically by the Department of Agriculture. 

In 1911 the area under American cotton was less than 10 000 acres 
and in 1914 it was not less than 70 000 acres. It is now well established that 
the yield of American cotton is on the average better than that of the native 
varieties and the critical period in its adoption is now passed. The plant 
has established itself by a sort of natural selection, unsuitable types having 
been largely eliminated by pests. The Agricultural Department has also 
helped by obtaining the support and co-operation of local gmners and of 
exporters who have done much by issuing pure seed and seeming good 
prices at the auctions. One of the great difficulties is the mixing with nat¬ 
ive cottons that occurs, often due to the faults of the ginnexs and spinners. 

172 ~}Urena lobata a Wild Malvacea of Madagascar (1). Bulletin dc vofficc Colonial, 

Year 8, Nos. 92-93, pp. 373 - 379 - Mehm, August-September 1915. 

This shrub attains a height of from 5 ft. to 9 ft., or even more. It 
stem is straight and the alternate cylindrical branches bear stellate hairs 
and are sometimes almost tomentose. The leaves are alternate, suborbi- 
cular, more or less dentate or lobed, cordate, and truncated or cuneate a 
the base, and hairy. 

As Urena lobata is very polymorphous as regards the form of its leaves, 
it has been described by writers under a considerable number of names and 
possesses more than 20 scientific synonyms. 

This plant, which is met with in all the hot regions of the globe, has 
been known for a long time as producing textile fibres, Amongst its popular 
names the following may be mentioned: Bunochra, Cay Bazloung, Cousin 
rouge, Grand Cousin, Mahot Cousin, Paka, Sikilengi, Kirijy, Kisiza, Pam- 


(1) See: B. December 1914, No. 1114, 
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piana, Puehu, Herisson rouge, Grand Mahot, Cousin, Pisipini, Gnaxima 
and Aroinina. The textile fibre is more resistant than jute and compara¬ 
tive experiments have shown that it can be very useful in the manufacture 
of sacks. It is also most probable that by the employment of suitable che¬ 
mical methods, very white, fine, strong fibre could be obtained which would 
be well adapted for making textile fabrics and lace, as the thread takes dyes 
very well. Paper made from Urena is very resistant. 

In Madagascar this plant is chiefly found on alluvial soil and along the 
river courses. Its cultivation entails practically no trouble, for it is raised 
from seed and is easily propagated by cuttings. The operation of extracting 
the fibre presents no difficulties. After being immersed in water for some days 
strands up to 6 ft. in length can easily and rapidly be drawn out. Retting 
usually gives a greyish thread of which portions are more or less glossy ; 
when prepared and combed, the thread is whiter and more silky; its appear¬ 
ance is very similar to jute. Its use is at present limited to the manufacture 
of very resistant ropes and string, more rarely it is employed for making 
fishing-nets and coarse, but very durable, textile fabrics. 

In order to encourage the exploitation of Urena, the Governor General 
of Madagascar and its Dependencies has issued an order grantmg'cohd#^ 
sions for the installation of a factory, the cultivation of Urena lobata , and 
the right of gathering it. 

rubber, 173 - Experiments in Java on the Fickendey Method of Tapping Hevea brasi- 

> and resin lietisis, . — De Jong, A. W. K., in Teysmmia , Year XXVI, Parts 8 and 0, pp. 5u.i-.s10. 

VLXaa Batavia, 1915. 

v ' ’ ■ Dr. Fickendey’s method, consists in removing the suberous layer beneath 

the incision by scraping a strip of bark about 3 cm. wide, care being taken 
not to cause the latex to exsude. According to its inventor, this method 
should increase the latex yield from 10 to 20 per cent. 

The chief observations made by the writer were as follows : 

In tapping every day, a somewhat larger yield was at first obtained 
by the Fickendey method, but after 6 months of experiment, the average 
yield of the trees treated in the ordinary way proved to be a little more 
tiful. * * * 

In comparison with other methods, the Fickendey system has not given 
satisfactory results and has even had an injurious effect upon the trees. 

174 - Experiments on Extracting Rubber from Dead Hevea Leaves in Java* - 

Vriens, J. G. C., in Mededeelmgen van den Adviseur der A. V. K. 0 . S. No.pp 21-22, 

Medan, 1915. 

The writer treated with benzol the dead leaves which were still on 
the Hevea trees before the normal leaf-fail and compared the results with 
those obtained by the treatment of young leaves that had just reached their 
maximum development. The results of these extractions were negative, 
as it was impossible to obtain an appreciable amount of rubber. 

■ Taking into account the high price of the necessary chemicals, the wri¬ 
ter comes to the conclusion that it does not pay to extract the latex of Hevea 
leaves for the purpose of making rubber. 
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175 - Data Collected During a Visit to Besoeki (Java) for the Purpose of Studying To¬ 
bacco-Growing. — De Vriers O,, in Medcdeehngen van het Proefstation voor Vorstenlmd- 
schc talmk, No. XVI, 24 pp. Semarang, 1915. 

The writer describes the special conditions obtaining in Besoeki, where 
the green tobacco leaves are bought by tobacco makers from the native 
growers. This system makes it difficult to exert any influence upon the 
cultivation and harvesting methods. At Deli, and elsewhere in Java, (in 
Vorstenland), where tobacco-growing is practised under the direction of 
Europeans, it is much better developed and attains a high degree of perfec¬ 
tion. In practice, the method of cultivation, the choice of the different kinds, 
(" Deli ”, “ Kedoe ” and hybrids) the treatment of the leaves etc., vary 
systematically from one place to another according to the special conditions 
of the climate and soil. 

Formerly, a type of tobacco ( f< Vorstendsche Kanari”) was grown in 
Besoeki which burned badly and gave a grey ash. Since the cultivation 
of hybrids obtained by crossing the Deli and Kedoe tobaccos the product 
has considerably increased in value. 

The seed of the hybrids is obtained by artificial pollinisation on a large 
scale ; the female parents, (originally coming from Besoeki), being fertilis¬ 
ed, after the removal of their stamens, with pollen from plants of the Deli 
and Kedoe varieties. The Deli X Hatano hybrids do not produce such satis¬ 
factory results, from the point of view of combustion, as the Deli X Kedoe 
hybrids. 

The average yield is 1200 lbs per bahou of 1.53 acres (755 lbs per acre). 
The leaves are dried with great care, the temperature in the drying 
sheds being regulated by open wood fires. 

Contrary to the practice elsewhere, tobacco in Besoeki is first subjected 
for for 1 to 3 months to slow fermentation during which the temperature 
never rises above 95°F. After this preliminary fermentation, the leaves un¬ 
dergo the main fermentation according to the system obtaining in Deli and 
Java. 

As a large sum cannot be expended upon sorting the leaves of a tobacco 
of mediocre quality, this operation is carried out very roughly, while the 
tobaccos of finer quality which are more prized in the market are treated 
with greater care and sorted with much exactitude. In this way, a product 
is obtained in Besoeki which is only worth about 4 d per lb on an aver¬ 
age, while the other types of tobacco (such as the hybrids) fetch as much as 
i.v. 2 d. per lb. 

176 - Chemical Composition of the Autumn Leaves of the Mulberry. — di maio, ceelia 
(laboratory of Agricultural Chemistry of the Royal High School of Agriculture, Milan) ^ 
in Le Stazioni Sperimentali Azrarie Iialicme), Vol XI*VIII, Part 12, pp 899-910. Modena, 

1015. 

With a view to obtaining some information on the feeding value of mul¬ 
berry leaves in the autumn, analysis was made of the leaves of two varieties 
{“ Trentin” and " Sterile”) collected at different periods. The plantation 
from which the leaves were taken was established in 1897. The average 
weight of the leaf of “ Trentin ” variety was 2.50 gins, and that of “ Sterile ” 
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1.62 gms. “Trentin” No. 6 and “ Sterile” No. 6 were cut during the winter 
and were not stripped in tlie following spring. 

The results are given in the following table as percentages of the fresh 

leaf. 



“ Trentin ” 

“Sterile” 

“Trcn.in” 

“vSteule” 

“Trentin " 

“ Sterile" 


No. 6. 

No. 6. 

No. 2. 

No. 2. 

No. 3. 

No. v 

Constituents 

Reaves 

leaves 

Eeaves 

reaves 

leaves 

reaves 


of second 

of second 

of second 

of second 

of first 

of tird 


growth 

growth 

growth 

growth 

growth 

growth 

Water. 

70.40 

7 - 1-54 

O9.r0 

7-).to 

70.3O 

71.54 

Protein (crude). 

6.2S 

5*43 

0.20 

5.00 

O.77 

O.25 

Protein (actual)'. 


4.65 

5-10 

4.10 

5 - 7 <> 


Fats (crude). 

r,6y 

i *94 

150 

l,c 5 <) ! 

r.cSo 

1.46 

Non-nitrogenous extract .... 

15.08 

11.23 

16.40 

12,40 

12.42 

13.31 

Pentosans. 

2.81 

2.O0 

2.86 

2.52 

2.86 

2,60 

Cellulose. 

2.60 

2.68 

| 2.50 

2.00 

3 -n 

2 

Ash. 

5-95 

4.18 

3.50 

1 

3,95 

4.84 

4.50 


In spring leaves (first growth) of various varieties Menozzi found from 
4.25 to 6.08 per cent (dry matter) of pentosans whilst the above figures ex¬ 
pressed in terms of dry matter become 9.45 to 10.21 per cent or nearly 
double Menozzi’s figures. Direct experiments are required to determine 
the influence of these substances on the feeding value of the leaf. The re¬ 
searches of Menozzi lead one to belive that the silk-worm only partially 
digests the pentosans and that this portion is proportional to the amount 
of cellulose present, or else that neither pentosans nor cellulose are digested. 

The above results show that the period of cutting the leaves lias no 
appreciable influence on the composition of the autumn leaves, which re¬ 
semble spring leaves in nutritive value to the silk-worms. 

177 - Ringing Fruit Trees. — Howe, G, H. in New York Agricultural Experiment titataw, 

Bulletin, No. 391 PP- 575 - 584 - Geneva, N. Y. 1015, 

With the object of testing the value of ringing (i e. removal of a com¬ 
plete ring of bark) fruit trees with respect to their produel ivenses, ex peri* 
ments were carried out during 1910-1913 with apple, pear, plmn and 
chern trees. 

The results showed that under certain conditions ringing may induce 
and possibly increase fruitfulness of apples, but it rarely lias these favour¬ 
able effects on other fruits. The removal of narrow strips of bark is less 
injurious to plant growth than taking out wide rings. The practice should 
never be followed with stone fruits and only on young and very vigorous 
®PP^ trees. The operation had no effect on the size, colour or maturity of 
the apples and the roots were diminished in size and vigour, 

178 - Apple Orchards in the North West of the United Slates, - No, 224 bdow. 
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179 - Buried Peach Orchards. — Clark, Florence I/, in The Country Gentleman, Vol. UXXX 
No 43, p. 1607, 2 figs. Philadelphia, October 23, 1915. 

A mountain range, from 10 000 to 14 000 feet high, divides the State 
of Colorado into two parts differing considerably from each other in cli¬ 
matic conditions. While the western half is admirably suitable to fruit 
growing, the eastern slope is subject to spring frosts which render the grow¬ 
ing of certain kinds of fruit, especially peaches, very risky. 

Some years ago, W. B. Felton began experimenting with burying 
peach trees in winter, and now his system is followed with great success 
in the whole of eastern Colorado, some orchardists apply it to thousands 
of peach trees, but it is specially for the home orchard where peaches are 
not usually grown on account of the cold climate. 

In planting an orchard with the intention of protecting it during the 
winter the Colorado growers set out yearling trees in the spring The roots 
on two opposite sides are cut off and the trees are set in the row with the 
remaining roots at right angles to the direction in which it is proposed to 
lay the orchard down. This direction is determined by the winds. 

The following autumn and every autumn afterwards the trees are put 
down. When the leaves have dropped and the trees have ripened for -win¬ 
ter, a trench is dug to each tree and water is turned into it and allowed to 
run until the ground is thoroughly soaked. The trees are worked back¬ 
wards and forwards in order to permit the water to reach the roots and loosen 
them. The trees, even the largest and oldest, provided they have been 
laid down every year, can easily be pushed over with little injury to the 
roots. It is difficult to undermine old trees that have never been buried. 

A plank is put on top of the tree as soon as it is pushed over to hold it 
down until the straw and earth can be placed. Roots, trunks, and bran¬ 
ches are entirely covered. Just straw enough is used to prevent the earth 
falling through. As for earth, one inch of it, provided no holes are left, 
has been found sufficient to protect the buds through a temperature of 
30° below zero. 

In the spring the uncovering is done gradually, care being necessary 
for the best result. About the middle of April the growers begin to remove 
the earth without disturbing the straw. Ten days afterwards if the weather 
is good, the straw is loosened to give the blossoms air. Then about the first 
of May the straw is given a second shaking. When all danger from frost 
is over, about the middle of May the trees are quite uncovered and raised, 
they are then masses of pink blooms, with sometimes tiny green peaches 
among the blossoms. 

In lifting the trees the ground is again saturated with water. The 
trees will not stand well alone and require short props. 

This annual uprooting does not seem to be at all harmful to the trees. 
They live as long and are said to yield as much fruit, in proportion to the 
size of their tops, as those grown under more favourable climates. 


180 - Production of Peaches in the United States. — see No. 237 below. 
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181 - The Chemical Composition of the Fruits of A non a Cherimoiia Mill — 

Ctjtolo, Alessandro (Municipal laboratory of Naples), in Le Stazioni spcnmenkili agrmie 
Italians, Vol XI,V, Part 12, pp. 889-898. Modena, 1915. 

After reference to previous research upon the fruits of Anona (of 
which there are no complete analyses), the writer describes the methods of 
analysis he himself employed in his study of the fruits of Anona Cheri- 
molia (gathered at Reggio Calabria); he obtained the following results: 

Average weight of fruit 130 gms., maximum 292 gms; minimum 77 gms. 


Percentage Comp osition of Fruit. 


Pulp.6-1.20 

Rind.. 

Seeds. 14.10 

Peduncle. 1.50 


Percentage Chemical Composition of Fruit. 


1 

Fresh fruit 

In dry matter 

Pulp 

Rind 

Seeds 

Pulp 

Rind 

Seeds 

Water. .. 

73-47 

67.46 

‘O 

00 



_ 

Fixed acid in citric add .... 

0.823 

0-546 

— 

3.10 

I.67 

— 

Volatile add in acetic add . . . 

0*035 

— 

— 

0.132 

— 

— 

Reducing sugars. 

10.10 

3-96 

0.45 

37-69 

12.17 

0.498 

Saccharose. 

1.76 

I.04 


6.63 

3*19 

— 

Albuminoids (N. X 6.25) .... 

2.So ! 

2.97 

I.72 

io -55 

9,127 

X.90 

Pectine. 

0.12 

— 

— 

0.452 

— 

— 

Cellulose.. 

4.08 

15.72 

26.05 

I 5 - 3 8 

4&309 

28.82 

Fatty matters (soluble in ether). 

0-349 

0.350 

6.99 

1.32 

1.07 

7*74 

Ash. 

I.S5 

I.71 

1.58 

6.97 

5.26 

1*75 

Undetermined and lost substances 

4.613 

6.244 

— 

17.776 

19.20 

— 

Aqueous extract. 

13.66 

4.92 


51-48 

15.21 



Alkalinity of ash (expressed in K s CO,) Characters of fats 

68 . 
184*7 
56 

128 ■ 
1*6 

■V 4 ^he appendix contains a bibliography of 16 works. 


Fulp.32.1 

. 54-5 

Seeds. '.54o 


Refractive index at 25 0 C. 
Index of saponification . . 

Index of adds. 

Index of ethers. « . . . . 
Meissl number. 
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182 - Variation in the Flowers of the Papaya.— kotkarni, l. b in The p 0 om 
Agricultural College Magazine, Vol. VII, No. 2, pp. 102-112, Plates I-IV. Poona, 

October 1915. 

The papaya plant is extremely variable in its sexual characteristics, 
all stages between the monoecious and dioecious forms being met with. 
Observations of individual trees have shown that these stages succeed 
each other on the same tree at different stages of its growth. 

The successive stages in development of a male plant may be 
summarised as follows. 

1st stage Male flowers only. 

2nd » Male + hermaphrodite flowers. 

3rd » Hermaphrodite flowers only. 

4th » Hermaphrodite -f female flowers only, 

5 th » Female flowers only. 

The first formed hermaphrodite flowers are apocarpous as distinct 
from the later ones and the female flowers which are synearpous. 

These changes do not appear to be in any way connected with the re¬ 
moval or retention of the terminal bud, but merely with the increasing age 
of the tree. 

183 - The Classification Of Mango Varieties. — Burns, W. (Economic Botanist, Bombay) 
and Pray AG, S. H, ^Bombay Agricultural Department) in The Agricultural Journal 
of India, Vol. X, Part IV, pp. 374 - 379 , 1 Plate. Calcutta, October 1915. 

The writers suggest an artificial system of classification for the numerous 
varieties of Mango occurring in India, based on the following characters 
of the fruits: 

Right and left shoulders, 

Basal cavity (attachment of stalk), 

Beak, 

Apex, 

Sinus on left side. 

Three dimensions, 

Weight, 

Colour, 

Surface, nature and distribution of the small spots on the skin, 
thickness of skin. 

Flesh, taste, colour and stringiness, 

Stone, size, weight, fibre and markings. 

Hybridisation experiments have been begun from which it is hoped to 
obtain some information as to the origin and inter-relationships of the' 
different varieties. 

184 - The Diagnostic Value Of Grape Pips. — (Work of the Royal Hungarian Ampelogicai 0R0WQ j 
Institute). — Andrasovsky, J., in Borriszati Lafiok, Year 47, Nos. 37 and 39, (Supple¬ 
ment), Budapest, 1915. 

The pips of the varieties of grapes cultivated in Europe generally dif¬ 
fer from those of the American varieties in their long, thin beaks and also in 
the position of the hilum which in the European varieties is situated on 
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the extreme portion of the lower surface and usually not in the middle, 
but at a third of its length. There are also more or less marked differ¬ 
ences between the pips of the different varieties of European grapes and 
the question has been raised as to whether these differences could be used in 
diagnosis. ' .. 

As early as 1872, Mieeardet (i) remarked the importance of the pips 
in distinguishing between the species of wild vine. Engelmann (2) was also 
one of the first to recognise their importance; on the basis of the diversity 
. of the pips, he tried to elucidate the characteristics of variety and species 
in the case of the wild vines of the United States, and to establish a proper 
classification. In the same manner Foex and Viaea in 1885, and 
R. Goethe (3) in 1887 attached great importance to the differences 
observed in the pips of American grapes. Potebnja (4) wrote in 1911 a 
paper on the diagnostic value of grape pips. From his observations on 28 
rines from the Crimea, he established 10 types according to : the weight 
vf the pips; their length and width, the proportion between their length 
oiid width, the shape and position of the hilum, the development of the 
aaphe etc. 

Although his researches are very valuable, his theory cannot be used 
in practice. In 19x2, A. Bonnet (5) published his important observations, 
and described in several tables, the pips of the different vines and American 
hybrids which he had examined. 

In 1912 and 1913, the writer examined from a diagnostic point of view 
a large number of vines cultivated in Hungary, and he was able to 
confirm the statement that there are a fairly large number of vines which, 
in certain cases, can be distinguished by their characteristics pips. Accord¬ 
ing to the writer’s observations, the following characters are of importance 
from the diagnostic standpoint. 

1) For the identification of groups : the general form of the pip 
(body and beak); its weight, length and breadth (expressed in mm.); the 
proportion between length and breadth. 

2) For the identification of varieties : the colour of the pip; the shape 
and exact position of the hilum etc. 

The writer tabulates the weight of the pips he examined. The 
figures obtained agree in a general manner with those given by GoimiK. 
Taking these data as a basis, it is possible to distinguish : light pips roo of 
which weigh less than 2.5 gms.; pips of medium weight of which 100 weigh 
from 2.6 gr. to 3.5 gms.; heavy pips of which 100 weigh over 3.5 gms. 

The length of the pips varies between 5 and 8 mm, and their breadth 
between 3 and 5 mm. 


(i) Millardet, Etude sur quelques especes sauvages de l’Amerique du Nord. 

” ( 3 ) Engelmann, Ees vraies vignes des Etats-Unis, 1876. 

{3) R. Goethe, Handbuch der Ampelographie 2nd Edit. Berlin, 1887, 

(4) Potebnja, Die Sarnen von Vitis vinifera und Ihre Bedeutung 1 ’nr die Khwsifjeaf ion der 
Sorten, in Bulletin fur angewandte Chemie , 1911, 

(5) A. Bonnet, Etude sur la graine, 19x2. , (#<$.), 
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On examining tlie ratio between breadth and length, the writer found 
that it varies between 1:1.5 and 1: 2.3, To these limits correspond respect¬ 
ively the pips of the Eeanyka vine which measure 4x6 mm. and those 
of the Italian Riesling which measure 3x7 mm. 

The colour of the pips is variable. In general, in the varieties with 
black grapes, the pips contain more colouring matter than in those with 
white grapes. The pips of the first are often of a bright copper hue and 
even show a purple colour, those of the second are light brown, occasionally 
grey, but sometimes reddish brown (Ezerjo variety), in this variety, how¬ 
ever, the mature vine is also reddish brown on account of its property of 
producing a larger amount of colouring matters.- 

As has been said above, in the pips of the European varieties the hilum 
is situated on the extremity of the lower side. Its developments is variable; 
in some varieties, the hilum is scarcely visible, in others, on the contrary, 
it is more marked and perhaps surrounded by a groove, or the groove may 
even be continued as far as the upper portion of the pip, bifurcating at the 
position of the raphe. 

On the basis of these characters, the writer has tried to arrange the 
different varieties according to their pips in the following manner: 


Group I. — Body of pip somewhat round . 

A) Small light pips; length 5. to 5.5 mm., more rarely 6 mm, (in group 
b it is 7 mm. on account of the long beak); breadth 3 to 3.5 mm.; weight 
of 100 pips; from 1.8 to 2.5 gms. 

Varieties classified under this group: 

a) short beak " Juhfarku ", Mezesfher ”, “Valteliner rouge 

b) short beak “ Muscat d’Alexandrie ”. 

B) Pips of medium size and weight; length about 6 m.; breadth 4 m.; 
weight of 100 pips; from 2.5 to 3.5 gms. 

Varieties “ Blanc de Bourgogne ”, “ Petit Blanc”; “ Rose de Bereg ”, 

“ Rouge de Tramini 

C) Earge, heavy pips; length 7 to 7.5. mm.; breadth 4 to 5 mm.; weight 
of 100 pips ; 3.5 to 4.5 gms. 

Varieties “ Elbling ”, “ Aramon ”, “ Chasselas ”: 


Group II, — Body of pip oval. 

A) Small light pips; length 5 to 6 mm,; breadth 3 mm.; weight of 
100 pips x.8 to 2.5 gms. 

Varieties "Bakator”, " Kovidinka ”, “Erdei”, Szeremi gold (Green 
of Szerem). 

B) Eight pips of medium size; length 6.5 to 7 mm.; breadth 3 to 3,2 mm.; 
weight of 100 pips; 2. to 2.5 gms. The proportion between breadth and 
length is 1.12 and even more. 

Varieties " Italian Riesling”, "Oporto”. 


5 
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C) Pips of medium size and weight (with relatively short beak); length 
6 to 6.5 mm.; width 3 to 3.5 mm.; weight of 100 pips; 2.5 to 3 gms. 

Varieties “ Leanyka J ’, " Rhenish Riesling ”, " Cabernet 

D) Pips of medium size and weight, with extremely short beaks; 
length 6 mm.; breadth 4. mm.; weight of xoo pips; 3 to 3.5 gms. 

Variety “ Keknyelti 

E) Pips of medium size and weight with longer beaks; length 7 mm.; 
breadth 4 mm.; weight of 100 pips; 2.6 to 3.5 gms. 

Varieties “ Kekfrankos", Kiralyszolo, "Mustofeher ”, "Green Valte- 
liner ”, “Ezerjo”, " Harslevelli ”, " Jardovany ”, “ Kadarka 

F) Pips of medium size (thin) and medium weight; length 7 mm.; 
breadth 3 to 3.5 mm. 

Varieties " Csomorika ” " Szlankamenka ”, " Listztesfeher ”, " Syl- 
vani 

G) Large, heavy pips; length 7 to 8 mm.; breath 4 to 5 mm.; weight 
of xoo pips; 3.6 to 4.5 gms. 

Varieties', "Furmint”, "Szentolorincz”, "Genitai zamatos” (Aro¬ 
matic Genoa). 

Seeing the utility of information regarding the pips, the writer hopes 
that wider and more exact data will be obtained by further researches. 

185 - Hybrid Sefl-Bearer Vines in France in 1915 (1). — p£e 3>by, i$. in la Vie 

Agricole et Rurale, Year V, No. 20, pp. 357-362, Paris, November 13,1915. 

A summary of observations made near Toulouse. Hybrid self-bearers 
vary considerably in their resistance to mildew. Thus, during the serious 
attacks of disease in 1915, Seibel Nos. 2,1020,1077,1082 and 138 remained 
almost free from disease after two treatments, whilst Siebel 128 failed owing 
to anthracnose to which in normal years and on the same soil it was immune. 

Good direct self-bearer hybrids are as follows: 

Black hybrids ; Seibel No. 873: Seibel No. 4121; Seibel No. 1082: Malfe- 
gne No. 829-6; Malegne, 2094-3; Malegne 2183-3 f Baco No. I; Jurie 580; 
Gaillard 194; Coudere or Coutassot 7120 ; Couderc No. 106-46. 

White hybrids : Seibel No. 793; Seibel No. 880; Seibel No. 2653 ; Sei¬ 
bel No. 4645 ; Seibel No. 4991; Malegne No. 57-1; Malegne No. 1x57-15 ; 
Malegne No. 1647-8 ; Mal&gne No, 1897-12 ; Couderc No. 235-120 ; Couderc 
No. 272-60 ; Girard No. 157. 

* Rose hybrids ; Seibel 2857 »‘ Seibel No. 4464; Malegne No. 474-5 

The writer has observed additional cases of self-bearer hybrids being 
more resistant to disease than the same hybrids grafted on various 
stocks. Cases in point are: Seibel No. 128, Seibel No. 1077, Gaillard-Girard 
No. 157, etc. 

186 - Manurial Experiments in a Woodland Nursery in Austria.— rusnov, p., in Central 

Matt fur das gesamte Forstwesm, Year 41, Nos. 5-6, pp. 171-179, Vienna 1915. 

In 1914, the writer experimented in a woodland nursery with a 
view to determining the effect of phosphoric acid upon young plants 

m) 


(1) See also B. Dec. 1915, No* 1301, 
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of spruce and pine. He used as phosphatic fertilisers, degelatinised bone 
meal and basic slag. The results showed that these two fertilisers have 
little effect upon young spruces and pines and that when applied in differ¬ 
ent amounts (90 — 180 — 360 — 720 lbs. P 2 0 5 per acre) the results 
are much the same. From this the writer concludes that conifers are 
unable to assimilate very quickly the slightly soluble phosphates in the 
acids of the soil, because these fertilising substances are not as necessary 
to conifers as to agricultural plants. 

In continuation of this experiment, Eorenz also made an experiment in 
a woodland nursery for the purpose of comparing the effects produced 
upon young spruce firs by the use of degelatinised bone meal and superpho¬ 
sphate. 

The experiment field was divided into 3 lots. The first year one lot 
received superphosphate at the rate of 535 lbs. per acre, the second lot 
received 446 lbs. per acre of degelatinised bone meal, while the third 
was not manured and served as a control. The plots were then sown with 
Picea seed. 

The second year the same treatment was repeated and the young plants 
were thinned some days afterwards. They were subsequently measured at 
different periods of growth. 

The experiments showed that during the first year of growth, the super¬ 
phosphate had a better effect on the young spruces than the degelatinised 
bone meal. 

During the second year, there was less difference in the effect of the 
two fertilisers in the case of damp soils. Where the rainfall had been abun¬ 
dant during the growing period, the superphosphate had less effect than the 
bone meal. The reverse, however, occurred in dry soils. 


FIVE STOCK AND BREEDING. 

187 - The Chalcid Hunterellus Hookeri Parasitic on the Tick Rhipice- 
* phalus sanguineus in Rio Janeiro, Brazil. — da costa eima, a. \Entomo- 

logist to the Applied Branch of the Ministry of Agriculture) in Ministerio de Agricul¬ 
ture Industrie e Commemo Revista de Veterimria y Zootechnia, Year V, No. 4, pp. 201-203, 
1 Plate. Rio de Janeiro, August 1915. 

The writer collected adult individuals and pupae of the tick Rhipicepha- 
lus sanguineus from a dog. The adults furnished no parasites, while on the 
other hand, as many as it specimens of Hunterellus Hookeri Howard were 
obtained from one pupa. The presence of this hyperparasite had already 
been recorded in Mexico. In addition to attaking the pupae of R. san¬ 
guineus it is parasitic on those of Dermatocentor pammpertus marginatus , 

188 - Contribution on the Use of Sugar as a Dressing in Veterinary Surgery. — Bus- 
sano, Gerardo (laboratory of Clinical Surgery of the Royal Veterinary High School, 
Milan) in La Clinica veterimria , Year XXXVIII, No. 19, pp. 766-785; No. 20, 
pp. 810-816; No. 21 pp. 829-844, Plates 6. Milan, October 15, 30 and November, 15,1915. 

The writer gives a summary of the present knowledge of the use of su¬ 
gar in surgery and its physiological properties (absorbant, antiacid, heal¬ 
ing, antiseptic) and a description of his own observations and experiments. 
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In these experiments sugar or glucose was used alone without admixture 
of antiseptic, and applied to sutured or other wounds, especially in all 
operations on the feet. Experiments were also made with injections of 
solution of glucose in the abdominal cavity, under the skin, in the joints, 
the trachea and jugular vein. Horses and mules were used for the purpose, 

The general conclusions are as follows: 

A) Solutions of glucose 5 to 10 per cent injected under the skin, in the 
abdominal cavity and joints of the animals under experiment are absorbed 
in a short time and without any disturbance other than a slight rise of 
temperature. 

More concentrated solutions (25 per cent) at a temperature of 29 0 
to 30° may be injected in the horse in the trachea and jugular vein with 
the double advantage of being more rapidly absorbed and easily tolerated. 
From 500 to 1000 cc. may be injected daily without leading to any 
disturbance in the functions of the larger organs and by repeating the 
injections for several days in succession a considerable improvement in the 
general condition of the animal is obtained. On this account solutions 
of sugar may be used advantageously in place of physiological solution. 

The solution may be made either with distilled water or with physio¬ 
logical solution by dissolving 250 grams of sugar in 1000 cc. of solution. 

B) Powdered sugar applied to any wound acts as an absorbant and 
antiseptic, and at the same time stimulates the nutrition of the tissues with 
formation of a granular layer over the wound leading to more rapid healing. 

C) Sugar applied directly on sutured wounds protects them from all 
possible infection because it initiates rapid healing. 

D) In foot operations generally accompanied by more or less consider¬ 
able loss of matter, and especially in the partial or total separation pf the 
hoof, dressings of sugar by rapidly cleansing the wound promote a rapid 
growth of horny tissue invariably visible in 12 to 15 days after the 
operation. 

E) Since the sugar has the advantage of being a powerful deodoriser 
it eliminates the disagreeable odour from the instruments soiled with blodcfr* 
and discharges from the wound. This is particularly advantageous in ope¬ 
rations producing a nauseous odour such as that of cancer of the frog of 
the foot. The use of sugar gives rise to a smell not unlike that of the al¬ 
coholic fermentation of musty grapes. 

F) With dressings of sugar the formation of pus seldom occurs even 
with solutions moderately dilute and applied to a discharging or suppurot- 
mg wound. After contact with the sugar the discharge from the wound di¬ 
minishes and ceases with successive applications. When properly applied 
the dressings may remain in position from 8 to 10 or even 12 days without 
inconvenience. 

G) Sugar may be used either solid or in solution without any special 
preparation,, It is therefore very useful and practical not. only on account 
of its low price but because of its always being readily accessible in urgent 
cases wherever they may occur. 

fl) Although therapeutic properties are common to both ordinary 
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sugar and to glucose the writer recommends the latter in preference on 
account of its lower price and more suitable physical character, being in 
the form of a very fine powder it adheres more readily, forming a very 
resistant and compact layer. 

I) By its absorbant, antiseptic and healing properties sugar consti¬ 
tutes a dressing of the first order which may render great service in vete¬ 
rinary surgery, especially in private practice, in place of ordinary antiseptic 
powders. 

189 - Contribution to the Study of Trypanosomiasis in Animals in Angola, West 

Africa. — Monteiro da Costa Antonio in Revista de Medicina veterinaria, Year i4 $ 
No. 164, pp, 233-240. Lisbon, October, 1915. 

The writer shows the presence of trypanosomiasis in cattle at Huambo 
and identifies the species as Trypanosoma congolense. 

190 - On the Immobility of the Anthrax Bacillus. — Carpano, matteo in li Modemo 
Zooiatro , Series V, Year IV, No. xi, pp. 446-448. Bologna, November 30, 1915. 

Many works on bacteriology affirm that Bacillus anthracis is absolutely 
immobile. Some writers (Toussaint, Nicoeee and Trenee Dupond) have 
recorded the contrary. 

The writer has studied this question at the Army Veterinary Bacterio¬ 
logical Institute at Rome using Pasteur first and second vaccines and 
either examining the material fresh or staining the cilia. 

He found that: 1) in attenuated forms (vaccine) and in virulent forms 
cultivated in special media (of a nature ill adapted to its growth) the bacillus 
in the first few hours of its growth may exhibit limited but appreciable 
movements due to the presence of peritrichial cilia; 2) this bacillus may 
therefore be classified more closely with the other group of anthrax bacilli 
exhibiting more or less quick movements. 

191 - The Diagnosis of Glanders by Means of Coagulation Tests. — marcis, ArpAd in 
AUatowosi Lapok , Year XXXVIII, No. 37, pp. 239-241, No. 38, pp. 245-247. Budapest, 

According to the experiments of Ehreich and Sachs fresh blood se¬ 
rum of cattle destroys the red corpuscles. Bordet and Gay have shown that 
bovine serum coagulates the corpuscles before destroying them. The serum 
is rendered inactive by warming on a waterbath at 56° C. for half an hour 
(which destroys the complement). On adding the serum of fresh horse's 
blood to the inactive serum it recovers its original properties. Bordet and 
Gay have therefore concluded that there exist in bovine serum thermostable 
substances similar to amboceptors. Bordet has named them “ conglutini - 
nes ” and their coagulating action “ conglutination Recently STRENGhas 
shown that bovine serum is also capable of “ conglutinating ” bacteria. 

These preliminary experiments suggested that this property of conglu¬ 
tination might be applied in serological work. Karwonen, Streng, 
Hecht, MironESEn and others have successfully applied this test to the 
diagnosis of syphilis, and Edger has used the method in diagnosing typhus. 
Of recent years it has gradually found more favour in the diagnosis of 
glanders. 
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PFEIEER and Weber were the first to recognise the use of conglutination 
for diagnosing glanders and they recommended a very sinple process for 
carrying out the test. The writer describes this method in which an infected 
animal is detected by the absence of conglutination in its serum. In the serum 
of infected horses there are anticonglutinines which prevent conglutination 
of the corpuscles in question. The presence of the conglutinine reaction 
proves the absence of infection since the blood of healthy animals does not 
contain the specific substances preventing coagulation. 

Andersen, Michin, Stranigg have carried out several experiments 
on this method confirming its suitability as elaborated by Pfeieer and 
Weber for determining infection by glanders. 

The researches of MiessnER and Trapp have shown that the'blood 
serum of healthy mules contains anticomplementary substances which more 
or less prevent the action of the complements. Schutz and Waedmann 
have also shown that the fixation of complements is not a very suitable 
process for the diagnosis of glanders in asses and mules. After examining the 
blood of a mule artificially infected and the blood of several healthy asses 
they found that this method was of great practical value. 

With a view to testing the value of this serum method, experiments have 
been begun at the Epidemiological Institute of the Royal Veterinary High 
School at Budapest. During 1914 two horses were infected by means of a 
culture of Bacillus mallei obtained from 5 greyhounds. Before infection the 
blood of the horses was submitted to tests for agglutination, complementary 
fixation, conglutination and precipitation, with negative results in each case. 
The same tests were repeated each day after infection. The object of the 
experimentwas to show: 1) the practical value of conglutination; 2) how 
long after infection the conglutination tests reveal the presence of glanders 
compared with the period required by other tests. 

According to the results of the first series of experiments the aggluti¬ 
nation test indicated the presence of glanders 3 days after infection whilst 
the fixation of complements test required 6 days and the conglutination 
test 8 days. Thus the agglutinines, the fixatives of the complements and 
the anticonglutinines require respectively 3, 6 and 8 days after infection 
to attain sufficient strength to reveal the disease. (One dose of 0.1 to 0.2 ee, 
of blood serum completely prevented the conglutination of the reel 
corpuscles. 

In the 2nd series of experiments the precipitation test indicated the pre¬ 
sence of the disease in 3 days after infection, whilst agglutination and comple¬ 
mentary fixation required 6 days and conglutination 9 days. Huts, of the 
specific antibodies formed in the blood of infected animals, the anticonglu- 
tinines multiplied last. 

In other experiments the sera of 23 horses with glanders, of 26 healthy 
and of one doubtful case were submitted to the conglutination test. 

The serum of 20 infected horses in doses of 0.1 to 0.2 cc. prevented con¬ 
glutination of the red corpuscles, thus indicating the presence of glanders. 
In these 20 cases the complementary fixation and precipitation test failed 
once whilst the agglutination and conglutination tests always gave positive 
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results. The serum of 26 healthy horses at the rate of 0.1 to 0.2 cc, caused 
conglutination, thus showing the absence of glanders. With the exception 
of one or two cases the agglutination, fixation of complements and 
precipitation tests did not succeed. 

The conclusions drawn from these results are as follows. 

The conglutination test of Pfeieer and Weber may be used in the dia¬ 
gnosis of glanders. It has the advantage that all the necessary substances 
are easy to procure, viz : bovine serum and horse complement. 

Of the antibodies forming in the blood of animals subject to glanders 
the anticonglutinines appear latest and remain longest. 

The conglutination test requires a period of 8 to 9 days for signs of 
infection to appear. 

Although spontaneous infection is more quickly detected by the conglu¬ 
tination method the writer considers it necessary to use also the other methods 
for a rapid diagnosis. 

192 - The Virulence of Rinderpest in Cattle. — Carpano, Matteo (Bacteriological institute 
of Milan) in La Clinica Vetennaria, Year XXXVIII, No. 23, pp. 901-915. Milan, 
December, 15, 1915. 

The more important researches on rinderpest are summarised and the 
following conclusions are drawn from the writer's own observations. 

1) The blood of cattle infected either artificially or naturally may 
show no virulence during the 4th period of the disease and at death. 

2) In treating animals for the production of anti-serum as well as se¬ 
rum-vaccine (serum and blood) they should be chosen in the 2 ud or 3 rd 
period of the disease when the blood is certain to be infected. 

193 -Effeets of Tick Eradication on the Cattle Industry of the Southern Areas of the 
United States (1). — Ward, W. F. (Bureau of Animal Industry) in Special Bulletin of 
the U. S. Department of Agriculture , 26 pp , 8 figs. Washington 1914. 

This paper deals with the recent improvements in the cattle and pas¬ 
tures in the tick-free areas of the Southern States of North America and sug¬ 
gests methods of improvement which should be adopted as soon as ticks have 
been eradicated from any section. The most important of these are : 

1) Improvement of the pastures by the sowing of suitable legumes or 
grasses such as lespedeza and bur-clover (.Medicago arabica Huds.) on the 
uplands and alsike clover [Trifolium hybridum) white clover (T. repens) and 
Paspctlium dilatatnm on the bottom lands. 

2) The improvement of the cattle and gradual elimination of the 
" scrub ” type by the use of good bulls of the beef breeds. 

Cattlemen and farmers throughout the States in question are unanimous 
in testifying to the advantages derived from the campaign organised by the 
Bureau of Animal Industry, whereby, in a period of 7 years, the tick has 
been eradicated from an area of 198.802 square miles, or from more than one- 
fourth of the whole area infected. 


{Ed.) 


(1) See also B, April 1915, No. 400. 



242 


EEEDS AND FEEDING 


FEEDS 

AND FEEDING 


194 - Value of the Starch Equivalent System in Modern Feeding Practice.—i. Murray, 
J. Adlan (University College, Reading): The Starch Equivalent Theory, in The Journal 
of Agricultural Science, Vol. VII, Part 3, pp. 154*163. London, September 1015. — 
II. Halnan, E. T. (Animal Nutrition Institute, Cambridge); The Maintenance Ration 
of Oxen and The Starch Equivalent Theory, Ibid., pp, 163-174. 

In a previous paper (1) Wood and Yule have examined the reason 
why British experimenters, calculating on the basis of Kellner’s figures, 
usually find that the increases produced by various diets are not propor¬ 
tional to the excess of starch equivalent provided by the diets above that 
required for maintenance. The publication of this paper has stimulated 
the above named authors not only to an examination of the paper itself 
but also to a general discussion of the principles underlying Kellner’s 
system of starch equivalents in the light of recent experience. 

I. — It has hitherto been customary to assume that the requirements 
for maintenance of oxen were proportional to the live weights of the animals 
and could therefore be determined by rule of three, though it has long been 
known that this is not true. Wood and Yule have discarded this assump¬ 
tion and have determined the variation in the requirements of oxen of 
different sizes by means of a diagram which may be expressed numerically 
by the formula: 


log E =3 — log it/-1.19723 


where M is the live weight of the animal and E is the amount of starch 
equivalent required for maintenance. In such a formula, however, it is 
assumed that the difference in live weight is due in all cases to greater or 
■ less growth and not to fattening. Fat animals require more food to main¬ 
tain them without gain or loss of weight. In an attempt to meet this 
difficulty the writer suggests the introduction into the formula of a fac¬ 
tor x, which is a number that varies inversely as the fatness of the animal. 
This assumes that some method is found to express the degree of fatness in 
numerical terms. All that can be said at present is that when animals are 
in store condition — whatever that may be — the value of x is 1 and when 
they are fatter it is less than 1. Possibly it is the above factor that is con¬ 
cerned in the gradually diminishing returns in the shape of increase for food 
consumed as the animal grows fatter. 

The writer considers that a ration comprising two or more independent 
variables e. g. maintenance and fattening can no longer be calculated by 
a single arithmetical operation. Conversion of the nutrients into starch 
equivalents does not overcome the difficulty. The best results will be 
obtained when the digestible nitrogenous and lion-nitrogenous nutrients 
are supplied in the proportions and quantities required for each vSpecific 
purpose, viz., maintenance, growth, work, fattening and lactation. The 
amounts required for maintenance depend upon the size of the animal and 
those for other purposes upon the rate of each kind of production, though 
probably in no case are they directly proportional to that rate. In each 


(M), 


(1) See B. Dec, 1914, No, 1147. 
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case the nutrients must be derived from a food suitable for the particular 
purpose, e.g. the nutrients for maintenance of oxen should be derived 
from cheap coarse fodders and those for fattening from the finest, most 
readily digestible materials. Nothing should be deducted from the former 
for the work of digestion, etc. From the latter there is nothing to deduct 
on this account, or at least, with one or two exceptions, the amount to be 
deducted is insignificant. If, however, the amounts of nutrients for the 
several purposes are not to be added together but directly translated into 
the corresponding amounts of appropriate kinds of food, it seems clear that 
they must be determined by a separate calculation in each case, and the 
raison d'etre of the starch equivalent system disappears. 

The present feeding standards should be superseded by formulae which 
should be in terms of «total digestible nutrients» with given albuminoid 
ratios for maintenance, growth, work, fattening and milk production. 
Although in the present state of knowledge such formulae could be little 
more than hypotheses they would serve to give point and direction to re¬ 
search. 

II, — The writers finds it difficult to understand Murray's objection 
(in the paper above cited) to Wood and Yule's distinction between starch 
equivalent for maintenance and starch equivalent for production, especi¬ 
ally since Murray himself admits the error of applying the term “ starch 
equivalent" promiscuously to essentially different things and clearly shows 
the impossibility of completely defining starch equivalent for maintenance 
by starch equivalence for production alone. 

Kellner's starch equivalents were intended to be used solely for esti¬ 
mating the relative fattening capacities of various foods and were not 
intended to be applied indiscriminately for the estimation of maintenance 
and also for the production of fat. The point is that the term starch equi¬ 
valent in the sense used by Kellner is scientifically incomplete (1). Since 
Kellner meant by r< starch equivalent" ff starch equivalent for produc¬ 
tion" it is this latter expression that should be employed. There would 
then be no longer any danger of the starch equivalent for production of 
a food being used to express the maintenance starch equivalent. 

The formula proposed by Murray, although possibly more scientific¬ 
ally accurate, will hardly appeal to a farmer who has already rejected Kell¬ 
ner's starch equivalent system on account of its complexity of application. 
The beauty of the Kellner system lies in the fact that it gives the compa¬ 
rative values and not the absolute values of feeding stuffs for fatten¬ 
ing purposes. The farmer desires to know, not how much fat or milk' 
a food will produce, but rather which of several foods is more economical 
for any purpose he has in view. It has yet to be proved that the starch 
equivalent system is incapable of giving him the right information on this 
point. 


(1) Kellner’s terminology has recently been the object of criticism from another point 
of view by Prof. I/^nr. See B . Dec. 1915* No. 1334. {Ed.), 
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195 - Essential Factors in the Diet during Growth. — Me collum, e. v. and davis, 
Marguerite (laboratory of Agricultural Chemistry of the University of Wisconsin) in 
The Journal of Biological Chemistry, Vol, XXIII, No. i, pp. *31-246, 12 charts. Hal- 
timore, Mel., November 1915. 

The results of previous workers, Stepp, Hopkins, Punk and others, have 
favoured the theory that in addition to proteins, carbohydrates, fats and 
salts there exist certain other accesory substances (at present unidentified) 
indispensable for growth or prolonged maintenance. The writer>s , present 
experiments afford additional support to this theory and show, furthermore, 
that there is a class of such accessories soluble in fats and another soluble 
in water and alcohol. 

While the amount of these accessory substances required to induce 
growth is probably small, the evidence, points to the belief that a certain 
quantity must be present before any growth can take place, and that above 
this amount growth seems proportional to the amount of accessories pre¬ 
sent. 

It is obvious that in the study of the relative values of isolated pro¬ 
teins fed with mixtures of purified food substances comparable amounts of 
these two classes of accessories must be supplied. Otherwise no safe inter¬ 
pretation can be put upon the results. 

196 - Acidosis (Excess of Acids) in Omnivora and Herbivora and its Relation to 
Protein Storage. — Steenbock, H. Nelson, V. E. and Hart, E. B. in Research Bulletin 
36, Agricultural Experiment Station of the University of Wisconsin. 19 pp., 6 tables. Sep¬ 
tember, 1915. 

Emphasis is continually placed upon the balance of acid and base 
forming elements in rations and upon the necessity of maintaining an ex¬ 
cess of basic over acid radicals for normal nutrition. The part ammonia 
may play in maintaining tissue neutrality is, however, often disregarded. 

Experiments were carried out with feeding acid rations to omnivora, 
as represented by swine, and to herbivora, as represented by calves. The 
ration fed to the swine consisted of grain alone or of grain supplemented by 
basal ration, that fed to the calves consisted solely of milk, the acidity 
of which was regulated by the addition of a mineral acid. 

Acid rations fed to swine (omnivora) or calves (herbivora) occasion 
a rise in urinary ammonia with a compensative fall in output of urea. 
Presumably, with normal protein intake, a part of the ammonia, produced 
either in the intestine or liver, combines with acids and is excreted as the 
salts of these acids. This powder to help maintain neutrality by the pro¬ 
duction or use of ammonia is apparently very general in all mammals. 

# Ammonia production, under conditions of exogenous protein-meta¬ 
bolism, does not occasion an increased nitrogen excretion or an interference 
with protein storage. 

In herbivora (calves) approximate endogenous nitrogen metabolism 
likewise occasions a rise in urinary ammonia, without, however, (on the 
amount of add used), causing a rise in protein katabolism, as has some¬ 
times been observed with dogs and swine. 

Data are also given on calcium and phosphorus metabolism both dux- 
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ing neutral and acid periods of low nitrogen intake, as well as on a period 
of high nitrogen intake. Only on a high acid ingestion did it appear pro¬ 
bable that decal cification of the bones began and that there was then 
only a withdrawal of calcium carbonate. 

From the results obtained it is believed that natural acid rations, if 
otherwise satisfactory, are as effective for growth or reproduction as those 
of basic character. Further evidence is needed, however, before making 
too sweeping conclusions. 

197 - On the Chemical Changes in the Intestinal Content from the Beginning of the 

Colon to the Rectum. — Maestrini, Dario in II Modemo Zooiatro, Belies V, Year IV, 
No. 11, pp. 452-460. Bologna, November 30, 1915. , 

The following points were investigated : 1) the quantity of water, total 
nitrogen and residue in the chyme of the different parts of the colon of ru¬ 
minants (cattle and sheep) ; 2) the quantity of mineral matter in the various 
parts of the intestine of ruminants. 

It was found that: 1) there is no digestion and absorption of proteins 
in the second half of the colon. 

2) in sheep the maximum absorption of water occurs in the part of 
the intestine between the small intestine and the sigmoid flexure, whilst in 
cattle it occurs between the spiral colon and the rectum. 

3) There is no direct relation between the absorption of water and 
the absorption of mineral matter; most water is absorbed in that part of 
the intestine in which the absorption of salts is least. 

4) The maximum absorption of mineral matter occurs in the first 
portion of the colon. 

198 - The Composition and Food Value of the Seeds of Galium. — Bernatsky, jeno 
(Royal Hungarian Seed Station, Budapest) in Kisdrletiigyi Kozlemenyek Vol. XVIII, 
Part 4, pp. 675-687. Budapest 1915. 

In the siftings of wheat used as food for live-stock in Hungary there 
are often seeds of Galmm Aparine , G. Naillantii and G. tricorne. It is there¬ 
fore interesting to know the food value of these seeds and also in what man¬ 
ner the three species may be identified when the integument of the seeds 
has been removed in the siftings. 

The results of anatomical and analytical analyses on the above three 
species of seeds lead to the following conclusions : 

Of the three species of Galium , tricorne is most abundant in the wheat 
siftings in Hungary. 

The products of G . Aparine , G. Vaillantii , G. tricorne and G. palustre , the 
spiny hairs or tufts of which are broken by the sifting can be identified ana¬ 
tomically. With the exception of G. Vaillantii the seeds of the other 
species of Galium may be identified even when they are deprived of 
their integuments. G. tricorne and G. Aparine, the two most important 
species from an economic point of view, may be distinguished by means of 
’fragments. 

The seeds of Galium may be considered as good food for cattle, but on 
account of their hardness they should be fed in a ground state so as to in¬ 
crease their digestibility. They may be fed to fowls without grinding. 
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The spiny hairs on the integument of the seeds of G, Aparine and of 
G. Yaillantii become broken in the sifting and therefore do not g ve rise 
to trouble in feeding. The seeds of G . tricorne are tufted rather than spiny, 

In addition to the protein, carbohydrates and cellulose the seeds of 
Galium contain from 1 to 2 per cent of oil finely divided in the tissues, thus 
rendering its extraction and determination very difficult. 

199 - Calculation of the Percentage of Molasses in Molassine Feeds. — blanck, e. in 

Die landwirischaftlichcn Veysucksstationen, Vol. 87, No. 1, pp, 25-28. Berlin, 1915* 

In Germany, the percentage of molasses contained in mixed cattle foods 
is calculated according to a formula devised by Neubauer (x) and is based 
on a constant representing the weight of water soluble substances contain¬ 
ed in 1 gm. of the dry matter. Since sesame cake is often used as a matrix 
for the molasses it is important to know the value of this constant for dif¬ 
ferent kinds of sesame cakes. 

The following are the results of six kinds : 


Cake No. 

Percentage 
of water. 

Specific 

Gravity 

Value 

of Constant. 

•— 

—- 

—- 

— 

1 

6.07 

1.00505 

0.05 i 1 

2 

6.69 

1.00.175 

0.0512 

3 

748 

1.00565 

0.0615 

4 

7.03 

1.00590 

0.0639 

5 

5.61 

1.00580 

0.0618 

6 

7.60 

1.00455 

0,0496 

The mean value of the constant is 0.057. 

The differences in the values 


of the constant are analogous to those found by Neubauer for palm cakes 
and maize germs. The relation between the percentage of fat and the 
constant has not yet been determined. 

The average of the six constants only differs slightly from any of the six 
values and can therefore be taken as the constant for sesame cake gene¬ 
rally. 

200 - Observations on the Skulls of Hybrids between Wild and Domestic Horses and 
Cattle. — Philiptschenko Ink (Zoological Station of the Minister of the Interior at 
Oskania Nova, Russia), in Comptes Rcndus hebdomadaim des Stances de la Soviett de 
Biologic, Vol. EXXVIII, No. 18, pp. 636-638. Paris, December 3, 1915. 

The skulls of the following hybrids were studied : 1) hybrids between 
ordinary cattle and species of Bison, viz: American bison (B. americanm) 
and <f zubr ” (B. bonasus ); 2) hybrids between horses and zebra. 

In the first series were skulls of a halfbred “zubr” (%Z), of a ®/ 4 
bred bison ( 3 / 4 B) of a halfbred bison (%B) and of a %bred bison (% B). 
For purposes of comparison the skulls of the following were measured: 
a “ zubr ” (Z), a bison (B), a bull and a cow of the Ukraine breed (U $, 
U S) to which the mothers of all these hybrids belonged. 

In the second series are the measurements of the skulls of two zebmids 
obtained by crossing Eqms chapmani f with the horse $ (%Z) and for 

(k) H. Neubauer in Die landwirtschafthchen Versuchsstatmien, Vol. 51, p. 421, Berlin, 1 899. 
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purposes of comparison the skulls of the male zebra (Z) used as male parent 
of these hybrids and of a horse of the local breed (H). 

The most characteristic measurements are given in the form of ratios 
in the following table for the bison hybrids: 




U 

B 

Z 

7* z 

7 *B 

7 «B 

7*b 

V 



cf 

cf 

cf 

cf 

cf 

cf 

? 

5 

I) 

Average height of skull 

3*7* 

38 7* 

37 

32 

35 Vb 

33 Va 

3272 

so 3 /* 

Basal lentgh 

2) 

Height of temporal fossa 

4 1 7« 

21 7 a 

22 7* 

27 

24 

29 V 2 

32 7 a 

37 

length 

3 ) 

Maximum length of forehead 

96 

122 l /a 

ii 7 

0 7 

119 

»Y. 

95 Va 

93 7 s 

length 

4 ) 

Breadth of nasal bones 

*9 7 . 

31 Va 

31 

39 

25 l U 

*8 72 

21 v* 

I7 3 /* 

Breadth of muzzle 

5) 

length of temporal fossa 

57 l A 

837 a 

79 Vi 

»«v* 

72 Va 

no 

10 

6i72 

Breadth of forehead 

6 ) 

Distance between intermaxillary 
bones and nasal bones . . . mm 

O 

44 

38 

s 

39 

* 

8 

0 

7) 

Height cf occiput 

377 * 

28 

26 

27 

27 

»V* 

,35 


Basal length 



The above ratios show the blending of characters in the hybrids and 
corresponding more or less to the quantity of wild blood. 

^ £ There is however a slight tendency to segregation and with regard to 
the 7th character there is complete resemblance between the quarter and 
half-bred hybrids. Possibly this is a case of combination of blending and 
segregating inheritance, which would also result from the general conforma¬ 
tion of the hybrids. 

With regard to certain characters (3-4-5) the half-bred “ zubr ” is dis¬ 
tinct from the half-bred bison although the pure bred wild forms resemble 
each other. 

In some cases of half bred “ zubrs ” the characters of the ordinary bull 
are dominant over those of the " zubr *’ and in other cases the contrary 
occurs. The half-bred bison however appears intermediate in form between 
its wild and domestic parents. This may be accounted for by the varying 
prepotency of the “ zubr ” characters and perhaps by the occurrence of se¬ 
gregation in the first generation as already noticed in other species. 




248 


BREEDING 


Cranial Measurements of Zebroids. 



H 

Y % z 



d 

d 

? 

1) Basal length.mm 

545 

504 

534 

2) Posterior part of base of skull: length of palate 

r4~" 

CO 

CO 

85 

86 % 

3) length of space -without teeth: length of row of 
teeth... 

70 

54 Vi 

60 */« 

4) Ocular index, Nehring. 

195 

195 

1647 a 

5) Prank’s index. 

98 % 

<0 

00 

109 


z 

d 


474 

9*7. 

597. 
178 
97 7t 


With regard to the general size of skull the zebroids take an interme¬ 
diate place between the parents. Several other measurements have the same 
character, e. g., the basal length. 

In certain ratios (e. g. 2 and 3) there is a dominance of the horse and in 
others of the zebra. Also, there is a resemblance to segregation (as occurs 
in the stripes) when corresponding characters in the two animals are con¬ 
sidered. This occurs in the case of the indices of Nehring and Franck 
in the zebroid male which are the same as in the horse. In the female 
zebroid they are pronouncedly zebra in type. 

Thus the inheritance of skull characters shows the usual complexity 
found in hybrids between species. For a more complete elucidation of 
this inheritance special investigation on more favourable subjects are 
necessary. 

201 - Researches on the Transmission of Epilepsy in Animals. — Hink, August in 

Deutsche Tierantliche Wochenschrift, Year 23, Vol. 41, pp. 351-352. Hanovci, Octo¬ 
ber 9, 1915. 

The theory of the transmission of acquired characters is based gener¬ 
ally on Brown Sequard's experiments on the transmission of epilepsy in¬ 
duced by a spinal lesion. As these experiments have been and are still 
much subject to criticism they have been repeated on a large scale by Wrsco- 
sek and Maciesza of Cracow. In these experiments 123 guinea pigs were 
used. They were narcotised by means of alcohol, ether or chloroform 
before wounding the spinal cord at the last dorsal vertebra. 

The following results were obtained : 

1) It is impossible to induce complete epilepsy in all guinea pigs by 
wounding the spinal cord. When complete epilepsy is obtained the animal 
generally succumbs to the repeated nervous attacks, but in some cases 
the attacks subside after a time. 

2) Lesion of the cord due to pricking brings on the epileptic attacks 
later than that induced by cutting, in which latter case the female becomes 
epileptic quicker than the made 
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3) In many animals lesion of the cord by pricking results in the for¬ 
mation in the posterior extremities of abscesses resembling those caused 
by section of the ischiatic nerve. 

The cases of complete epilepsy do not show this disturbance. 

4) In several guinea pigs the epileptic attacks occurred immediately 
after the operation. The writer considers that these cases are due not to 
the operation itself but to the effects of the narcotic used. 

5) The guinea pigs of epileptic parents (one or both) suffered more 
rapidly from the attacks of epilepsy after lesion of the cord than did their 
parents. 

In no case was the epilepsy transmitted to the offspring, thus contra¬ 
dicting the experiments of Brown Sequard. 


202 - Herd Books of the Argentine Rural Society. — Annies it la Sotiedai Rural Argm■ 
tina, Year I,, Vol XlylX, pp. 425-427. Buenos Aires, September-October 1915. 

The adjacent tables give a summary of the entries in the herd books 
of the Argentine Rural Society since its foundation and a detailed account 
for 1914. All the pure breeds of cattle, horses, sheep and pigs produced or 
imported into the Argentine are included. 


A. — Argentine Herd Book, 


Breeds 

Entries 1st October 1914 
to 30 September 1915 

Entries since its foundation 

Imported animals 

Animals 

born in the country 

Imported and native 
animals 

Males 

Females 

Males 

Females 

Males 

Females 

Total 

Shorthorn. 

218 

81 

3 755 

3 571 

40 860 

44 162 

85 022 

Hereford. 

3 

— 

583 

639 

8 046 

10238 

l8 284 

Aberdeen Angus. . . 

9 

— 

365 

356 

3 394 

3756 

7150 

Red Shorthorn, . . . 

— 

— 


I 

130 

189 

319 

Red Polled. 

— 

— 

Ii 

8 

86 

IOO 

186 

Devon.. 


— 

4 

2 

14 

18 

32 

Jersey. 

* * 

— 

10 

4 

23 

29 

52 

Flamenco. 

6 

18 

98 

411 

— 

429 

533 

Totals . . . 

236 

99 

4826 

4992 

52 657 

58921 

in 578 
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B , Argentine Stud-Book, 


Breeds 

Entries from ist October 
to 30 September 1915 

Entries since its foundatoi , , 

it t ' 

Males 

Females 

| Males 

Females 

.;.T,f 

Total ' 1 

Percheron. 

251 

3X2 

2025 

5 134 

7W 

Clydesdale. 

137 

221 

1697 

4 474 

6 171 

Shire. 

X07 

206 

1485 

3 035 

4 520 

Hackney. 

177 

204 

I 617 

2505 

4 122 

Yorkshire , . . . .. 

28 

53 

236 

653 

889 

Anglo-Norman. 

10 

29 

175 

621 

796 

Suffolk-Punch. 

4 

11 

167 

479 

646 

Hunter. 

6 

23 

126 

170 

296 

Boulonnaise. 

9 

13 

81 

XOI 

182 

Qrloff. 

4 

7 

40 

130 

170 

Polo-Pony. 

4 

3 

59 

69 

128 

Belgian. 

3 

4 

19 

m 


Oldenburg. 

2 

2 

9 

22 


Shetland-Pony. 

X 

3 

9 

X3 

22 

Holstein. 

— 

1 

9 

11 

20 

American Trotting ...... 

— 

— 

3 

16 

19 

Trakehnen .. 

— 

— 

3 

—• 

2 

Totals . . . 

743 

1 092 

7 759 

17 499 

25 258 


C. — Argentine Flock Book . 


Breeds 

Entries from ist October 1914 
to 30 September 1915 

Humber of breeding animals 
on the books 

(including pi ovindat entries) 
at the same petiod 

Imported 

animals 

Animals 
born in the 
country 

Provisional 

register 

Definite 

Provisional 

Males 

Females 

Males 

$ 

73 

I 

ft 

Inspected 

Presented 

1 

J 

ft 

s 

3 

Females 

Lincoln .... 

98 

5 

2383 

2736 

I 035 

1932 

I 880 

8 189 

115 

6 302 

Merino, Argentine 

— 

— 

891 

I 150 

-— 

— 

I 2l8 

2 994 

— 


Shropshire Down 

8 

— 

38 

86 

— 

66 

41 

135 

42 

408 

Oxford Down . 

11 

— 

20 

19 

40 

350 

30 

101 

13 

814 

Romney Marsh . 

9 

80 

29 

23 

163 

90 

41 

85 

10 

57 * 

Hamsphire Down 

2 

— 

80 

118 

94 

106 

X 03 

318 

6 

201 

Border Leicester 

— 

— 

l6 

12 


— 

— 

—, 

— 

— , 

Leicester .... 

1 

8 

II 

1 

4 

— 

— 

— 

— 

— 

— 

Total . , . j 

129 

93 

3 468 

41481 

I 332 

2 544 

3 313 

11 822 

186 

8 296 
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D. — Argentine Swine-Book. 


Breeds 

Unities from ist October 1914 I 
to 30 September 19x5 

Entries 

since its foundation 

Males 

Females 

Total 

Males 

Females 

Total 

Berkshire . ,. 

994 

1073 

2067 

3 262 

3864 

7 126 

Middle White Yorkshire . . . 

8l 

no 

191 

1265 

I 718 

2983 

I^arge Black. 

88 

83 

171 

x 082 

I X98 

2 280 

Poland-China. 

55 

61 

Il6 

86 

93 

*79 

Tamworth. 

24 

36 

60 

45 

7 

123 

I^arge White. 

— 

— 

— 

43 

67 

no 

Duroc-Jersey. . .. 

6 

3 

9 

25 

30 

55 

Iyincolnshire. 

— 

— 

— 

— 

1 

1 

Totals . . . 

1 248 

1366 

2614 

5808 

7049 

12857 


203 - Dairy Breed Statistics in the United States.— Me alister, Harold in The Breeder's 
Gazette , Vol. I^XVIII, No. 23, pp. 1006-1008, Chicago, December 2,1915. 

The growth of the membership of the three leading dairy breed assoc¬ 
iations in the last six years affords data for estimating the opinions of 
American dairymen as to the relative merits of the different breeds. The 
numbers of members were as follows: 


Holstein 

Years Friesian Jersey Guernsey 

1909. 3 3 10 440 306 

1911 . 4280 464 313 

1912 . 4 997 4 § o 344 

1913 . 5 429 5o8 367 

1914 . 6608 531 435 


From the above figures it will be noted that the Holstein association 
has doubled the number of its members in five years and that over 93 per 
cent of the total number of breeders have given the preference to Holsteins. 

The prices that the different breeds have averaged at auctions afford 
another proof of the breed's popularity. 

The average prices which Holstein and Jerseys brought in the last 
three years are as follows : 



No. of sales 

No. of animals 

Average 


— 

sold 

prices 

( 19x2 

• * • 33 

4170 

$195.00 

Holsteins j 1913 

... 49 

4 529 

246.00 

(1914 

... 69 

5 927 

265.00 

1X912 

... 11 

5285 

174.65 

Jerseys . 1913 

... 74 

3 873 

159.90 

(19x4 

... 60 

3 703 

133-33 


CATTLE 


6 
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While the average price of the Jersey has declined $41 in the last three 
years, the average price of Holsteins has gone tip $70. 

The Guernsey and Ayrshire sales have been so few that it is not possible 
to make any comparison between their average prices and those of the other 
breeds, 

For 1915 it seems as if the prices of Holsteins have advanced more 
than in any other year. In the first sale of the year 173 animals were 
sold for an average of $866, and xo animals sold for prices exceeding $2 725. 
Another indication of the popularity of a breed is the number of bulls 
registered by the different breed associations. There were 21040 Holstein 
males registered in the last year, 9 944 Jerseys and 3 839 Guernseys. There 
are now approximately over twice as many Holstein grades in the United 
States as of any other breed, while in 1898 the Department of Agriculture 
estimated that there were 50 per cent more Jerseys than Holsteins in the 
country. 

sheep 204 - Features of the Sheep Industries of the United States, New Zealand, and 
Australia Compared. —Marshall F. R. (Senior Animal Husbandman in Sheep and 
Goat Investigations, Animal Husbandry Division} in United States Department of 
Agriculture , Bulletin No. 3x3, 35. pp., 8 plates. Washington, D. C., November, 13, 1915. 
In addition to forming a general survey of the sheep industry in Austra¬ 
lia and New Zealand the paper discusses the various points of divergences 
between the industry in those two countries and the United States with the 
object of affording comparisons useful to the American husbandman. 

Sheep husbandry in New Zealand. 

In comparison with American farm flocks, those of the smaller holdings 
in New Zealand have an advantage in that they rarely number less than 
400 head and are a very important if not the chief source of revenue from 
the holdings. The following table contrasts N. Z. figures with the leading 
farm-sheep State and the leading range-sheep State in U. S. A. 


Sheep in New Zealand , Ohio and Wyoming. 


State 

Total 

land area 

Sheep 

; n State (1) 

Holdings 

over 

100 acres (2) 

Holdings 

having sheep 

Average 

size 

of dock 


Acres 

Number 

Number 

Number 

Number 

New Zealand. 

66 292 232 

24 595 405 

25 702 

21527 

x 124 

Ohio. 

26 073 600 

3 263 000 

94754 

7 1 558 

55 

Wyoming. 

62 459 160 

4 472 000 

9584 

1643 

*93 8 


(x) Jam i f 19x4. — (2) In 1910. 
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Though it is partly of necessity that New Zealand lands are so largely 
devoted to sheep raising the place occupied by sheep is evidence of the pro¬ 
fits obtained when valuable lands are devoted to well managed flocks of 
sufficient size to ensure careful tending. The advantage enjoyed in N. Z. 
in the price of wool is largely due to the superior skill in preparing clips for 
the market. The main difficulty in the way of an improvement in the 
industry of the Middle and Eastern States of U. S. A. is lack of appreciation 
of the results obtainable from carefully tended flocks. 

Sheep husbandry in Australia . 

Table II compares the size of holdings and of flocks in New South 
Wales and Victoria with those of the Western United States. 


Sheep in N. S. Wales, Victoria and the western part of the United States. 


Region 

Total area 

Total area 

owned 

(Farms) 

Per cent 

of area 
having 

15 inches 
rainfall or less 

Area 

under lease 

or license 

Total acres 

in holdings 

over 100 acres 


Acres 

Acres 

Per cent 

Acres 

Acres 

New South Wales . . 

198 054 420 

57 818 023 

39.9 

124 590163 

181195 753 

Victoria. 

56 245 760 

31 055 920 

37-0 

14 443 I 9 X 

44 502 618 

Rocky Mountain States 

398 599 680 

47 016 786 

72.O 

— 

45 1 55 275 

South Western States . 

319 175 O4O 

I24 951 701 

15.0 

— 

113281 343 

Pacific States. 

204 580 800 

57 328 789 

37 *o 

— 

48 027 762 



Sheep per acre 

Number 

Average 

Sheep 

Region 

Total sheep 

on holdings 

of 

size 

in flocks 



over 100 acres 

flocks 

of flock 

over 1000 


Number 

Number 

Number 

Number 

Per cent 

New South Wales . . . 

38 855 861 

0.21 

24 549 

I 520 

84.5 

Victoria. 

II 892 224 

•25 

24 838 

480 

597 

Rocky Mountain States 

18196574 

• 3°8 

11323 

I 607 

86.8 

South Western States . 

6 382 426 

.056 

11881 

537 

80.6 

Pacific States. 

5 592 167 

.116 

11368 

452 

89.7 


In Australia the flocks are not kept collected under the care of herders 
while pasturing but the lands are fenced into "paddocks” of from 500-1000 
acres in size. The labour and expense required by this method is more 
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than counterbalanced by subsequent saying in the labour of handling the 
flocks and in the extra thrift of the sheep. 


Tenure of grazing lands. 

In large part the success of the Australian pastoralist is due to 
the system under which he holds his grazing lands. The Australian pas¬ 
toralist who pays for the use of his lands according to a long time contract 
is at a great advantage over the American pastoralist who argues that an 
investment in improved stock or in the appliances and intelligence required 
to secure a good reputation for his product cannot be safely undertaken 
because of the uncertainty of his remaining in business long enough to 
reap the profits. A definite policy for control and improvement of the public 
grazing lands is urgently needed in America. 


Breeds and Types of Sheep in Australia and New Zealand. 

A point of considerable interest is the divergence of Australian and 
American Merino standards. Australians are said to be familiar with the 
so-called “ Vermont ” sheep and the use of that blood has been dis¬ 
continued. Both are derived from the same original stock. Objection is 
made to the excessive wrinkles on the body, to exceess of oil in the wool, 
to shortness and too great fineness of the wool. These features are con¬ 
sidered to be indicative of a lack of constitutional vigour. Considerable 
space is given to the consideration of Australian standards. 

As regards carcass value the American Merino is not inferior to the 
Australian Merino in either size or points of mutton conformation. In 
both regards the latter is inferior to the Rambouillet as bred in the United 
States. This latter breed is little known or understood in Australia. 

Attention is drawn to the huge prices paid for stud sheep.in Australia, 
These are made possible by the patronage of a large number of owners of 
big commercial flocks who know that $ 500 or $ 1000 invested in an 
exceptional ram is more than returned in the fleece values of the great 
number of sheep tracing descent to such a ram in a few years. 

The use and popularity of the mutton breed in Australia is on the in¬ 
crease. The Lincoln, Border Leicester, Leicester and Romney Marsh 
breeds are all in demand. The Cotswold is little known. The down breeds 
are favoured most by those who market their lambs before they are a year 
old and of these only the Shropshire and South downs are widely known. 

The Corriedale is gaining ground in Australia and is still extensively 
bred in the South Island of New Zealand where it was first produced. It 
was to study this latter breed with a view to a trial importation into Ame¬ 
rica that the writer visited New Zealand. The breed’s greatest promise 
of usefulness in U. S. A. is for those localities which need and can support 
sheep of more carcass development than the Merino and in which the wool 
is to be relied on for at least one-half of the flock income, The experi- 
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ments which the U. S. Bureau of Animal Industry will conduct with the 
breed will be designed to test the herding instinct (not considered under the 
Australasian paddock system) its ability to thrive on various types of west¬ 
ern ranges and the extent to which it can impress its features upon the 
sheep now bred in the section where such a type as the Corridedale seems 
desirable. 


Shearing and Wool Classing. 

The practices of American and Australasian wool growers differ more 
in respect of the handling of the shorn wool than in any part of their work. 
In the United States the wool is not infrequently sold before it is shorn. 
Even when this is not the case the sheep are not sorted for shearing 
and the entire fleeces are sacked just as they run. In disposing of the 
wool there is no possibility of fixing a price upon the amount of each of 
the various classes of wool in the sacks but bargaining must be done upon 
the basis of the clip as a whole. 

Practically all the Australian and New Zealand wool remains the pro¬ 
perty of the grower until sold to the manufacturer. The cost of actual 
shearing constitutes only about one half of the amount expended in pre¬ 
paring the wool. The Australian system of shearing, classing and market¬ 
ing wool is discussed at length and the possibility and advisability of the 
adoption of such a system in the United States. 

The paper concludes with references to the Co-operative shearing 
sheds in New Zealand, Agricultural Education in Australia, Sheep-raisers’ 
Organisations, etc. As regards the influence of the possible future develop¬ 
ment of the Australian mutton and wool industry on the American market, 
there is no reason for anticipating an increase in these products reaching the 
United States sufficiently large to affect seriously market values. 

205 - Ancestry of the Goat. — The Journal of Heredity. Vol. 6, No. 11, pp. 519-524. 3 figs. 

Washington, I). C. November 1915. 

The domesticated European goat can trace his pedigree back to a single 
form and is not the combination of a number of distinct species as is the case 
with the horse, the ox, the dog etc. The first goat fossils are found in Plio¬ 
cene or late Tertiary deposits in the Punjab and the Siwalik hills of India 
and are of species allied to those now living in the Himalayas. In the suc¬ 
ceeding or Pleistocene epoch, remains of an ibex, one of the best-known wild 
goats, are found in the plains of Central Europe. 

The distinction between sheep and goats was thus made at a compara¬ 
tively late geological period and even now it is not a broad one and it has 
been frequently proposed to consider them as a single genus. 

The question whether the two species breed together and result in 
fertile offspring has received contradictory answers; it seems fair to say 
that interbreeding of the sheep and goat if it exists is at least very rare, 
whereas the different species of wild and tame goats interbreed freely 
and yield perfectly fertile progeny. Hence from a phylogenetic point 
of view sheep and goats are to be considered as two distinct genera. 
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The goat genus Capra is generally credited with a dozen species, of 
which Capra hircus aegagrns (Bezoar, Fasang or Grecian Ibex) is generally 
regarded as the ancestor of European, and thence American, domesticat¬ 
ed goats. 

Once common throughout Greece and Asia Minor, it still lives on a few 
of the Mediterranean Islands, notably on the slopes of Mount Ida in Crete. 
Its habitat today is Persia, Afghanistan and Beluchistan and in the moun¬ 
tains of Asia Minor. The Pasang is easily domesticated and its first domes¬ 
tication probably took place in Western Asia, thence it was carried over 
into Africa where it has departed very widely from the original type. No 
one can .say with confidence whether it was from Asia or from Africa that 
it was introduced into Europe. Its remains are abundant in the early pe¬ 
riod of the Swiss lake dwellings. 

The goat of the Swiss lake dwelling was somewhat smaller than the mo¬ 
dern animal and had horns. In the Bronze age the goat .seems to have been 
larger than in the Stone Age. In the Roman period a distinctly new form 
appears, unquestionably the result of conscious breeding and artificial 
selection and closely resembles some of the types still to be found in Switz¬ 
erland. 

With the spread of the breeding of goats in many lands a number of 
different changes have been produced in their appearance, among which 
one of the most important was the disappearance of the horns. Breeders 
have encouraged variations especially in two directions: to improve the 
yield of milk and to improve the yield of hair. The best milk breeds have 
been obtained :n Switzerland (Saanen and Toggenburg) while the best hair 
breeds are those of Asia Minor (Angora). 

The number of goats under domestication in the world is estimated at 
80 ooo ooo of which 20 000 000 are in Europe. Prom the most distant times 
the goat has been the “ poor man's cow" and has been replaced by sheep 
with the increase of prosperity. In the United States, with the exception 
of the large Angora herds in the western States, goats are generally kept 
only in small herds. 

206 - Fecundity and the Relation between Male and Female Desccndents in improv¬ 
ed German Pigs. — Machens, A, in Berliner Tierarzthche Wochcmchnjt, Year 31, No. 47, 

pp. 559-562. Berlin, November 25 1915. 

The writer set out to determine : 

1) The fecundity of the improved German pig during its sexual life. 

2) The ratio of males to females in the various litters. 

3) The influence of the number of young at a litter on the ratio of 
males to females. 

4) The influence of the period of birth on the number and sex of the 

young. 

Por the purpose he studied the Herd-Book of the Breeders' Syndicate 
of the Duchy of Brunswick where the improved German breed is reared. 

A total of 3464 offspring were studied with the following results : 

1) The average number per litter is 9.56, the maximum generally 
being reached at the 4th litter. A larger number may sometimes be bom 
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in the 7th and 8th litters but only in the case of sows of exceptional 
fertility. 

2) The first litter of a young sow generally contains more males than 
females, whilst in the later litters there are more females. Generally after 
the 5th litter the females predominate. 

3) In 46 litters (12.8 per cent of those studied) the number of young 
was 10; in 181 litters (50 per cent) it was less than 10 ; in 135 litters (37.2 
per cent) it was greater than 10. The number of young per litter influences 
the sex, in the sense that in small litters there are more males and in the 
large litters more females. 

4) The best periods for births are: February, November, January, 

April and October. During the cold period September to March the fecun¬ 
dity is higher (9.7 per litter) than in the warm period during the rest of the 
year, when it is 9.4 per litter. In accordance with the observations already 
made by Wiuckens, Frouich and Georgs, more females were born during 
the cold period than during the warm period. 

207 - The Physiological Relationship between the Yellow Pigment of the Hen and poultry 
the Xanthophyll of Plants. — Palmer, I^eroy S. (Dairy Chemistry laboratory, Univer¬ 
sity of Missouri, Columbia), in The Journal of Biological Chemistry , Vol. XXIII, No. i, 

pp. 261-279,1 plate, 3 tables. Baltimore, Md., November 1915. 

The pigmentation of the egg-yolk and of the body fat of poultry is a 
subject of much practical importance to the trade, and the yellow pigment 
characterising the skin of hens has been shown to be of considerable value 
in judging egg-laying activity. Experiments were carried out in order to 
furnish definite evidence of a physiological relation between the plant xan- 
thophyll and the natural egg-yolk pigment, such experiments finding prac¬ 
tical application in the control of the colour of the flesh of fattening poultry, 
and the control of the amount of natural pigment deposited in the egg-yolk. 

The natural pigment characterising the egg-yolk, body fat, and blood 
serum of the hen is physiologically identical with the carotin and xantho¬ 
phyll pigments of plants, with the latter class of pigments present in by far 
the greater proportion. This is different from the utilisation of the plant 
carotin and xanthophylls by the cow, where the carotin is the predominat¬ 
ing pigment found in the milk fat, body fat, and blood serum. Feeding 
tests with laying hens in which the pigment of the feed was carotin to the re¬ 
lative exclusion of xanthophyll w r ere without appreciable influence upon the 
amount of pigment carried by the blood serum and deposited in the egg 
yolk. The feeding of rations relatively free from both carotin and xantho¬ 
phyll to laying hens resulted in a marked reduction of the amount of this 
pigment carried by the blood serum and deposited in the egg-yolk. ■ 

208 - Measurement of the Winter Cycle in the Egg Production of Domestic Fowl.— 

Pearl, Raymond, (Biologist, Maine Agricultural Experiment Station) in Journal of Agri¬ 
cultural Research, Vol. V, No. 10, pp, 429-437, 8 tables. Washington, D. C., December 6, 

1915. 

The writer has previously shown that there are to be’distinguished de¬ 
finite cycles in the egg-laying activities of the fowl, the most striking of which 
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are those of winter and spring. As a measure of the winter cycle of produc¬ 
tivity is taken the record of production up to the first March, following the 
individuars birth. The point now arises whether a better measure of the 
winter cycle of productivity might not be obtained by using the egg-produc¬ 
tion of a bird up to the time it has attained a definite age, since the egg- 
production up to, say, 300 days of age of the bird will include the winter 
cycle and will also allow for differences in the time of hatching. 

The statistical evidence presented in the present paper shows that 
whatever superiority there is of one of these measures over the other is en¬ 
tirely in favour of the production to March 1; that is, with flocks of poultry 
having average hatching dates falling somewhere within the month of April. 
It results, therefore, that the use, in investigations on fecundity, of the record 
of egg production to March 1 of the pullet year as a measure of the winter 
cycle of production is fully justified. 

209 ~ Poultry Breeding. — Slocum, Rob R. (Scientific Assistant in Poultry Investiga¬ 
tions, United States Department of Agriculture, Washington, D. C.) in The Journal of 
Heredity , Vol. VI, No. 11, pp. 4S3-487, 3 plates. Washington, D. C., November 19x5. 

This paper is a summary of the results obtained in the experimental 
work which has been carried on in breeding poultry in the last twenty five 
years, and a discussion of their value for practical poultry keeping. 

Following the rediscovery of Mendel's laws in 1900 there was begun 
and has since been continued a considerable deal of experimentation on the 
heredity of characters in poultry. The first work along this line was that of 
William Bateson. In the United States the Carnegie Institution's Depart¬ 
ment of Experimental Evolution at Cold Spring Harbour, Eong Island 
N, Y. under the direction of C. B. Davenport, has been especially active 
along these lines. These studies have justified the conclusions to be drawn 
that in poultry the transmission of characters agrees with the theory based 
on Mendelian laws, that certain characters are inherited in a manner known 
as sex-limited and that the dominance and recessiveness of the common 
characters of poultry are those given in the accompanying table. 

As will be noted from this table, in only a few cases is dominance listed 
as complete. A fact worthy of attention is that in the Andalusian neither 
the black nor the splashed white shows dominance over the other, but both 
exist side by side in the hybrid in a minute mosaic, which causes the blue 
colour. The blue individual is therefore always heterozygous or mongrel. 
Recent studies show that the caracter “ bare-neck ” is dominant over 
“ feathered neck 

One of the best-known examples of sex-limited inheritance is the 
barred colour pattern of the Barred Plymouth Rock. In order to explain 
this according to Mendel's laws, the female is considered to be heterozy¬ 
gous both for sex and for barring, while a repulsion is assumed between the 
determiners for these two characters, which prohibits their occurrence in 
the same gamete. The male is considered to be homozygous in respect 
to sex and either homozygous or heterozygous in respect to barring The 
females therefore inherit barring from their sire alone. ;A number of 
different crosses have been made which support this hypothesis, e, g.i Black 
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Table *showing the Mode of Inheritance of Some of the Common Characters 

of Poultry. 


Dominant 

1 

Recessive 


Remarks 

Dominant white (Leghorn) 

Black, red, buff 

Almost complete dominance 

Black, red, buff 

Recessive white (Minorca) 

» 

3 ) » 

» (Hamburg, Minorca) 

Red, buff (Wyandotte) 

* 

» >) 

Barred plumage pattern 

Recessive white, black self 
colour 

' Sex-limited inheritance 

Game pattern (Leghorn) 

Recessive white (Minorca) 

» 

» 

Black self colour (Minorca) 

Hackle lacing (Brahma) 

Imperfect 

dominance 

Plain feathering 

Silky feathering 

Complete 

33 

Frizzle feathering 

Normal repent feathering 

» 

3 ) 

Rose or pea comb 

Single comb 

» 

3 ) 

Single comb 

Comblessness (Breda) 

» 

33 

Crest (Silky) 

No crest 

Imperfect 

3 ) 

Normal head 

Cerebral hernia (Polish) 


33 

Rumplessness 

Normal uropygium 

» 

>3 

Extra toes 

» foot 

» 

>3 

Joining of toes 

» » 

» 

» 

Silky pigmentation 

» mesoderm color 

» 

» (*) 

Yellow skin colour 

White skin » 

Complete 

33 

» shank » 

Eight shank » 

» 

13 

Dark shank » 

» » » 

» 

» 

Blade iris » 

Brown, red, pearl iris 

» 

3 ) 

Red ear-lobe 

White ear-lobe 

Imperfect 

3 ) 

Feathered shanks 

Clean shanks 

» 

» 

Plain heel 

Vulture hock (Silky) 

» 

33 

Booting (Silky) 

No booting 

» 

3 ) 

Beard (Houdan) 

No beard 

Almost complete dominance 

lyong tail (Japanese) 

Normal tail 

Imperfect 

33 

Rapid feathering 

Slow feathering 

Almost complete » 

Broodiuess (Silky) 

Non-broodiness 

» 

» 3 ) 


(*) Sex-limited in Brown leghorns and Silky crosses. 


Langshan X Barred Plymouth Rock; Cornish Indian Game X Barred 
Rock; White Cochin X Tosa; and Barred Plymouth Rocks with: Campines, 
Golden Pencilled Wyandottes, Black Hamburg, White Wyandottes, and 
White Plymouth Rocks. 

Sex-linkage has been reported in a number of other instances, such as 
an inhibiting factor influencing the mesodermal pigmentation of the 
Silky, Brown Leghorn colour pattern, an inhibition for red in the plum¬ 
age of the Columbian Wyandotte, the gray of the White Wyandotte and 
the factor on which high fecundity depends. 
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For about nine years, froja 1898, systematic breeding experiments 
were conducted with the object of increasing the average egg production 
of the poultry. The results obtained led Dr. Raymond Peart to the hy¬ 
pothesis that the factor for high egg production behaves as a sex-limited 
character. According to this hypothesis the female is heterozygous for sex 
and also for the factor of high fecundity and these two factors cannot be 
present in the same gamete. This conclusion is based on the belief that 
high egg production is- a unit character. But the results of eight years 
work at the Utah Station do not confirm this conclusion and the results 
attained at the Massachusetts Agricultural Station indicate that high egg 
production is a compund, not a single trait (1). 

210 - Outdoor Wintering of Bees. — Phillips, E. F. and Demuth, George $. in U. S. Dept , 

of Agriculture, Farmer’s Bulletin, No. 695, 12 pp. Washington, D. C., October 12, 1915. 

The causes, variously assigned, of the death of individual bees or of a 
colony of bees in winter, excluding unusual accidents, are capable of classi¬ 
fication under two headings only: 1) inadequate stores, and 2) excessive 

(1) The following is a list of the United States Experiment Stations that deal with poul¬ 
try breeding and of the studies conducted by them. 

Purdue University Experiment Station, Lafayette, Indiana : The influence of heredity on 
egg-laying. 

Kansas Experiment Station, Manhattan, Kansas : Study on the value of pedigree selected 
males for the improvement of groups of common breeds. 

Maine Experiment Station, Orono, Maine 1) Inheritance of fecundity and selection for 
egg-laying. — 2) Mendelian inheritance of several plumage and other somatic characters. — 
3) Inheritance of size of body and of size and colour of eggs. — 4) Interbreeding. — 5) Influence 
of exterior agents on germ plasma. — 6) Heredity and the determination of sex. 

Massachusetts Experiment Station, Amherst, Massachusetts : 1) Selection for egg-laying. —* 
2) Study on the fertility of eggs from the genetic point of view. — 3) Inheritance of several 
exterior characters of poultry. 

Missouri Agricultural Experiment Station, Columbia, Missouri: Study of sex-limited here¬ 
dity : in the spotted plumage of the Hamburgh breed and of the plumage of cocks similar to 
that of the hens in the Sebright Ban! am breed. 

New Jersey Experiment Station , New Brunswick , New Jersey: 1) Inheritance of fecundity, 
— 2) Heredity of several plumage and other somatic characters. — 3) Factor of barred plu¬ 
mage in White leghorn with single comb. — 4) Heredity of colour of egg shells. 

North Carolina Experiment Station, West Raleigh, North Carolina: 1) Heredity of high 
egg production. — 2) Heredity of colour of egg shell. 

Oregon Experiment Station Corvallis, Oregon: 1) Heredity of high egg production. 

2) Correlation between type and high fecundity. — 3) Crossing. — 4) Development of a dual 
purpose breed (eggs and flesh). 

Utah Experiment Station, Logan, Utah: 1) Study on the possihilfly of improving egg- 
laying by uninterrupted selection. —- 2) Study on egg-laying especially in connection with; 
ft) average winter production in comparison to average yearly production during the three 
first years of egg-laying; b) limits of seasonal variation in the average egg production of the 
group. 

‘Wisconsin Experiment Station, Madison, Wisconsin: 1) Experiments on inbreeding, — 
2) Study of the effects oflead-poisoning of males on their offspring. — 3) Heredity of plumage 
colony and other characters in pigeons. (Ed,), 
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heat production. The remedy for the former is sufficiently obvious and 
simple. 

As regards the second factor the authors have shown in a previous 
paper ( U . S. Dept, of Agriculture Bulletin 93,1914) (1) that at hive tempe¬ 
ratures between about 57 0 and 69° F a normal broodless colony does not 
form a cluster but the bees remain inactive in the combs. The formation 
of a cluster only takes place when the air immediately surrounding the bees 
falls to 57 0 F or lower. The bees in the centre then begin to generate heat 
by muscular activity, those at the periphery serving as insulators by crowd¬ 
ing together. The lower the temperature of the air around the cluster the 
greater the amount of heat the bees are required to generate, till finally 
a point is reached when the amount of heat produced and muscular activity 
required become excessive and the bees may die. Or the high temperature 
may induce brood rearing, a phenomenon always dangerous to the survi¬ 
val of a hive. Further, the increased consumption of stores following in¬ 
creased activity results in an excessive accumulation of faeces within the 
bees, often culminating in dysentery. 

In any locality in which the outer temperature falls to 40° F or below, 
winter insulation is therefore undoubtedly necessary. 

The exact method of packing is not specially important provided 
enough insulation is given on all sides. A windbreak of evergreens is superior 
to a solid windbreak such as a house or solid fence. The best arrangement 
of hives is in groups of four, two facing east and two west, in this way they 
may be left on the same stand throughout the year. The practice of leav¬ 
ing the front unprotected and faced to the south, in order to utilise the 
heat of the sun, is not to be recommended. An entrance 8 ins. wide by 3 /s 
ins. high is ample. 

The time of packing is also important, delayed packing may cause far 
more damage than leaving the bees unpacked. Colonies which have win¬ 
tered poorly need their insulation longest. 

21 1 - The Development of the Silk Glands in the Chief Races of Silk-Worms and silkworms 
their First-Crosses from the Point of View of the Quality and Length of the Reel- 
able Silk from each Cocoon. — Btjcci, Fietro in Le Stmoni spmtnentali agmrie ita- 
Uime, VoL XVI y III, Fart 12, pp. 841-888. Modena 1915. 

The following breeds and hybrids have been investigated : 

1) Native pure yellow. 

2) White Japanese. 

3) Green Japanese. 

4) Pure Golden Yellow Chinese. 

5) White Japanese female X native yellow male. 

6) Yellow native female X white Japanese male. 

7) Golden Yellow Chinese female X Yellow native male. 

8) Yellow native female X golden yellow Chinese male. 

9) Bivoltine breed; 


m). 


(1) Sec B. Febr. 1915, No. 209. 
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The experiments were repeated during 2 years (1914-1915) the results 
of which lead to the following conclusions : 

The weight of the adult worms in the above races is from 6000 to 8000 
times that of the silk-worm at birth. In crosses between native and Ja¬ 
panese or Chinese breeds the adult worm is heavier when the native parent 
is a female than when it is a male. 

The following measurements were made : 

Weight of two silk glands, total length of each (reservoir , secretory 
and excretory duct) ; the average weight and total length of the worms* 
It was found that the heaviest silk-worms had also heavier silk producing 
apparatus and glands. In crosses between yellow native female and f oreign 
male the average weight of the silk-producing apparatus and the glands 
was higher than in the reciprocal cross. The ratio between the weight of 
the worms and that of the silk producing apparatus is greatest (x : 0.3082) 
in the Padua bivoltine breed, and least in the green Japanese breed (1:0.2004) 
whilst it is relatively high in the Chinese breed (1:0.2576) and higher in the 
crosses with the yellow native female than in the reciprocal crosses. This 
ratio varies from 20 to 30 per cent and averages 25 per cent. 

In all the races studied the reservoir is always longer than the worm 
but in the golden yellow Chinese breed which has the greatest total length 
of gland the reservoir is shorter. 

In the Japanese crosses there is little difference in the average length 
of each gland but with respect to the average length of reservoir the cross 
with a yellow native female appears to show a slight increase in the ratio 
between the average length of an adult worm and the average length of 
the reservoir. 

In the cross double yellow x golden Chinese female and in the cross 
double yellow X yellow native female the above ratio is 1:4, so that the 
Chinese breed gives rise to a greater development in the mean total length 
of each gland. The average length of the secretory channel is greater when 
the cross is made with the golden Chinese female than with the yellow na¬ 
tive female. 

The ratio between the length of the reservoir and the total length of 
the cocoon of silk in each breed is a minimum in the green Japanese race 
(1; 2591) followed by pure yellow native breed (1:2.666). It reaches a, maxi¬ 
mum in the pure golden yellow Chinese race (1 : 3.763) and is x : 3.0O9 in 
the bivoltine Padua race. It is higher in the crosses with a foreign female 
than in the reverse crosses and for both the foregoing it is higher than in 
the native yellow parent. 

In determining in the different breeds the absolute and marketable 
weight of the empty cocoons and chrysalids it has been found that the yellow 
native race increases the weight of the chrysalids in the hybrids especially 
in the cross yellow native female x white Japanese male. The ratio between 
the chrysalid and the empty cocoon is generally greater in the crosses: yellow 
native breed x white Japanese than in the crosses of the same yellow na¬ 
tive breed and the golden yellow Chinese breed. This ratio is higher in 
the bivoltine Padua breed and the green Japanese breed. 
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The average weight of the empty cocoon is a maximum in the yellow 
native breed and it is a minimum in the bivoltine race as in the white Japa¬ 
nese race. The same may be said of the weight of the chrysalis. 

The average ratio per cent between the mean absolute weight of a 
normal cocoon and the mean absolute weight of the empty cocoon is a maxi¬ 
mum in the yellow native race and in the golden yellow Chinese race. 
In the cross white Japanese female X yellow native male and that of the 
golden yellow Chinese female and yellow native male this ratio is higher 
than in the reciprocal crosses. 

In the hybrids, the yellow native race increases the weight of the 
cocoon and of the chrysalid as well as that of the worms, especially at 
maturity. 

It was found as was expected that the absolute weight of the reelable 
silk is greater in races with a greater absolute weight of empty cocoon, being 
a maximum in the yellow native race-and a minimum in the bivoltine race. 

In the white bivoltine race the mean ratio per cent between the mean 
absolute weight of a normal cocoon and the mean absolute weight of the 
reelable silk and also the ratio per cent between the mean absolute weight 
of the empty cocon and the mean absolute weight of the silk is very low, 
thus showing again how slight an advantage is obtained by rearing the 
bivoltine race. 

In the yellow native race, the worms are heavier as also are their silk- 
producing apparatus, their empty cocoons and their reelable silk. 

In the first cross white Japanese X native yellow female and in the 
first cross double yellow Chinese x native yellow female, the average weight 
of a worm, the average weight of the silk-producing apparatus, and the 
average weight of the empty cocoon and the average weight of the reelable 
silk are always higher than in the reciprocal crosses. Thus, this tendency to 
increase the weights of the worm, silk-producing apparatus, empty cocoon 
and reelable silk is a true dominant character transmitted always by the 
female with greater intensity than by the male. 

There is a correlation between the average weight of the worm, the silk- 
producing apparatus and the silk cocoon, since the races with the least 
heavy worms (white and green J apanese and especially bivoltine) have also 
the lightest silk producing apparatus, empty cocoon and reelable silk. 

The tendency to give a greater weight of silk is a dominant character 
of the native yellow race. 

The lengths of the thread and the reelable silk of some races and hybrids 
are given in the following table: 

The ratio between the average length of a worm at maturity and the 
total average length of cocoon is never less than 1:3m the races studied. 
In the golden Chinese race it is even as high as 1 : 4. In the crosses the 
race with the highest ratio transmits this character to its offspring. 

In each of the races studied the ratio between the average length of 
the reservoir and the"average total length of a cocoon is always greater than 
1: 2.5, It reaches a maximum in the golden yellow Chinese race and is a 
vminimum in the green Japanese and native yellow races. 
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A. — Total length of thread (Mean values). 


incites 


Yellow remain. 807 

Yellow Bione. 1050 

Yellow Montana. 920 

Corea. . .. 5 8 3 

Yellow Persian. 850 

Green Persian.. 860 

Terni (1889). 700 

Terni (1890).. . 750 

Yellow Cyprus. 93 ° 

Native yellow.1090 


metres 


Shantung. 660 

Corea.. (>50 

White bivoltine .. 360 

Hybrid bivoltine female X Adriano- 

polls male. 683 

Hybrid bivoltine female X Cevennes 

male *. 590 

Hybrid bivoltine female X Akazik 
male. 541 


B. — Average length of reelable silk. 

metres * 


Pure native yellow. 794 

White Japanese .. 593*5 

Green Japanese. 5 * 5*5 

Golden Yellow Chinese. ..... 655.5 

Bivoltine Padua. 749*5 

Hybrid white Japanese female X na¬ 
tive yellow male. 739 


metres 

Hybrid native yellow female X 


white Japanese male. 758.5 

Hybrid golden yellow Chinese fe¬ 
male X native yellow male . . , 745.5 

Hybrid native yellow female X gold¬ 
en yellow Chinese male .... 54 r 


C. —Physical properties of the reelable silk (two years’ average). 


Race of Hybrid 

Mean 
weight of 
450 metres 
in Italian 
denari 
(0.05 gms.) 

Mean 
diameter 
of thread 

Mean 

elasticity 

m. 

Mean 

tenacity 

gms 

Index (1) 
of threads 
tested 
in the 
serimeter. 
denari 

Tenacity 

per 

denaro 

Pure native yellow. 

2.694 

35.06 

153*73 

7.0 S. 

3*15 

2,53 

White Japanese. 

2.89X 

34.26 

168.66 

s.50 

3.06 

2,78 

Green Japanese. 

2.936 

32.33 

148.81 

7*29 

2.76 

2.65 

Golden yellow Chinese. 

2.819 

34.10 

175.26 

8.78 

3,06 

2,K{) 

Hybrid white Japanese $ X na¬ 
tive yellow cT. 

2.873 

34.40 

146.78 

8.75 

3.42 

2,56 

Hybrid golden yellow Chinese $ 
X white Japanese ... . 

3-222 

35.83 

157-29 

S.J2 

3,06 

2.0*1 

Hybrid golden yellow Chinese J 
X native yellow <3*. 

2-7 8 5 

33-78 

165.01 

8.26 

3*3° 

2**19 

Hybrid native yellow P X go*d- 
en yellow Chinese <3 . . . . 

00 

GO 

N* 

34.38 

169.88 

9.07 

3*30 

2.76 

Padua bivoltine. 

2.420 

3075 

180.58 

7.66 

2.76 

2.78 


(1) The index number expresses the relationship between weight and length of thread 
and corresponds to the English “count number.” The legal Italian standard is the weight 
of 450 metres expressed in Italian denari (0.05 gms,). (Ed,). 
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There is a correlation between the average weight of an adult silk-worm, 
the average length of the silk gland, the absolute weight of the reelable silk 
of a single gland and average length of the reelable silk. That is to say that 
the races with very long cocoons have also very heavy silk glands and a very 
long reelable silk, with consequently an average higher weight of reelable 
silk corresponding to one of the two glands of an adult worm. 

The races showing these qualities transmit them to their first crosses 
but not to an equal extent, for the intensity with which the above qualities 
are transmitted in the hybrid differs appreciably according to the sex of 
this particular parent. 

The physical properties of the reelable silk of normal cocoons of the 
races studied are given in table C. 

212 - Sericulture in Egypt. — Yacob, Georges in Bulletin de VUnion des Agnculteurs 

d’Egypte, Year 13, No. 112, pp. 78-85. Cairo, October 1915. 

The lack of exact statistics renders very difficult even an approximate 
calculation of the former importance of sericulture in Egypt, but the existence 
almost everywhere of old mulberry plantations gives some idea of the former 
prosperity of this industry. It is known also that Syria imported from Egypt 
considerable quantities of reproductive cocoons known as “ Masri ” which 
gave an Egyptian seed very much appreciated. The great development of 
cotton cultivation during recent decades has completely overshadowed silk¬ 
worm rearing and it is only the energetic initiative of particular individuals 
and the fortunate results of their experiments that have saved this in¬ 
dustry and shown its possibility of again ocupying an important position 
in Egyptian agriculture. 

The breeding experiments made on a large scale by Masrarf at Ghizeh 
deserve special mention, especially for the undoubtedly superior quality of 
the cocoons obtained. The whites gave 1 kg of silk per 3200 gms of 
cocoons and the yellows 1 kg of silk per 3254 gms of cocoons. 

At Ghizeh the mulberry plantations are increased each year and a mo¬ 
del breeding station is now in course of construction which will be capable 
of providing instruction for a 1000 native families. 

The abundance of cheap labour is one of the factors most favourable 
to the success of this industry. 

Another factor of great importance is the increased production of mul¬ 
berry leaves that can be obtained in the fertile irrigated Egyptian delta. 
The yield reaches from 223 cwt to 279 cwt per acre so that 1 feddcm 
(about 1 acre) of mulberry trees is sufficient to rear 8 to 10 ounces of eggs 
and produce from 880 to 1100 lbs of cocoons. The cost of breeding is estim¬ 
ated at about £ 2 per ounce, leaving a net profit of £32 to £40 per feddan 
calculating on a selling price of is. id. per lb of cocoons. 

In spite of these favourable conditions, however, State intervention is 
considered indispensable to obtain a greater development of silk-worm 
rearing. 

With State assistance the following advantages may be secured: 

1) the assurance to the fellah of good conditions for the sale of the pro¬ 


duct. 
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2) the free distribution of grafted mulberries to extend the planta¬ 
tions. 

3) the free distribution during the first year of silkworm eggs. 

4) the awarding of prizes to the best breeders. 

5) the diffusion of theoretical and practical knowledge at the school 
of Agriculture, Ghizeh and at other practical schools. 

Further advantages of this industry are : 

1) the second crop of leaves could be used for fattening sheep as is 
done in Syria; 

2) it would supply a better fuel for domestic purposes than the cotton 
crop and help to remedy the lack of fuel which compels the fellah to use 
dry sheep dung for this purpose. 


213 - Experiments in Silkworm Rearing in Tripoli. — Boiicttino di lnfmmmni del 
Ministero delle Colonie , Year III, No. 8-9, pp. 518-522. Rome, September 1915. 

In May 1915, the Agricultural Bureau of Tripoli began experiments on 
silkworm rearing with a view to testing the possibility of obtaining normal 
results in the region of the coastal oases in Tripoli. The mulberry trees 
growing in the gardens of the oasis are at present used chiefly as shade, 
trees and more rarely as fruit trees. The experiments were carried under 4 
conditions : a) in a locality situated near a garden of the oasis ; b) in a pit 
cut out in the ground with one side open and covered with a roof of palm 
leaves; c) reared in the above pit until the last moult then transferred to 
the locality mentioned in (a); d) reared in a subterranean locality kept cool 
and well ventilated and situated in the buildings of the Sidi-Masri Institute 
in the open steppes. 

The constant winds cause considerable injury to silk-worms reared in 
pits. The best results are obtained with silkworms removed from the pits 
before the last moult. The experiments under conditions a and d ran 
a normal course and gave good results, the former gave the highest yield 
and the latter the best cocoons. 

The reed mats upon which the natives rear the worms do not appear 
very practical since they absorb too much moisture and soften easily. 
They require frequent changing and more open meshes to facilitate the 
circulation of the air. Several vegetable products were tried under pit con¬ 
ditions but all had more or less serious drawbacks. The question of the 
choice of materials remains for further study and the development of a 
reliable technique can only be attained by degrees. However, these experi¬ 
ments show that silk-worms can be reared in Tripoli with remunerative 
results. 

The future activity of the Bureau of Agriculture will be directed along 
two lines : experimental researches on the best systems of rearing and the 
application of administrative measures towards encouraging the industry 
amongst agriculturists and natives, Samples of the cocoons were examined 
by Professor Verson at the Royal Sericultural Experiment Station at Pa’dua. 
the results of which are summarised in special tables. 
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214 - Examination of a Sample of White Oval Cocoons from Kiang-Sou, China. — in- 

formazioni scrichc , Year II, No. 26, pp. 700-702. Rome, December 21, 1915. 

The Silk Research Laboratory at Milan has examined a sample of 
several kilograms of Kiang-Sou Cocoons of an elongated oval shape and 
golden in colour obtained last spring from a batch of industrial Chinese 
eggs reared at the Royal Sericultural Observatory at Ivry. 

After separating the really white cocoons (90.95 per cent) from the waste 
(5.02 per cent), the various shades of yellow (0.82 per cent) and the doubles 
(3.21 per cent) they were tested for the following characters: average 
weight of cocoon, size, ratio between cocoon and chrysalid, length and 
weight per unit length of reelable silk, industrial selection of cocoons, weight 
per unit length of silk thread, dynamometric tests, loss on washing and 
removal of gum. 

The cocoons examined showed the most appreciated qualities and in¬ 
cluded some of the most regular with regard to the yield of silk, shape and 
dimensions of cocoons, etc. 

As was formerly observed in previous studies of other important 
varieties of Chinese silk (Voozia, Shaoshing, Dong-Ding, Sagnew), the per¬ 
centage ratio between the cocoon and chrysalid was fairly high, however, 
the easy reeling (little beating being required to obtain a good thread) 
and the complete utilisation of the cocoon, reduces the proportion of waste 
to a minimum, with a considerable increase in the yield of raw silk. 

The raw-silk of Kiang-Sou cocoons leaves nothing to be desired with 
regard to uniformity of colour, gloss consistence, etc. The exceptionally 
easy reeling of the thread enables a raw silk to be obtained by selection 
under industrial conditions, of a remarkable regularity and evenness of 
thread. Examination on the black table shows that the number of faults 
occurring even in the most valuable silks (curling and matting together 
of the fibre) was very limited. 

The weight per unit length (“ titolo ”) of the raw silk was very regular, 
and in 30 control reeling tests the variations did not exceed 3 deniers 
(1 denier = 0.05 gr.) on an average titolo of 13.3. As in the case of the 
other Chinese white cocoon races examined the proportion of sericine was 
very low, not exceeding 16.4 per cent, 

215 - Canadian Musk Rat (Fiber zibethicus ) Injurious to Fish in Austria. — 

HeraxJek, J., in Oesierreichische Forst-und Jagd Zeitung , Year 33, No, 5 *, P* 335 Vienna, 

December 17, 1915. 

Several methods of destroying the musk rat in fish-ponds in Austria 
have been tried but without practical results up to the present. Researches 
are in progress with a view to their destruction by means of bacteria (1), 

An apparatus for trapping this pest has recently been invented by 
Photsky, an Imperial Forester, and promising results have been obtained, 
hundreds of animals having been captured in a single summer. 


(1) See B. April 1915, No. 417, also B. Feb. 1915 No. 242. 
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The apparatus (which is minutely described and illustrated by the 
writer) is placed at the exits of water courses, in open ponds, etc., and 
once the animals enter they are unable to escape and may be easily caught. 
The size and shape of the apparatus varies according to the position in 
which it is intended to be fitted and its price varies from 8s. to £i. 


FARM ENGINEERING. 

agricultural 2i6 - New Plans of U. S. Department of Agriculture Concerning Farm Machinery and 

MACHINERY Implements. — Fawcett, Waudon, in Farm Implement News , Vol. XXXVI, No. 39, 

A*® pp, 16-17. Chicago, September 30,1915. 

implements With the object of inducing more and better farming, the U. S. Depart¬ 

ment of Agriculture in its programme for next year has included a certain 
amount of work on farm equipment. 

The Office of Farm Management will prosecute investigations in farm 
management and farm practice, it will spend about $ 10 000 in a specific 
study of farm equipment and four experts will devote the whole of their time 
to this work, which is to “ determine the character, cost and adequacy of 
machinery on farms of different types and sizes in different parts of the 
country”. The plan of action will be to collect at first hand masses of 
data dealing with the experience of farmers in regard to the various standard 
items of farm equipment and then draw conclusions from the study of these 
field reports. 

Among the subjects to be investigated are: light tractors, the character 
and cost of the various types of farm fences, green house equipment, includ¬ 
ing heating systems, the machinery and implements best suited to the cut¬ 
over lands of Michigan, Wisconsin and Minnesota, the means and methods 
needed for farming the swamp lands of the north central States, the com 
belt States and the sandy lands. Especially important will be the investi¬ 
gations on incubators with the object of increasing their efficiency. A sum 
of $ 1000 is set aside for the examination of the relative efficiency of the many 
types of spraying apparatus now on the market in order to determine the 
most economical types for given kinds of work. 

The Office of Grain Standardization will pursue investigations with a 
view to determining to what extent the commercial value of grain is affected 
by present methods and machinery used in harvesting and handling the grain. 

Another new investigation on the part of the Government is one de¬ 
signed to bring within reach of farmers effective waterproof and mildew 
proof fabrics for use as wagon covers, stack covers and the like. The 
examination into the causes of thresher explosions and fires is also to be 
extended, as last year more than one million dollars’ worth of farm 
machinery were destroyed in the Pacific north west from this cause (i), 

(M). 


M See B. May 1915, No. 536. 
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A reorganized division of the agricultural department is the Office of 
Public Roads and Rural Engineering. It will deal with the whole subject 
of road machinery and include a continuation of traction tests, and it will 
consider such factors as width of diameter of wheel, type of axle bearing, etc. 
of farm wagons. The same Office will concern itself with the subjects of 
water supply on the farms, farm drainage, the construction of farm buildings, 
gasoline engines, the durability of the materials used in sprayers, pumps 
for wells, and for irrigation, while yet another office, that of Irrigation 
Investigations will prepare a report upon subirrigation and watering by 
spray systems. 

217 - Screw Furrow Opener. — Maschinen Zdtung , No. 24, pp. 98-99, Berlin, December 
15 ,1915. 

This furrow opener constructed by Bruno Hern of Dohma, Saxony, 
and patented in Germany under No. 288 883 is an attachment for potato 



Screw Furrow Opener, 


planters and the like. Its chief features are: a screw which bores into the 
ground and a conical case placed behind the screw which gives the furrow a 
uniform breadth and stiffens its sides that otherwise might easily cave in. 
Eig. 1 shows the plan and fig. 2 the side view of the machine. Two 



270 AGRICULTURAL MACHINERY AND IMPLEMENTS 


arms 4 are feed to the usual frame of the planter, they bear a shaft i on 
which a chain sprocket i x and a bevel gear 29 are mounted. 

The shaft bears also a frame 23, the front of which is traversed by a 
shaft 26 carrying, at one end, a bevel gear 27 which gears permanently at 
right angles with wheel 29; while the other extremity passes through the 
support 25 feed to the front of the frame and ends in the screw 28 which 
bores into the soil. Behind the screw the sheet iron casing 30 which forms 
the furrow is situated. 

When the machine is drawn forwards the borer is caused ro revolve by 
a chain, not shown in the figure, on the sprocket i x which drives the shaft i, 
and, by means of the bevel gears 27 and 29, the shaft 26. As the frame 23 
can rotate on the shaft i the inclination of the furrow opener can be adjusted 
as required. 

218 - Self-lighting Attachment for Smudge Pots. — Byers, Charles alma, in The 

Scientific American , Vol. CXIII, No. 21, p. 445 - New York, November 20, 1915- 

It is estimated that there are between 2 % an d 3 million smudge pots 
in use in the State of California alone and they are also used extensively 
in Florida and to. some extent in Colorado and other States (1). They 
serve to protect orchards against frost as they can raise the temperature of 
an orchard by approximately 10 degrees. 

A self-lighting attachment of smudge pots, operated by a thermostat, 
has recently been invented. When the temperature sinks to a certain 
point a fire is automatically started and the pot piocceeds to perform 
its duty. 

This thermostat when contracted by the cold to a certain predetermined 
degree of temperature releases a cup of acid, which spills into a compartment 
of the smudge pot where it comes in contact with a combustible saturated 
with another chemical and fire is thus produced which, in turn, ignites the 
crude oil or petroleum, in the pot. The thermostat may be regulated to 
operate to within half a degree of any temperature desired and the con¬ 
struction is such that the acid can be released only by the thermostat. The 
pots are constantly in readiness and require no attention until after they 
have been fired when, of course, they must again be filled with oil and the 
self-lighting attachment reset. 

219 - Agricultural Desiccating Installations. — malpeaux, i y . (Director at tiu* vSdiool of 

Agriculture, Pas-de-Calais) in La Vie Agricole Year 6, No. 1, pp. i-H. Paris, January, 1, 

19x6. 

Several agricultural industries leave by-products such as pulps, brew¬ 
ers* grains and the like which are useful as food for live stock but which, 
for their low keeping qualities, high water content, and for the fact that they 
are produced in large quantities during short periods, must be rapidly con¬ 
sumed and within a short distance of the place where they are produced. 

In order to remedy these difficulties and to avoid the losses caused by 
ensilage, which are sometimes as high as 30 per cent, desiccation has been 


(W.). 


(1) See also B. Jan. 19x6, No. 5. 
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resorted to. At first it was limited to beetroot pulps but it has since been 
extended to beetroots, potatoes, and brewers' grains. Especially in Germany 
desiccation is much practised. Out of 360 sugar mills no less than 160 dry 
their pulps, whereas in France only 3 do so. 

Desiccation of beets . — Of late years several desiccators onlyAEEUiLLES' 
system have been installed in France, but while they produce excellent 
wares their cost of production is too high. The desiccation of 1 ton of 
beets costs not less than 9s 8d per ton and at the price of 20s 2d per ton 
for sugar beets and 14s 6 d per ton for semi-sugar beets, the prices of the 
dried slices are 6s 6 s / 4 ^ and 6s 5 z f 4 d per cwt. respectively. 

The French desiccator of M. Huillard (i) with cone-shaped divisions, 
fig. 1, has attained a high degree of perfection. One of them installed at 
Coudekerque-Branche (Nord) at a cost of £ 7 000 treats about 60 tons of 
beets containing 82 per cent of water in 24 hours and produces 12 tons of 
dried slices containing lo per cent of moisture at a cost, with coals at 20 s a 
ton, of is 7%^ per cwt. 

The food value of these dried slices approaches that of grains. They 
contain however less protein and more carbohydrates, for the most part in 
the form of sugar, and they can be fed advantageously to horses and milch 
cows, but are not recommended for fattening stock as they cost as much as 
cake and contain less protein. 

The tops and tails of the beets can also be passed through the desicca¬ 
tor and increase the profits of the sugar mills. 

Desiccation of beet leaves and tops. — In Germany for some years past 
several installations for the drying of beet leaves and tops have worked, for 
the most part with Buttner’s procss, by means of an apparatus consisting 
of three gratings placed over each other with an automatic loader. For x 
cwt. of dried product 4 or 5 cwt. of fresh leaves are required, and the cost of 
drying is from 9%£ to 9 y 2 d per cwt. while its food value is about 15 per 
cwt. but it is sold dearer. 

The leaves and tops produced by an acre of beets are about 9 y 2 tons 
per acre which yield about t y 2 tons of dried produce. 

Desiccation of potatoes . — Potatoes cannot be dried whole because they 
become homy in the process. They must be sliced. 

There are in Germany about 250 potato drying plants which treat 
yearly 7 to 800 000 tons of potatoes. The cost of desiccating ranges from 
2$ io*hd to 4$ 9 d per ton in the large works and 7$ 3d to 8s in the small 
ones. According to Zellner's experiments, made in several parts of Ger¬ 
many, one third of the ration of oats for horses can be very advantageously 
replaced by an equal weight of dried potato slices, which have also proved 
very successful in the fattening of pigs. 

Desiccation of Jerusalem artichokes . — Among the crops which can be 
desiccated, the Jerusalem artichoke is to be mentioned. It is not esteemed 
as highly as it deserves to be, on account of the difficulty of keeping it for 
any length of time after being lifted. By desiccation this drawback is 

(Ed), 


(1) See also B. Aug. 1913, No. 924. 
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eliminated, and the dried slices keep well especially if compressed under 
the form of cake. 

Jerusalem artichokes can be dried in Huillard’s apparatus. Their 
water content, which is about 80 per cent, is reduced to 15. The cost of 
drying is about is 5 d per cwt, of dried product, the total cost of which, 
with fresh artichokes at ns 3d per cwt. is 3s 6 d per cwt. while its food 
value is at least 5s 3 d to 5s yd per cwt. 

Desiccation of other by-products . —Pulps, brewer’s grains and pomaces 
when dried can be easily transported, stored and used. In order to realize 
the greatest economy they must of course be desiccated in the works where 
they are produced and, as far as possible, by means of the waste heat. 

Among the French desiccators the writer mentions Donard's vacuum 
drier used especially for the by-products of the distilleries of amylaceous 
substances, and Huillard’s desiccator, which is simple and strong, it works 
with great regularity, dries evenly and has been used in a number of different 
industries. 

It consists essentially (see fig.) of a round masonry tower divided into 
three or four stories by perforated cast iron floors. The stuff to be dried 
passes automatically and continuously on to each of these floors in succes¬ 
sion in a layer of uniform depth. The gases are drawn in hot and dry at 
the bottom of the tower, by a special ventilator which forces them through 
the several floors and finally expels them, quite cool and laden with moisture, 
at the top. 

The machinery consists chiefly of a central vertical shaft suspended on 
ball bearing carrying three or four truncated cones, to each of which shovels 
are attached. The object of these is to move the stuff towards the centre 
of each floor whence it falls through an aperture and a kind of funnel on 
the truncated cone below. The mass of stuff between the funnel and the 
revolving cone obliges the hot air to pass through the perforated floors thus 
utilizing the heat most efficiently. The heating can be effected either by a 
special heater or more economically by using the waste heat from other 
plant. 

Besides the desiccator above described M. Hutllard has devised smal¬ 
ler ones on the same principle for farms and industries on a small scale. 
“The Omnium” desiccator is only 5ft 10 in. in height and 36 inches in 
inner diameter, 

220 - Review 0! Patents, 



Tillage machines and implements. 

Canada 

164078. Ditching machine. 

164 306 —164 366. Ploughs. 

164269. Farm implement. 

Denmark 

20 692. Ditching machine. 

20764. Furrow cleaner. 

20789. Cultivator, 

Sweden 

39070. Harrow tine. 

39*100. Rotary"tilling m achine. 
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United Kingdom 
United States 


Sweden 

United Kingdom 
United States 

Sweden 

United Kingdom 
United States 

Denmark 

Switzerland 

Sweden 

United Kingdom 
United States 


39 101, Device for motor ploughs. 

39 223. Plough beam. 

17 238. Motor driven cultivating machine, 
c 159 680. Tractor for ploughs, 
c 158 906. Combined cultivator and weed cutter. 

1 158 838 — 1 158 936 — 1160 025. Ploughs, 
c 159 063. Mouldboard for ploughs. 

1 159 115. Furrow opener attachment, 
r 159 268. Automatic disengaging motor plough. 

1 x59 568. Weed cutting cultivator, 
r 159 689. Wheeled plough. 

£ 159 965. Motor propelled tillage machinery, 
r 160 027. Cultivator shovel. 

Manure distributors. 

39 149. Fertilizer spreading machine. 

39 193. Adjustable feed for fertilizer spreading machine. 

17390. Sprayers or spreaders for "thick, muddy or manure waters. 
1158 700. Fertilizer distributor. 

Drills and sowing machines, 

39 069. Drill. 

39 192. Device for sowing machines. 

39226. Device for potato planters. 

17 757 - Potato and like ^planters. 

1158 847. Com planter, 
x 159 443. Com planter driving mechanism. 

Reapers , mowers and other harvesting machines, 

20 677. Cutter bar for mowers. 

20 684. Device for collecting grain in harvesters. 

20 772. Device for reapers. 

71 422. Sheaf binder. 

71 423. Hay harvesting machine, 

39 006. Horserake. 

39 150. Fastening for scythe handles. 

39 194. Hay rake and carrier. 

39 224. Gin for hay elevators and the like. 

39 300. Fastening for tines of horse rakes. 

'17159. Uawn mowers, 
x 158 445. Harvester. 

1158 470. — 1 159 370 — 1 159 548. Com harvesters. 

1 158 500. Cutting apparatus for mowing and reaping machines. 

1158 536. Hay loader. 

1 159 444. Hay rake and tedder, 
x 159 574 . Grain shocking machine, 
i 159 887 — 1159 888 . Grain harvesters. 

1 X59 9 8 7* Tractor binder hitch. 

1159 988. Tandem draught connection for harvesters. 



AGRICUI/fURAI, MACHINERY AND IMPLEMENTS 


275 


Machines for lifting root crops. 

20654. Root lifting machine, 

20 727. Machine for lifting and topping root crops. 

20 734, Apparatus for cleaning and carrying root crops. 

20 759. Potato digger, 
x 158 956. Beet harvester. 

1 159 no. Wheeled potato digger. 

Threshing and winnowing machines. 

Italy X49 568. Self feeder for threshing machines. 

United States 1 158 944. Threshing machine. 

1160088. Feeding mechanisms for corn buskers. 

Machines and implements for the preparation and storage of grain, fodder, etc. 

Canada 164 675. Silo. 

Denmark 20 685. Straw press, 

Italy 141 220. Automatic needle for hay and straw presses and the like. 

Sweden 39 007. Shovel for riddling potatoes. 

United States 1 159 388. Overhead hay earner, 
x 159 935- Reed cutter. 

1159 948. Hay press. 

Dairying machines and implements. 

Sweden 39 068, Hygienic milk-can. 

39 301. Device for pulsating milking machine. 

United Kingdom X 7 733 — X 7 739 — *7 740. Cow milkers. 

Other agricultural machines and implements. 

Canada 164308. Animal trap. 

Italy 150 128. System of ventilation especially applicable to esiccators for 

macaroni. 

Switzerland 71 289. Watering installation with troughs filling automatically. 

71 425. System of silkworm nursery for warm countries with the oh* 
ject of keeping a suitable temperature for silkworms. 

Sweden 39 148. Machine for making covered drains. 

39 267. Tree felling and sawing machine. 

United Kingdom 17 265. Appliance for extracting nicotine from tobacco by reduced pres¬ 
sure. 

X7 363, Machine for preparing fibres for spinning, 

17488. Incubators. 

18 050. Machine for depericarping fruit. 

x8 134. Ring for pigs. 

x8 231. Packing device for eggs. 

United States x 159163. Tractor chain (endless track), 
x 159 223. Tractor. 


Denmark 


United States 
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RURAL ECONOMICS. 

221 - Influence of the Size of the Farm upon the Wages of Labour in the Irrigated 
Sections of the United states. — Spillman, W. J. Farm Management Surveys on Irri¬ 
gation Projects, in the Country Gentleman , Vol. IyXXX, No. 49, pp. 1832. Philadelphia, 
December 4,1915. 

The Federal Office of Farm Management has made surveys of the farm¬ 
ing business (1) in many of the irrigated sections of the United States, parti¬ 
cularly in Utah and Arizona. In several farms, grouped according to size, the 
wage made by the owners of the farms and their families were calculated* 
It was found that in thirty-five small farms where the farming was just as 
intensive as market conditions permitted, with an average crop area of 16 % 
acres, the average wage made by the owners was $247, just a little more than 
half of local farm wages. 

Two ’ types [oi farming in Utah were quite successful when the size 
of the farm was sufficient: 

\*A .* 1. — Farms of about 40 acres in which 5 to 7 acres were devoted to 
sugar beets. The yield of this crop was, in these farms, much above the 
average for the country, while the price was approximately the same. The 
best economical results were obtained when the sugar beet business was 
conducted mainly by the members of the family, and when it was combined 
with dairying or poultry-keeping or both. Farms smaller than this were 
generally not successful. 

2. — Farms of 80 acres or more under general farming, including produc¬ 
tion of grain and livestock. 

The conclusion drawn was that with sugar beets the forty-acre farm 
in that region was feasible, without the sugar beets eighty acres should be 
the minimum size of the farm. With lands at a reasonable price this area 
should be successful on the basis of dairying, beef cattle, grains and family 
sized patches of sugar beets. 

During the last two years Prof. R. W. Clothier of the Farm Management 
Office has made a detailed analysis of the business of 543 farms under irri¬ 
gation projects in Arizona. Forty of these farms were less than 15 acres in 
area, averaging about 10 acres. The average wage made by the owners was 
$235. 

The 20-acre group* contained 63 farms; the average wage made by 
the owners was $265. The 30-acre group contained 43 farms, whose 
owners made wages averaging $256. 

Thus 146 of these 543 farms were so small that their owners made wa¬ 
ges just about half those that a good farm labourer can command in that 
region. These farms are too small for satisfactory results. The laud is 
also too high priced, the average for these groups of farms being nearly 
$500 an acre. 

The 40-acre group of farms contained 86 farms, whose owners made 


(1) See No. 216 above. 
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wages of $434. The 60-acre group made wages of $458. It is only in the 
80-acre group which contains 97 farms that the owners make wages equal 
to those of a good farm labourer : $580. 

On the other hand there were 44 farms in the survey averaging 375 acres, 
whose owners made enough to pay 8 per cent on their investments and have 
left an average salary of $2288. A few of the small farms did very well but 
they were not fruit and vegetable farms, but mainly poultry and dairy con¬ 
cerns. The poultry was more prominent on the small farms and dairy cows 
on the larger ones. 

The close agreement in the case of the Utah and Arizona surveys with 
similar studies in all parts of the Eastern half of the United States justifies 
the conclusion that farms of less than 40 acres are not advisable on any of the 
irrigation projects and that in irrigation enterprises 80 acres should be made 
the minimum size of farm. 

If farming is to be as productive as other lines of business, the writer 
believes that 500 acres is not too large a limit to set upon the area which 
a single individual is permitted to own under an irrigation project. 

22a - Regulation of the Association of Spanish Agriculturists for the Purchase, Sale 
and Leasing of Farms.— Boletin de la Asociacion de Agriculture de Espaiia t No. 78, 
pp. 290-291. Madrid, November 1915. 

Considering the difficulties attendant upon the investment of capital in 
farming, considering also the want of an institution capable of supplying 
reliable economic and analytical data on farms in the market, the Association 
of Spanish Agriculturists has founded a business office (Centro de contra- 
tacion) for the use of its members and subject to the following regulations: 


Special regulations for the purchase , sale and leasing of farms. 

Art. I.—The Association of Spanish Agriculturists institutes a special 
service for the purchase, sale and leasing of farms, for the exclusive benefit 
of the members of the said Association and of the associations which be¬ 
long to it as collective members. 

Art. II. —The Association will present a detailed list of the farms to be 
sold or leased accompanied by photographs and other documents which 
may be necessary. It guarantees the trustworthiness of the data which 
accompany the offers, under the responsibility of the technical Professor of 
the Association. 

Art. III. — The Association will keep two registers: One containing 
the offers of farms for sale or lease, the other the requirements of intending 
purchasers. In order to be inscribed in the first register, the applicant must 
belong to the Association or to one of the Associations belonging collecti¬ 
vely to the Association; he must pay the fixed subscription of 100 pesetas 
(about £4) to cover travelling and other expenses of the technical Pro¬ 
fessor such as his visit to the farm on sale, its identification, the photographs, 
checking the data supplied etc. The applicant must also present a request 
for the above control, together with an engagement to facilitate it. 
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The inscription in the, requirements register takes place at the request 
of a member. 

Art. IV. — The technical Professor of the Association guarantees, by 
his signature, the accuracy of the data supplied as to the quality of the soil, 
the class of crops, the means of communication, the buildings, stock etc.; 
but not the acreage except when there exist plans proving the extent of 
the farm. The valuation of the farms is left exclusively to the vendor. 

Art, V. — When the sale or lease has been effected, the contracting 
parties have no fee of any kind to pay, as the services of the Association 
are gratuitous. 

Art. VI. — Both offers and demands will be published in the Bulletin 
of the Association for the information of all its membrs. 

Art. VII. — Any doubt or unforeseen difficulty which might arise in 
the application of this Regulation will be settled by the board of the Asso¬ 
ciation, 

223 - Labour Cost of Producing Maize in Ohio. — Goddard, i,. h. and Elser, w. l. 

in Bulletin of the Ohio Agricultural Experiment Station, No. 266, pp. 85-124 Wooster, 

Ohio, December 1915. 

The cost of labour in producing maize in Ohio is the largest single 
item in the total cost. 

The data given in this report were obtained from farms situated in 
various parts of the State comprising 200 fields with a total area of more 
than 2000 acres. 

The total labour required averages 48.18 man hours and 55.44 horse 
hours ; and at 16 cents (8 d.) per man hour and 8 cents (4 d.) per horse hour 
the total cost per acre is $12.14 (£2-9-0), varying from $9,62 in the South¬ 
west to $ 12.46 in the Northwest, $ 16.28 in the Northeast and $ 16.76 in 
the Southeast. The cost of labour in 34 municipalities averages 19 cents 
(9 y 2 d) for common labourer and 44 cents (1/10) for labourers with team. 

In many cases the crop yield per acre is not sufficient to pay for the 
single item of labour required to produce it, unless the labour is paid at 
an extremely low rate. Within certain limits the labour cost per aero is 
less on large fields than on small ones. 

The cost of replanting, which is still a common custom, is mote than 
that of the first planting by machine. It would seem that a considerable 
amount of the hand labour especially in cultivating amid be replaced by 
machine work. The cost of harvesting is more than one third of the total 
labour cost, so that a great saving is effected by grazing the crop. 

224 - Economies of Apple Orcharding in the Pacific Northwest. — i<ewib, e. r. and 

Vickers H. A. in Oregon Agricultural College Experiment Station , Bulletin No. 132,104 pp, 

Corvallis, Oregon, June 1915. 

. For the past four years the Division of Horticulture of the Oregon 
Agricultural College Experiment Station has been conducting investigations 
dealing with the cost of fruit production in the Pacific North-West, which 
have entailed the study of a thousand orchards situated in the States of 
Oregon, Washington, Idaho and the Province of British Columbia. 
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All figures are taken from farms which have at least two-thirds of their 
entire acreage devoted to orchard and at least two-thirds of this orchard 
devoted to apples. 

In the first part of the Bulletin the writers have collected in numerous 
tables the results of their calculations on the costs of production of apples, 
dividing the expenses under four principal heads, namely growing costs, 
handling costs, overhead costs (interest, taxes, depreciation), storage and 
sale costs. 

Of these results the most important are given here. 

The cost of starting an orchard, that is clearing the land and planting 
the young trees, averages in the Pacific North-west $ 112.82. This amount 
of course varies considerably according to type of soil, labour conditions etc. 
The cost of clearing may range from $ 50 to $ 200 per acre. 

The costs of maintenance and development of the young orchard are as 
follows : 


Orchards with trees 1 to 3 years old .$ 62.72 per acre 

» » » 4 to 5 » » » 60.36 » » 

» » » 6 to 7 » » » 52.87 » » 


If the farms be divided into groups according to the number of horses 
kept upon them, namely 2,3 or 4, the results set forth in table I are obtained, 

TabIvE I. — Cost oj pro Auction according to horse units. 


Class 1 Class 2 Class 3 

Number of horses. 2 3 4 

Average size of orchard, acres .20 25 30 

Average cost of production, $ per acre . . 38.23 *10.15 42.62 

» » of overhead charges.37.82 52.24 37*22 

» » of handling crop.49.05 55.61 76.14 

» » of selling, warehouse and 

storage. 27*39 30.20 40.92 

Total . , . 152.49 178.20 196.90 


From these results the writers draw the conclusion that there are too 
many horses used in all average orchards. 

In another series of tables the orchards are classed according to acreage 
and to the age of the trees and the costs of production are given for each 
group per acre and per bushel box of apples. 

The cost of production, in general, diminishes as the size of the orchard 
increases. The exception to this rule are due to the fact that for each 
locality there is an optimum limit set by the natural and economical con¬ 
ditions of the region and that the costs of production are lowest where the 
extent of the orchard approaches more closely to this optimum Emit. 

The writers discuss next, always from the economic point of view, the 
following questions : choice of variety ; method of judging the production 
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Tabte II. ~ The cost oj Production of Apples. 
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acre 
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acre 

box 

box 

box 

box 

Class I under ix acres . 

150 

40.85 

74.18 

71.09 

186.12 

O.2723 

0.4941 

0.4739 

1.2403 

» II: 12 to 25 acres. 

158 

35-93 

71*50 

64-97 

172.40 

0.22 II 

0.4525 

0.4112 

1.0848 

» III: 26to50 » 

95 

26.90 

43-43 

38.85 

109.18 

O.2832 

04572 

0.4089 

1.1493 

» IV: over 50 » 

77 

19.16 

39.OI 

37-82 

95-99 

O.2488 

0.5066 

O.4912 

1.2466 

Total, orchard 6 to 9 years 










average. . .. 

120 

30.71 

57-03 

53 - 1 $ 

140.92 

O.2564 

0.4776 

04463 

1.1803 

Orchards 10 to 18 years: 










Class I. 

225 

52-03 

109.69 

95-34 

257.06 

0.2312 

0.4875 

04235 

1,1422 

Class II . 

286 

38.46 

137-33 

59*32 

235 -n 

O.I344 

0.4802 

O.2074 

0.8220 

Class III. 

188 

31-77 

85.26 

52.31 

169.34 

O.I689 

0.4535 

0.2782 

0.9006 

Total orchards xo to x8 . 

233 

40.75 

110.76 

68.99 

220.50 

O.1782 

04737 

0.3030 

0.9549 

Total orchards 6 to x8 










years average . . . . 

*76.5 

35-73 

83.90 

61.09 

180.72 

O.2173 

04757 

0-3747 

1.0677 


of the orchard; treatment of the trees; intercropping with vegetables, small 
fruit etc.; pasturing pigs, dairying (experiments drawn from actual 
practice) and poultry keeping in connection with orchards; laying out, 
tillage, pruning, fertilizing, spraying etc.; marketing of produce, establish¬ 
ment of a Bureau of Statistics and of a fruit grower’s Protective league ; 
utilization of low grade apples. 

The second part of the Bulletin contains some complete and detailed 
reports furnished by orchardists on the cost of production and on the eco¬ 
nomic results of a certain number of orchards under various climatic, 
soil and topographic conditions. 

225 - The Problem of the Sale of Agricultural Products in the United States in 
Connection with Economy in Farming. — Carver, T. N. ip. Proceedings of Farmer's 
National Congress of the United States , Thirty-Fourth Annual Session Port Worth, 
Texas, 1914, pp. 71- 91. Kendalia, W. Va., June 30, 1915. 

In a communication made to the 34th National Congress of the farmers 
of the United States, the writer first drew attention to the fact that the pro¬ 
blem of increasing the supply of agricultural products in the country is 
dependent upon the inducement in the way of profit that the farmer has 
for enlarging his enterprise, and that with the intensification, or extension, 
of cultivation, this profit can only be obtained by increasing the price df 0 
the products, or decreasing the cost of the methods of production employed. 
The writer then explained the economic problem of the sale of agricultural 
products and the purchase of the raw materials necessary to agriculture. 
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Under the conditions at present obtaining in the United States, the great 
object is to produce for farmers one of the best means of increasing or de¬ 
creasing respectively the price of the products sold and the cost of those 
purchased. The writer remarks in this connection that, the productive 
unit to which American agriculture is always inclining in its attempts to 
determine what sized farm has the greatest productive power, is the small 
farm which will occupy the full working time of an average farm family 
when equipped with the best tools and team force. In horticulture this will 
mean a farm of io acres; in general hay and grain farming, a farm of about 
160 acres; in pasturage it will take a larger number of acres. In the grain 
and live-stock region 40 and 80 acres farms and the big bonanza farms 
are tending to disappear, while the concentration of such farming is taking 
place on farms of from 160 to 200 acres. The small farm possesses, from a 
certain standpoint, the greatest productive capacity, as the farmers family 
itself is the working unit, and this obliges the owners of larger farms to 
sell out, but on the other hand this type of farm is rather inefficient in 
bargaining power; here is where cooperation comes in, a large number of 
highly efficient, producing units unite to form a larger and more efficient 
bargaining unit. 

This last fact exercices considerable influence upon all farming eco¬ 
nomy, for the different degree of difficulty presented by the sale of various 
agricultural products in proportion to the area that can be used for their 
cultivation in the above-mentioned small farms, leads to important con¬ 
sequences ; the abandonment of all agricultural specialities, the sale of 
which requires more efficient bargaining capacity and a more complete 
commercial organisation; and the cultivation of staple crops that are less 
difficult to sell. 

This tendency towards the cultivation of staple crops on the small 
farm, is in direct contradiction to what ought logically to be practised, viz 
the growing of special crops which can make better use of its more intense 
productive capacity. One symptom of this tendency which is due to the 
effect of other more important economic factors, is the gradual migration 
of the wheat belt towards the virgin soil. The centre of winter wheat pro¬ 
duction is now in Kansas and the centre of spring wheat production in 
the Dakotas, but this migration will probably continue until most of the 
spring wheat is produced beyond the Canadian border. The same tendency 
has shown itself in the westward migration of the cattle producing area. 
All this shows the necessity for small farmers of : 1) growing higher-priced 
products which will be the more difficult to sell the smaller the quantity 
put on the market; 2) cooperating, so as to oppose the capitalist farmer by 
means of a commercial organisation which they did not individually 
possess. 

The phenomenon of monoculture in the cotton zone is, according to 
the writer, caused by the difficulties which the farmer has hitherto encount¬ 
ered in the sale of the other crops he could produce. This uncertainty 
and this aversion to new crops will doubtles continue until the farmer has 
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recourse to cooperative organisations which will supply him with the means 
of conquering the markets. 

The writer then deals with the importance of an organisation for the 
purpose of obtaining the principal means of production: capital, of which 
the importance is continually increasing, seeing that American agriculture-, 
is based on economy of labour; he further remarks that if the problem is 
not solved, especially as regards those farmers not yet possessing the capital 
necessary for agricultural undertakings in America, farming in that country 
will be beyond the means of any but capitalists. 

In conclusion, Dr Carver speaks of the disastrous effect of absentism 
upon the development of rural communities, and once more extols agri¬ 
cultural organisation in all its forms, as the means of preventing the modern 
forms of social economy from depriving rural communities (as history 
proves they would logically do), of all that serves to beautify, adorn, and 
render dignified the life of the tiller of the soil. 

226 - A Critical Study of the Methods of Valuation. —Chierici, Remo, in Anmli della 

Society degli Ingegneri e degli Architetti Italiani, Year XXX, Part 16, pp, 302-304; 

Part 17, pp. 305-310; Part 20, pp. 329*334 5 Part 21, pp. 342-343 ; Fart 23. pp, 361-362. 

Rome, August-December 1915. 

The criticism made by Prof. Aereboe (1) of the two analytic methods 
of valuing land, the one based on the returns, and the other upon the ca¬ 
pital value, and his proposal that recourse should be had to the statistical 
system, have given an opportunity for renewed discussions between the 
partisans of the synthetic-comparative (so-called “empirical”) system and 
the upholders of analytic (or “ rational ”) valuation. 

In his article, the writer has undertaken to show the necessity of 
giving to the analytic method the first place among the schemes of valua¬ 
tion, as being the one which, especially during periods of disturbance in 
the land market, is capable of rendering signal service. 

After having pointed out the deficiencies of Aereboe’s empirico- 
statistical method from the thoretical stand-point, the writer examines the 
practical application of this system in Italy. He bases his remarks upon 
the organisation devised by the partisans of this method which requires: 

a) An exact classification of the land in each of the given districts to 
be valued. 

b) The systematic registration of the sale and purchase prices, tak- 
- ing into consideration the class to which the land which is the subject of 

the contract belongs. 

c) The systematic elaboration of the collected data and the deter¬ 
mination of the average unit prices of each class. 

d) A determination of the coefficients to be applied to the average 
unit prices, in order to make allowance for such factors as the situation 
of the land, -means of communication etc. 

The writer draws the following conclusions: 

(1) Cp. Proposals for Reform of the Valuation System Based on the Inherent Capacity 
of the Soil. B, March 1914, No. 278. (/«;*/.) 
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1) The empirico-statistical method of valuation is quite impractic¬ 
able in Italy, owing to the special conditions of landed property in that coun¬ 
try, and also to the fact that such a system would necessitate the creation of 
district organisat ons which it would not be to the interest of any enter¬ 
prise or association to establish. 

2) Apart from this great objection, and supposing that the necessary 
organisation could be established in a suitable manner, the final result of 
the empirico-statistical method, namely the estimation of the value, would 
not be free from such errors of valuation as occur in the use of other 
methods, in view of the fact that the personal judgment of the appraiser 
would play an important part in this method, both in the elaboration 
of the data and in the comparative estimation, 

3) The empirico-statistical method, which only gives one factor, 
value , is not adapted, like the analytic system, to the objects in view in 
the valuation of landed property, and still less to such matters as the 
cadastral system and loans on real property. 

4) The method of analytical valuation at present largely adopted in 
Italy, should therefore not be condemned, nor even regarded as organically 
deficient; simply because its application presents practical difficulties which 
might be a source of error to the unexperienced. 


AGRICULTURAL INDUSTRIES. 

227 - B&khar, the Indian Rice Beer Ferment. — Hutchinson, c. m. and Ram ayyar, c. s„ Industrie 

in Memoirs of the Department of Agriculture in India , Bacteriological Scries, Vol X, No. 6, dependin 

pp. 137-168, 2 Plates. Calcutta, Octobre 1915. on piani 

“ Bdkhar ” (known also as murcha , ram or u-t-iai according to the products 
various regions of India) is the ferment or culture artificially prepared for 
the manufacture of Hindu rice beer (packwai) and of the rice spirit distilled 
therefrom. It contains mucorinae capable of converting rice starch and 
also alcoholic yeasts. Researches have been carried out on its preparation, 
composition, and action with a view to the Government control of its 
manufacture and sale. 

The researches were directly concerned with the determination of: 

1) The species of micro-organisms present in the various samples of 
bdkhar ; 2) the physiological activity of these micro-organisms in relation 
to their saccharifying power and alcohol production; 3) the function of 
various substances added to the ferment, e. g. roots, stems or leaves of 
jungle plants; 4) the reciprocal relationship between beneficial and detri¬ 
mental organisms found in the bdkhar or easily introduced during its use; 

5) the possibility of acquiring a sufficient knowledge of the fermentation 
process so as to be able to instruct the manufacturers in better and more 
reliable methods of making this ferment. 

The method practised by the natives consists in making a thick 
paste of the ground rice with water to which is added small quantities of 
powdered roots, leaves or stems of certain plants and condiments. This 
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paste is made into small cakes or balls which are then dusted over with the 
powder of old cakes. They are kept in a dark place for 3 or 4 days, after 
which they are dried in the sun and stored in a dry place until required for 
use. This method of preparation is varied in different regions by the addi¬ 
tion of various plants or condiments, sometimes smoke dried and powdered 
before mixing with the rice paste. In making the beer the pulverised 
Idkhar is added to the half cooked rice at the rate of 1 part per 100. This 
mixture is then put into baskets for 24 hours, during which the mucor 
penetrates the mass and begins the saccharification of the starch. It is 
then placed in earthenware vessels with water and fermented 3 to 5 days. 
The liquid is then filtered and may be used as pachwai (rice beer) or for 
the distillation of alcohol. 

Several samples of b&khar from various sources have been submitted 
to biological analysis, making cultures on ammonium nitrate agar. Their 
composition was found to be as follows : 

. 1. Darjeeling. Rhizopus Cambodja (Chrzaszez) Vuill. 

Dematium 

Penicillium # 

1 species of yeast 

2. Ranchi. Mucor Prainii ) * 

Dematium.'.] serous colonies. 

Aspergillus niger 

3. Purnlia ....... Rhizopus. j 

Dematium > weak growth 

Yeast . . \ 

4. Chaibassa ...... Mucor Prawn 

Dematium 

2 species of yeast 

5. Balasore. Mucor Prat mi - abundant 

Dematium 

2 species of yeast - numerous colonies. 

6. Rajmahal. Mucor Prainii - abundant 

Rhizopus - not numerous. 

No yeasts, 

7. Dumka. Mucor Prainii - abundant 

Dematium 

Rhizopus 

Yeast 

8. Sambalpur. Mucor Prainii 

Dematium 

Yeast 

Cultures of the same kinds of bakhar were also made on ordinary agar 
and in addition to mucorineae, species of bacteria in limited numbers 
were obtained from the samples from Ranchi, Balasore and Rajmahal. 
Some of these samples also showed the presence of Aspergillus niger a fungus 
which is injurious to saccharifying species. 

To determine the saccharifying power of the various kinds of b&khar 
x gr. of each sample was inoculated into 100 gr. lots of steamed rice and 
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incubated at 30°C. for 4 days after which the sugar content was determined 
by Fehling solution. The results were as follows: 


I. 

Balasore. 

.80.6 

5 . 

Rajmalial. 

.... 39.6 

2. 

Purulia. 


6. 

Darjeeling. 

.... 254 

3 * 

Chaibassa. 

. 53.5 

7 . 

Dumka. 

.... 12.4 

4. 

Ranchi ,. 


8. 

Koji (Japan) . . . . 

.... 128.4 


Thus the “ koji ” ferment from Japanese rice beer has a much stronger 
saccharifying power than the samples of Indian bdkhar. The former 
consists of a practically pure culture of Aspergillus Oryzae (Ahlburg) Cohn, 
on entire rice grains. 

Pure cultures of a certain number of the fungi were sown in 1 per cent 
starch solutions and incubated at 30° C. The number of days required 
for the complete disappearance of the starch was as follows : 


Aspergillus Oryzae . after S days Mucor javanicus after 27 days 

Aspergillus niger . » r 7 » 

Rhisopus Canibodja . » iy » Mucor Pramii) starch present 

Dematmm . » 20 » Monilia . . . ) after 30 days. 


hater saccharification experiment with the same species and with 
steam-cooked rice grains showed the superiority of Aspergillus Oryzae. 
They also showed that the intensity of growth and hence of saccharifying 
power of the various species of fungi in rice depends largely on the condi¬ 
tions of temperature, humidity and aeration. It is therefore of great im¬ 
portance to know the optimum conditions for each species and to main¬ 
tain them during the process of saccharification. 

To determine the fermentative power of Indian bdkhar, lots of 100 grs. 
of steamed rice were inoculated with samples of 1.5 gr. of bdkhar from four 
different sources. The mixtures were incubated at go 0 C. in cottonwool 
stoppered bottles for 24 hours after which 250 cc. of water was added to 
each bottle and the cultures incubated for a further period of 5 days at 
30° C. A further addition of 150 cc. of water was made and the whole 
contents then distilled. The esults were as follows: 


Source of bdkhar 

Quantity 

of liquid, distilled 

Specific Gravity 
at 20 0 C 

Quantity of 
pure alcohol 

1) Dumka.. . 

104 cc 

0.961 

61,6 cc 

2) Ranchi. 

IOO ” 

0.965 

53.5 ” 

*3) Darjeeling .. 

80 ” 

O.959 

49.5 ” 

3) Balasore. 

95 ” 

0.986 

46.3 ’’ 


Other cultural and fermentation experiments were carried out to de¬ 
termine the part played by the vegetable matter added to the bdkhar by 
the natives. 
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The results of these experiments lead to the following conclusions: 

1) These materials are of no value as inocula. 

2) After the addition of these materials the colonies of yeast formed 
in the bdkhar become more numerous and more vigorous so that by the 
time the starch is transformed into sugar, the yeasts are easily able to 
predominate over the harmful bacteria present in the rice. 

3) These materials are also directly injurious to the development of 
bacteria in the bdkhar , but the function of these materials both as food for 
the yeasts and as an antiseptic is confined to the bdkhar and does not 
extend to the fermentation of the liquid, the quantities added being too 
small to be effective in the wet rice or in the rice beer. 

4) These materials appear to have no direct effect on the odour and 
flavour of the beer. 

A further experiment shows the fermentative action of various kinds 
of bdkhar prepared in the laboratory, made up of combinations of pure 
cultures of the fungi with a strain of yeast. The best results were obtained 
with a mixture of Aspergillus Oryzae and Saccharoniyces cerevisiae D 
isolated from bdkhar from Khasi. 

The principle conclusion of these investigations is that the non-success 
of pachwai is not so much due to the absence of efficient amylo-ferments 
as to that of good types of saccharomycetes. 

For this reason the brewer is recommended to make use of the active 
wash from his own vats to inoculate the rice previously saccharified with 
the bdkhar ferments or failing this to obtain a separate supply of yeast 
from a reliable source. 

228 - The Sugar Industry of the Philippines Islands.—* Hines, c. w. (Sugar Technolo¬ 
gist, Bureau of Agriculture, Manila) in The Louisiana Planter and Sugar Manufacturer , 

Vol. UV, No. 19, pp. 300-302. New Orleans, November 6, 1915. 

The production of sugar in the Philippines for the year 1914 amounted 
to 370 000 long tons most of which was made into the molasses type of 
muscovado sugar and sold as “ bayon” or “ mat } * sugar, “ pilon” sugar 
and “panocha” sugar. 

u Bayon.” or “mat” sugar is packed in “bayones” or palm leaf- 
bags, hence its name. The juice is simply clarified by the addition of a 
small quantity of lime and concentrated in a battery of iron kettles. On 
cooling a pulverised yellow or dark product is secured. 

“ Pilon ” sugar takes' its designation from the name of the bell-shaped 
earthenware jar in which it is made. Each jar has a capacity of 130 to 
180 lbs. of crude sugar and is provided with a hole about 2 inches in diameter 
at the bottom, through which the molasses drain away. The refining process 
begins before the sugar is removed from the earthern jars. A layer of clay 
is applied to the top and kept saturated with water which assists in washing 
away the molasses adhering to the crystals. The jars are then broken and 
the white upper portion of the lump is dissolved, clarified with milk of lime, 
white of egg and finally re-crystallised during constant stirring. These sugars 
are often fairly white in colour and polarise over 99 per cent. 

lt Panocha ” sugar is made by moulding the heavy massecuite into 
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semi-spherical cakes when it has nearly cooled. Coconut shells are often used 
as moulds. The clarification and evaporation is identical with the processes 
used for the “pilon ” and " bayon ” sugars. It is largely used by the 
natives for home consumption, and during 1914 more than 24 000 tons of 
this sugar, were consumed locally. 

At Malabon a sugar refinery has been established using the local sugars, 
from which it turns out 25 tons of finished sugar per day. There are also 
several first class centrifugal factories for producing test sugar. 

Sugar cane is grown throughout the islands but there still remain vast 
fertile areas many of which produce only a single crop of rice each year or 
lie fallow. 

229 - The Fibre Industry Of Mauritius. — Stockdale, F. A. in Department of Agricul¬ 
ture, Mauritius , Bulletin No. 5, pp. 1-15. Mauritius 1915. 

The fibre industry is, after sugar, the most important agricultural 
industry of the colony of Mauritius. The “ Creole aloe” (Furcraea gigantea 
var. Willemetiana) and the “Malgache aloe” (Furcraea gigantea) are the 
commonest fibre plants; it is estimated that they cover about 20000 ar- 
pents, (arpent = 1.043 acre). There are also some 1 500 arpents that have 
been planted in the Creole variety. Agave rigida var. sisalana (sisal) was 
introduced during 1905-1910; it is estimated that there are 60-75 arpents 
planted with sisal in the colony. These plantations require greater care, 
in the early stages, than do plantations of “ Creole aloes ”. 

Cutting leaves is usually carried out by task work. The cutters are 
paid on the average at the rate of 11 % d. per 100 packets, and it is generally 
estimated than one packet of leaves contains from 12-15 leaves and produces 

1 kilo of green fibre, and 0.175 kilo of dry fibre. The aloes are usually cut every 

2 years ; the number of leaves taken off at each cutting varies greatly with 
the district and with the age of the plants. 

From figures collected at various factories, it apperas that an average 
of 65 000 leaves of Creole aloes will produce one ton of dry fibre. This 
gives an average fibre recovery of nearly 2.3 per cent on the weight of 
the leaves. Wet fibre gives an average yield of from 16 to 18 per cent. In 
1913 there were 42 factories in operation, of which 25 were situated in the 
Black River district. Their average output is 55 tons of dry fibre with a 
minimum of 50 and a maximum of 100 tons. 

The "grattes” (fibre scraping machines) are manufactured in the machine 
shops of the Colony and cost from £14 to £18 each. They are capable of 
producing x / 10 ton of dry fibre per gratte, per diem, and are fed by hand 
and worked in series, being driven by steam or suction gas engines. At the 
end of 1914 there were 11 suction gas engines with a brake horse power 
ranging from 18 to 40. 

The Government of the Island of Mauritius has taken in hand the matter 
of machinery for fibre production and is installing in the Black River 
District a new Corona Automatic Decorticating Machine with a view to 
ascertaining whether reduction in the costs of production cannot be effected. 

In the annual report of the President of the Chamber of Agriculture for 
19x1, it is stated that the cost of production per ton of dry fibre approx- 
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imated £11.15.0 where water is employed, and £14 where steam is used. The 
Royal Commissioners in 1909 obtained figures varying from £10 to £15 
per ton. The costs of production were carefully enquired into during 1914. 
The transport of the leaves is naturally a very important item. However, 
in the following table are given the data obtained in the different factories 
according to the machines used ; the effect of distance upon the transport 
cost of the raw material has also been taken into account. 

The difficulty of finding "gratteurs ” to feed the “gratter” makes the 
use of an automatic feeder increasingly necessary, and a small automatic 
feeding machine is being constantly enquired for, in order to reduce the 
cost of production still further. 


Average Cost of Production per Ton of Dry Fibre. 



Factory with 

water-pmvei 


Factoiy 

suction 

with 

1 gas 

Factory 

’ with steam 


£ 


d. £ s. d. 

£ 

s. 

d. 

£ s. d. 

£ 

s. 

d. & s. d. 

Cutting leaves .... 

2 

5 

O 

2 

5 

0 


2 

5 

0 

Transport, of leaves to 











factory. 

I 

5 

O tO 2 O O 

I 

5 

0 

tO 2 O 0 

I 

5 

0 to 2 0 0 

Feeding leaves to 











grattes. 


8 

O 


8 

0 



8 

0 

Decorticating. 

2 

13 

4 

2 

13 

4 


2 

13 

4 

Skins for gloves for 











gratteurs. ..... 


6 

0 


6 

0 



6 

0 

Removal of residue . . 


4 

0 


4 

0 



A 

0 

Fuel, oil and atten¬ 











dance . 

I 

0 

0 

2 

0 

0 


4 

0 

0 

Transport of green fibre 











to basins. 


3 

0 


3 

0 



3 

0 

Soap . . . 


13 

4 


13 

4 



13 

4 

Washing. 


3 

0 


3 

0 



3 

0 

Drying. 


8 

0 


8 

0 



8 

0 

Brushing. 


8 

0 


S 

0 



8 

0 

Baling. 


8 

0 


8 

0 



8 

0 

Transport to Fort-Uouis 


7 

0 to 1 0 0 


7 

0 

to I 0 0 


7 

0 to 1 0 0 

Miscellaneous. 


8 

4 


S 

4 



8 

4 

Total . . . 

£11 

0 

0 to 12 8 0 

12 

0 

0 to 13 8 o| 

14 

0 

0 to 15 8 0 


. The exportation of fibre from Mauritius reached its maximum in rqoo, 
being 3105,3 metric tons. In 1913, it was 2912 tons. From 1899 to 1913 
the average export was 2134.4 metric tons and its average yearly value was 
£45 306 . 
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The industry is worked on very small capital and therefore it does not 
increase as might be expected, considering the suitability of soil and cli¬ 
mate. With wider plantings, the centralisation of factory work would 
be possible, and it would pay to erect an up-to-date factory of which the 
cost is estimated at £3 000 to £3 500. The cost of planting and bringing 
fibre into bearing, including expenses of supervision might be estimated at 
£10 per acre for areas of 100 acres or upwards. 

In order to establish for Mauritius fibre a reputation in the world's 
markets, grading of fibre according to length, colour and strength should 
receive closer attention. 

230 - The Canned Fruits Industry in California, United States.— bentry, c. h. Monthly 
Bulletin of the State Commission of Horticulture, Vol. IV, No. 8, pp. 361-368. Sacramento 
Cal., August 1915. 

The writer mentions the fruits that are of chief importance to the 
canning industry in California. The following is a brief summary. 

Appuks. — Newtown pippins are the best and the greater part of the 
2500 tons canned annually in California consists of this variety. They are 
mostly put up in large tins for hotels and pie bakers, peeled, cored and quar¬ 
tered, ready for use. A limited quantity is packed in smaller tins for use 
in the tropics, the undersized fruit is largely used for the pie grade, and the 
average price paid is from $10 to $12 per ton. The apples for canning 
purposes come largely from Sonoma, Santa Clara and Santa Cruz counties. 

Pears. — Bartlett pears are in great demand and canners use ordinarily 
about 20 000 tons per annum. 

The price ranges from $30 to $40 per ton, sometimes in years of light 
crop running to higher figures. Canners require the fruits to be free 
from scab and worms and not less than 2 % in. in diameter. In preparation 
the fruit is peeled, halved and cored, and is graded over and worked up 
as it ripens, for it is better when picked before ripening. This variety seems 
to promise the grower the best results for years to come, for it arrives in 
good condition and is in great demand on the market being much liked also 
by the preparers of dried fruit. 

Apricots. — The Royal , Blenheim and Hemskirk varieties give the best 
results. In a normal season, 20 000 tons are canned. The average price 
for the past five years at the cannery has been $30 per ton. Fruit of good 
size with a clear skin, golden colour and firm texture is desired. As a rule, 
apricots are canned unpeeled, as the skin gives a peculiar flavour, and 
therefore the canner is very particular about apricots being free from fungus 
or skin blemish. The Moorpark variety which is much prized for its flavour, 
has the disadvantage of ripening unevenly. 

Peaches. —The canner wants a peach of golden colour, of good size, 
symmetrical, without colour at the pit, and with a small pit. For these 
reasons, of the freestone varieties he prefers the Muir and the Lovell, 
The latter usually command a higher price than the other freestone varie¬ 
ties, although it ripens in late August, when the canner is overtaxed with 
many varieties of fruit. If a peach similar to the Lovell could be developed 
to ripen in July, or in the middle of September, it would be in high favour. 
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About 24 000 tons are canned annually with prices of about $22.50 per ton 
for Lovell , and $17.50 for other varieties, like the Muir and Early Craw¬ 
ford. Other varieties which may do well for shipping purposes, like Alex¬ 
ander ,, Hale Early , Mary's Choice and Picquets Late, are not desirable for 
canning. 

In spite of the increased difficulty and expense of removing the pit, 
yellow clings are the most desirable of all Californian canned fruits, and 
more of these are canned, than of any other variety. Different varieties 
have been propagated from the original Lemon Cling , so that the canner 
gets an almost continuous season from late July to late September, beginn¬ 
ing with Tuscans, Orange, Me Kevitt, Sellers and Phillips and ending with 
Late Levy clings. The first and the two last are the most popular. The 
average price for Phillips and Tuscans is about $ 25 per ton, and for other 
varieties $20. As with the freestone peaches, the clings are graded, peel¬ 
ed, halved and pitted. About 35 000 tons are used annually for canning. 
The White Heath Clings were formerly ,quite popular, but did not bear well 
enough to suit the canners, while George's Late, which was grown on a large 
scale, was not satisfactory to the consumers. A good white cling like Me 
Kevitt , if it ripened in September, would fetch a higher price than the yellow 
dings. About 900 tons are, at present, used for canning. 

Puums. — Egg plums, Greengage, Golden Drop plums and similar 
varieties are used to a limited extent for canning; about 2500 tons are tinned 
annually and the price is usually from $15 to $20 per ton. The fruit is 
merely stemmed, graded and washed and is packed whole without peeling 
or pitting. Buyers object to the coloured varieties, as they discolour the 
syrup. 

Cherries. —About 1 200 tons of Royal Anne and white varieties are 
used annually for canning and probably about 450 tons of black varieties. 
The average price of the former is from 5 cents to 6 cents per pound, while 
the latter only fetch about 3 % cents or 4 cents per pound. The trade 
demands a clear transparent syrup, and for this reason black cherries are 
less used for canning. Royal Anne cherries, when grown in the shade, 
are waxy and white and therefore are the most prized. The greatest num¬ 
ber come from the north central counties of California and are bought by 
shippers and by packers in Maraschino, as well as by canners. 

Grape. — The Muscat, or raisin grape, is canned to a limited extent, 
about 1000 tons are used annually at a price of about $12 to $15 per tom 

Berries. — Blackberries are used extensively by canners, about 2000 
tons being tinned annually. The Mammoth and Lawton varieties are the 
most common and fetch about $40 per ton. Far better results are secured 
with Loganberries (a hybrid between the blackberry and raspberry). The 
price oi these fruits ranges from $55 to $ 75 per ton ; they are in great fa¬ 
vour in the fresh fruit market, as well as with the canner and the buyer 
of dried fruit. Canners use about 750 tons; the Phenomenal variety seems 
to be preferred. In the dried form, loganberries are likely to supplant 
the dried raspberries, they sell for some 23 cents to 25 cents per pound. 

' The canning industry has not yet found a variety of strawberries or 
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raspberries of sufficiently firm texture and high, colour. The varieties 
commonly grown are more suitable for jams and jellies than for preserves 
The Longworth of the Alviso and Santa Clara districts has become too small 
to give satisfaction to the canner, or consumer. These varieties ordinarily 
bring $ 60 to $ 70 per ton, while the Clarke, Wilson and other similar 
varieties grown in Oregon bring $100 per ton, being more hardy and better 
for shipping. About 800 tons are used by canners and preservers, but a 
much larger quantity could be employed of better varieties. The Cutkberl 
and Antwerp varieties of raspberries are commonly grown; canners 
use about 100 tons annually, but more would be used if prices were nearer 
the limits acceptable to growers in Oregon and Washington. 

Gooseberries are used to a limited extent for jams and jellies. If 
the large English gooseberry grown in Oregon were produced in California, 
canners would pay a high price. 

In Texas, a small white fig of good quality is grown which is canned to 
a considerable extent; there would seem to be an opportunity for develop¬ 
ment in California. 

The method generally employed in the canning industry is as follows: 
the fresh fruit, properly prepared, is put into the can ad hoc ; sugar syrup 
is then added, merely for flavouring, and the can is hermetically sealed and 
sterilised by heat. 

231 - The Cause of the Loss of Nutritive Efficiency of Heated Milk. —Me collum, e v. 

and Davis, Marguerite. (laboratory of Agricultural Chemistry of the University of 

Wisconsin) in The Journal of Biological Chemistry, Vol. XXIII, No. i, pp. 247-264, 

6 charts. Baltimore, Md., November, 1915. 

In order to learn what factor is involved in the loss of efficiency of 
milk during heating, a series of feeding experiments was made in which a 
ration of polished rice (previsously heated at 15 lbs. pressure in an auto¬ 
clave) casein in varying amounts, butter fat, and a salt mixture, was supple¬ 
mented with heated preparations from milk as follows : 

a. Milk from which the casein had been removed (whey), heated in autoclave. 

b . Milk from which the casein and albumin had been removed, boiled six hours. 

c. lactose (heated in autoclave)., 

The following conclusions were reached ; 

1. Skim milk powder which has been wet and long heated in a double 
boiler or heated for a period of one hour in an autoclave at 15 pounds* 
pressure no longer supports growth as does the unheated product. When 
heated, milk powder also loses its property of supplementing certain ra¬ 
tions made up of polished rice, plus salts ad butter fat; i. e., rations which 
require both protein and water-soluble accessory to make them support 
growth, 

2. Wheat embryo, which is as efficient as milk powder in supplement¬ 
ing such rice rations, can be heated for one hour in an autoclave at 15 
pounds’ pressure without manifesting any deterioration in this respect 
as does milk, 

3. Skim milk from which the casein has been removed (whey) 
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can be heated in an autoclave at 15 pounds' pressure for one hour without 
noticeable loss of its nutritive properties. It still supplies the water- 
soluble accessory in active form. 

4. Whey from which the albumin has been removed by coagulation 
can be kept at the boiling temperature for six hours without any appreci¬ 
able loss in its activity as far as the water-soluble accessory is concerned. 
Also lactose which has been heated in an autoclave for one hour at 15 
pounds' pressure, still behaves as does the unheated product in supplying 
to rations .the water-soluble accessory. 

5. Heating casein in a moist condition for one hour in an autoclave 
at 15 pounds' pressure destroys its biological value as a complete protein. 

6. Heated casein or heated milk powder are shown to have little if 
any toxicity. The deterioration is due to a loss of value of the protein 
fraction of the ration through changes wrought in the casein. 

232 - Researches on the Proteolytic Action of Lactic Ferments. — Gorini, Costantino 
in Atti della Reale Accademia dei Lined, Series V, Vol. XXVI, No. 10, pp. 470-475, Rome 
December 7, 1915. 

In a previous paper (Rendiconti delVIstituto lombardo di scienze e let - 
tere, 1907, p. 947; 1908, p. 122) the writer in describing a type of acid ren¬ 
net producing bacteria isolated from the cows udder, gav& the first example 
of a lactic ferment showing proteolytic action only in milk and not in 
gelatin cultures. In a later paper {Rendiconti della R. Accademia dei Lined, 
1910, p. 150) a second example is given in describing a type of acid rennet 
producing coccus isolated from cheese. Thus the inability to liquefy ge¬ 
latine is a sufficient criterion of the absence of peptonising action in a given 
lactic organism on the casein of cheese. It is shown that this difference in 
behaviour is not attributable to a difference in the proteolytic enzyme act¬ 
ing on the gelatin and that acting on the casein. If some drops of a pepto- 
nlsed lactic culture of these bacteria are added to sterile gelatine and kept 
for several hours at ordinary temperatures or even in ice, the gelatin is lique¬ 
fied, thus proving the peptonising action of the proteolytic enzyme in the 
lactoculture. 

The writer at first considered that this difference in behaviour was 
due to the fact that the gelatin was not sufficiently favourable to the deve¬ 
lopment of the bacteria, but other types of lacto-caseolytic ferments 
were found to be unable to liquefy gelatine though they grew vigorously 
in it. Another interpretation was therefore necessary. 

The researches carried out with this object are summarised as follows ; 

’ The influence of the substratum on the proteolytic, activity of lactic 
ferments is confirmed. It is particularly obvious in comparing the beha¬ 
viour of certain lactic ferments in gelatine and milk culture. Thus, whilst 
the milk becomes peptonised, the gelatine is not liquefied, though the caseo- 
lytic enzymes of milk show peptonising action on gelatine. This influence 
of the medium is also seen in comparing the behaviour of the lactic ferments 
in liquid milk and in solid agarmilk cultures. It follows that the caseolytic 
action of certain lactic ferments is uncertain owing to indefinable causes and 
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is apparently dependent on changes taking place in the milk before, during 
or after sterilisation in the laboratory. 

The percentage of soluble albuminoids (peptones) in milk is one of the 
causes of the uncertain activity of the caseolytic activity of the lactic fer¬ 
ments, especially in the case of retailed milk. By analogy it may be infer¬ 
red that the inability of certain lacto-caseolytic ferments to liquefy nutri¬ 
tive gelatine is due to the soluble albuminoids (peptones) that they contain, 
and also that the stimulus producing the proteolytic enzymes in certain lac¬ 
tic ferments is subordinate to the necessity of producing soluble nitrogen 
for their own needs. When the soluble nitrogen is already present in suffi¬ 
cient quantity in the medium, the dissolving enzyme is no longer necessary. 

Whatever may be the correct explanation, it is certain that to judge the 
proteolytic power of a lactic ferment both gelatine and milk cultures are 
inadequate. Experiments should be made with various quantities of milk, 
taking into account particularly the differences there may be between fresh 
and commercial milk, especially with regard to the percentage of soluble 
albuminoids due to bacterial and enzyme action. 

Considering the previous results obtained by the writer (Rendiconti della 
R . Accademia dei Lincei , 1915, 24, p. 369) on the influence of temperature on 
the proteolytic action of lactic ferments, it is obvious what precautions are 
necessary before the caseolytic power of a lactic ferment in an acid medium 
can be excluded; and how it may be assumed that this power is more wide¬ 
spread than appears from the experiments carried out without recognising 
these influences. 

233 - Rational Preparation of Rennet from the Stomach of the Calf, Sheep and Goat. — 

Bbsana, C. in VIndmtna Lattiera e Zootccnica , Year XIII, No. 24, p. 336, Reggio 
Emilia, December 15, 1015. 

The old method of preparing rennet paste consisted in drying the sto¬ 
mach with its caseous contents, cutting it into small pieces and mixing 
with salt, after which it is moistened with water to form a consistent paste 
and left to stand for some time to increase its coagulating power. 

The rational method requires a thorough cleaning of both surfaces of 
the abomasum, since the active ferment is secreted by the membrane and not 
by the casein. The dried stomachs for the preparation of liquid rennet or in¬ 
fusion of rennet are known as “ pellettes " in commerce. The essential con¬ 
dition in the preparation of the “ pellettes ” is that the animals used should 
have been fed entirely on milk, otherwise the coagulating power of the 
glands diminishes considerably. 

The " pellettes ” should be prepared in the following manner : 

1) Take the abomasum from the freshly killed animal and remove all 
traces of the casein. 

2) Remove all adhering fat. 

^3) If the abomasum is dirty, it should be washed lightly and rapidly 
in ordinary water. 

4) Tie the one of the open ends of the stomach with a thread and 
inflate it from the other end. 

5) Whilst inflated, tie open end and hang up the balloon to dry. 
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6) When completely dry, remove the threads and compress gently 
until completely collapsed. 

In this form the “ pellettes ” are ready for use and are sold by the 
dozen or hundred. They keep well for several months when protected from 
dampness, heat and maggots. Their coagulating power increases appre¬ 
ciably with age up to a certain point, after which it decreases and finally 
disappears completely. 

234 - The Spontaneous Heating of a Heap of Oats. — Hoffmann, j. f., in ztitschrift 
ftir Spiritusindustrie , Year 38, No. 52, pp. 509-510. Berlin, December 30, 19x5. 

An article on the spontaneous heating of a heap of oats of which the 
cubic content was 523 cubic yards. Some of the oats had been harvested 
before they were completely ripe and, at the end of November, the fermenta¬ 
tion temperature of the heap was so high that it was feared that spontaneous 
combustion would take place. With the object of ascertaining whether it 
is more profitable to feed such fermented oats to cattle, or to use them as 
raw material for distilling, the writer studied the spontaneous heating of 
the heap of oats. He chose 6 different samples, of which the water content 
varied from 8.7 per cent to 22.1 per cent. The lighter-coloured samples 
were distinguished from the darker-coloured by their smaller number of 
black oats. Generally oats of every shade from light brown to black were to 
be observed. All the 6 samples had a characteristic and slightly acid odour 
(especially the straw) which was probably due to the presence of acetic acid 
and of formic acid (this question has not been thoroughly studied by the 
writer). In some cases, however, the acid smell was concealed by the 
odour of other substances (formaldehyde, etc). The black grains had a 
strong and disagreeable acid flavour. 

In order to determine whether the oats in question could be used for 
distilling, the writer made a fermentation test with 4 samples of oats taken 
from the above-mentioned heap. From 220 lbs of raw material he obtain¬ 
ed the following amounts of alcohol: 

12 3 4 Normal oats 


Alcohol, gallons. 1,72 2.86 3.30 4.53 572 to ( 5 .if* 

Yield, per cent. 29 48 56 76 100 

Decrease in yield due to 
spontaneous heating, per 

cent. 71 52 44 24 0 


Sample No. 1 was of a black colour and damp; No. 2 was dry and 
black; No. 3 was light-coloured and damp; No. 4 light-coloured aud dry. 
On comparing these results with the feeding results, it was found that oats 
which had become heated spontaneously were more suitable for making 
alcohol than for using as a cattle feed. If such oats must be fed cattle, 
they should be mixed with unheated oats. 

The primary cause of spontaneous beating is water. The larger the 
water content, the greater the respiration of the vegetative cells, aud the 
more the temperature of the heap rises. This phenomenon is also promoted 
by the large amount of fatty matters present in the oats. At high tempera- 
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tures, the fatty matter absorbs large quantities of oxygen, thus encourag¬ 
ing oxidation. Together with oxidation, there is a large formation of car¬ 
bon, which substance, in its turn, also absorbs large quantities of oxygen, 
thus promoting oxidation* All these different factors often raise the tem¬ 
perature of the heap of oats to such a height that cases of spontaneous com¬ 
bustion are produced. 

235 - Grading Maize in Rhodesia. — The Rhodesia Agricultural Journal, Vol. XII, N. 5, 

p. 600. Salisbury, Rhodesia, October 1915. 

In order to facilitate the export of .this year’s large surplus of maize in 
excesss of internal requirements, and in particular to aid the Farmers’ 
Cooperative Society and other exporters in their endeavour to establish 
uniform standards of quality of grain to place on overseas markets, the 
Government of Rhodesia has this season, for the first time, employed graders 
to travel throughout the grain districts and examine every bag of the im¬ 
mense stocks of maize at the railway stations and sidings where they were 
stacked ready to be entrained. Giaders’ certificates have been issued for 
two qualities only, viz. Flat White No. I (F. W. I) and Flat White No. II 
(F. W. II.), these being the classes registered in Europe at the various 
Corn Exchanges, where samples are deposited tor the buyers’ guidance. 
The grader’s mark on the bag is the buyer’s guarantee that the grain is up 
to this standard. The percentage of rejected bags has been very small. 
The chief reasons leading to rejection have been dampness, dirtiness, care¬ 
less sacking and too high a proportion of discoloured and broken grains. 

The difficulties of the work the first year have been considerable, prin¬ 
cipally owing to the irregular delivery of grain. All this work has been 
done free of charge, but the results have been so satisfactory as to repay 
amply the labour expended. 

236 - Cantaloupe Marketing in the Larger Cities with Car-Lot Supply, 1914. —Sherman, 

W. A,, Gail, A. D. and Yeaw, F. Iy. in U. S. Department of A griculhire, Bulletin No. 315 ; 

Office of Markets and Rural Organisation, pp. 1-20. Washington, October 23,1915. 

The Office of Markets and Rural Organisation of the United States 
Department of Agriculture has published the data collected by an enquiry 
on the car-load marketing of cantaloupes in the United States. It was sought 
as far as possible to trace for a certain number of car-loads of cantaloupes 
their distribution from the point of production to the consumer, records 
being made of all changes in possession or ownership and of added charges. 
Thus an endeavour was made to secure the following items of information : 
Car number and initials; point of origin, consignor; consignee; selling fees 
of the marketing association; distributor; local buyer, or soheitor; date of 
shipment; date of arrival on market; date car was opened; date released ; 
freight; refrigeration; demurrage; condition of stock on arrival; cartage 
charges ; gross profits of brokers, wholesalers or commission merchants and 
retailers. 

In addition to the above work on car-loads observations Were made 
of all factors which affected the cantaloupe market, either favourably or 
unfavourably. 



296 


AORXCUIyTUKAIv PRODUCTS: TRAD 2 < 


Systems op distribution within cities. 

Where investigations were made, it was found that the principal 
channels of distribution' after the car reached its destination were as 
follows : 


1 


n 


in 


r. Broket. 1. Broker. 

2. Wholesaler or commission 2. Jobber. 

merchant. 3. Retailer. 

3. Jobber. 4. Consumer. 

4. Retailer. 

5. Consumer. 


t. Wholesaler or commission 
merchant. 

2. Jobber. 

3. Retailer. 

4. Consumer. 


Many firms in the smaller markets combine the functions of the whole¬ 
saler and jobber by selling either to the jobber or the retailer, the prices 
as a rule being higher the smaller the quantities sold. 

In most markets the broker figures more prominently in the distribu¬ 
tion of western cantaloupes than of eastern stock. The practice of wholesale 
buying of eastern cantaloupes is probably explained by their lower deli¬ 
vered cost compared with that of western stock. 


Factors which influence prices. 

The daily arrival of car lots of cantaloupes naturally plays an important 
part in determining prices. On the average large market these receipts 
are from several widely separated sections. Cantaloupes from California arrive 
on the New York market with those from Maryland ; a section distant more 
than 3000 miles competing with a shipping area only some 200 miles away. 
On August 15, Texas points, 2100 miles distant from New York City, were 
sending their melons to compete with those from New Jersey, New Mexico 
and Nevada compete with Indiana and Illinois on the Chicago market and 
about the middle of August in Chicago the melons from eight different 
States were competing with each other. 

This is rendered possible by transportation and refrigeration facilities. 
The question of competition narrows itself to a comparison of appearance 
and quality of the melons and the difference in freight and refrigeration 
rates from the competing areas. If the melons from California and Texas 
are not superior in some way to those from Delaware, Maryland and Michi¬ 
gan, they cannot profitably enter the same market unless the cost of pro¬ 
duction is sufficiently low to offset the increased freight and refrigeration 
charges. The superiority of cantaloupes grown under irrigation has been 
recognized in all the larger markets. 

The tables given by the writers of car-load freights and refrigeration 
from several cantaloupe shipping sections to twelve of the large markets show 
to what extent the cost of carriage allows the various centres of production 
to compete with each other. 
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Among the numerous packages used for cantaloupes in the various mar¬ 
kets, the two that are used with best results are the “ standards ”, holding 
45 melons and the “ flats”, holding 9 to 15. 

In 1914 great fluctuations in the demand for cantaloupes occurred, 
they were due to sudden changes of temperature in the Eastern markets and 
to the competition of other fruit that flowed in abundance to the great mar¬ 
kets rendering the sale of melons difficult towards the end of the season which 
lasts from 4% to 5 months. 

The data collected by the Market Surveys Bureau for a few carloads 
with a view to following the changes in prices of the goods from the producer 
to the consumer cannot be generalised and are only illustrations of the spe¬ 
cific cases that were examined. The great range of gross profits on the sales 
through retailers is striking. It was found to vary from 28.8 to 68 per cent 
on the investment in cantaloupes packed in standards and from 33 to 130 per 
cent on those in flats. The average gross profit per crate varied from $0,627 
to 0.95 for the former and from $0,177 to 0.755 for the latter. 

From the enquiry made in the spring of 1915 on the 1914 cantaloupe 
crop it appeared that about the middle of May the first important ship¬ 
ments of cantaloupes were made from the Imperial Valley in California, these 
were followed closely by shipments from Florida and southern Texas and 
then Georgia. The last being those from Colorado which begin about the 
middle of August and continue till the end of September. 

Table I shows the cantaloupe shipping stations together with the num¬ 
ber of carloads sent from them during the 1914 season. The Report con¬ 
tains also charts and diagrams showing the shipments from each county, 
time of ripening of the fruit and the duration of the productive period in 
the various States and from these data the writers have drawn a map like 
the one given below with No. 237. 


State 


California . 
Colorado. 
Delaware. 
Indiana . 
Georgia. . 
N. Carolina 
Arizona . 
Maryland . 
Arkansas. 
Florida . . 
Illinois. . 


Tabije I. 

Carloads State Carloads 

5146 Nevada. 306 

2800 Michigan. 300 

1260 Texas.. . 271 

1243 N, Mexico. 212 

1120 S. Carolina. 205 

923 New Jersey. no 

585 Virginia. 73 

528 Tennessee. 52 

453 Missouri. 29 

390 Utah.. . 24 

325 Washington. 22 


237 - Peach Supply and Distribution in 1914 . —- Sherman, w. a., walker, h. f., 
Martin D- H. in U. S. Department of Agriculture, Bulletin No. 298, Of ice of Markets and 
Rural Organisation , pp. 1-15. Washington, August 31,1915. - ■ 

The peach season in the United States extends from the middle of May, 
when shipments begin in Florida, to the latter part of October, when they 
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end in the Horthem States. California, with its diversified climate and 
great number of varieties of peaches, probably has the longest season, 
i. e. from the middle of May to the end of September. 

For the study of the trade of the peach crop from the shipping centre^ 
to the great markets the writers propose grouping the various States as 
follows: 

1) South eastern — Including the Carolinas, Georgia, Florida, 
Alabama, and eastern Tennessee. 

2 ) South western — Including Texas, Louisiana, Arkansas, Okla¬ 
homa, and Missouri. 

3) Eastern — Including Virginia, West Virginia, Maryland, Penn¬ 
sylvania, Delaware, New Jersey and Connecticut. 

4) New York. 

5) Lake Districts — Michigan and Ohio. 

6) Mountain Districts — Colorado, Utah, and New Mexico. 

7) California. 

8) North western — Including Washington, Oregon and Idaho. 

The suggested grouping provides for practically all car-load move¬ 
ment, except from a few localities of minor importance in Kentucky, west* :i 
ern Tennessee, southern Illinois, Ohio and West Virginia, These points 
might constitute a ninth group — the Ohio Valley. 

The Office of Markets and Rural Organization, United States Depart¬ 
ment of Agriculture after a preliminary enquiry on the 1913 crop has pub¬ 
lished now the results of the enquiry as to the 1914 shipments, obtained 
from railroad officials, shipping agents, co-operative organizations and 
others known to be interested in the peach trade. 

The object of the enquiries were to ascertain: 1) the relative import¬ 
ance of the various centres of production in which peach growing was so 
important as to allow of peaches being sold by car-loads in the great markets; 
2 ) the time at which the shipping season begins in the various centres of 
production and its duration so as to know which of them compete with 
each other at the same time in the chief markets. 

The ten leading States in the shipment of peaches in 1914, each show¬ 
ing shipments of more than 1000 car-loads are as follows: 


State 

Carloads 

State 

Carloads 

Georgia . .. 

4803 

Colorado. 

2075 

California ... . 

2983 

West Virginia. ...... 

1978 

Washington.. 

2501 

New Jersey. 

1556 

Ohio. 

2340 

Utah. 

1556 

Michigan . . . r „ 

2260 

Maryland. 

1331 
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The other States shipped altogether 4705 car-loads, forming a grand 
total of 27 994 car-loads. In the tables given by the writers the numbers of 
car-loads sent by each county in the various States are reported. 

The following diagram (fig. xj shows in detail the comparative shipp¬ 
ing season of the different States, and which of the latter can compete with 
each other in early or late produce. 

It will be seen from the above diagram that the chief producing 



Fig. x. — Peach-shipping season. 

State, Georgia, exported its 4803 car-loads in a short period extending 
from the second half of June to the end of July, whilst California that follows 
immediately in number of car-loads namely 2983, shipped them between 
the end of May and the beginning of October, and Washington, the third 
State in point of importance of production began, its shipments at the 
beginning of July or only a fortnight before the end of the Georgia ship¬ 
ments. 
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With the object of pointing out the importance that the great centres 
of production, rather than the States to which they belong, have from this 
point of view and from that of their production and to show the curves 
of the geographical boundaries of the individual epochs of shipping, the 
following map, fig. 2, has been prepared. Each dot represents five car-loads 
or fraction thereof. The black areas represent the number of car-loads 
indicated by figures. ' 

For the 1915 crop, estimates were secured from 571 shipping points 
(in 28 States), which in 1914 had sent off 22 ”877 car loads. The estimates 
made indicated a total of 43 623 cars in prospect for 1915 or an increase 
of 90 per cent. 

From the Bureau of Crop Estimates’ report a production forecast 
for the whole of the United States was made of 58 328 000 bushels as com¬ 
pared with a final estimate last year of 54 100 000 bushels. 



generalities 


PUNT DISEASES 


GENERAL INFORMATION 

£ 

238 - Biochemical Researches on the Bacteriosis (^Riibenschwanzfaule *) of the 
Sugar-Beet — BodnAr, J.,’in Kisirletugyi Kozkminyek, Vol. XVIII, Part I, pp. 73-83. 
Budapest, 1915, 

After a summary of the studies made by Busss, Linhart, Frank, 
Soratjer, Stift and others on the bacteriosis of the sugar-beet {“ Ruben- 
schwanzfaule ”) the writer describes the biochemical researches he 
carried out in 1913. From the results obtained he draws the following 
conclusions: 

1. The sugar-beet attacked by bacteriosis has a smaller percentage of 
saccharose and of water, while the percentage of invert sugar, ash, acidity 
and alumina, is higher than in the sound beetroot cultivated in the same 
soil. 

2. The presence of invertase maybe demonstrated both in the diseased 
and in the sound part of the sugar-beet attacked by bacteria. It may be 
also obtained in a solid form. 

3. It is probable that, in the diseased beet, the increased percentage 
of the inorganic compounds takes place before the bacterial invasion of the 
beetroot, and that this predisposition — if the theory of Soiotejr regard¬ 
ing the origin of the disease be accepted — may be a sign of the weakened 
resistance of the plant. On the other hand, the changes in the percentage 
of saccharose and invert sugar, and also in the percentage of acidity, may 
be due to the vital action of the bacteria attacking the plant. 

239 - “Fumago” in the Department of Sotshi (Caucasus).— Voronikhine, n. N,, in 
Trudy Bureau po pryxladnoj botanikie (Works of the Department of Applied Botany, 
attached to the Ministry of Agriculture), Year VIII, Vol. 6 (80), pp. 769-807, 3 Tables 
with text. Petrograd, 1915. 

The fungi which cause the production of “ fumago ” on the leaves of 
trees are the most widely spread representatives of the mycological flora 
of the department of Sotshi. The writer's researches, made in 1912-1913, 
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have shown that “ fumago ” is to be found not only on the coasts of 
the Black Sea, but also on the higher ground, spreading sometimes over 
an area of several square kilometers. The writer has identified, in the above 
named department, ix species of small fungi which produce “ fumago ”, 6 
of which are new to science and are included in the genera Antennullariella, 
Zukalia, Limacinula, Chaetothyrium and Tripospomm: Antennulariella 
fuliginosa Voronikhine on Ilex aquifolium B.; Zukalia caucasica Voroni- 
khine on Taxus baccata 1 ,.; Z. setosa Voronikhine on Prunus laurocerasus 
If. and Rhododendron ponticnm B.; Limacinula caucasica Voronikhine on 
Taxus laccata If .; Chaetothyrium colchicum Voronikhine on Ilex aquifo¬ 
lium I,. ; and Triposporium tenue Voronikhine on Rhododendron ponticnm 
and Staphylea colchica B- 

The diagnoses of the new species are in Batin. 

240 - On the Composition and Preparation of Bordeaux Mixture. — sicARD’nTin^ 

mles de VEcole NaHonale d'Agriculture de Montpellier, New series, Vol. XIV, Part III 
pp. 213*253. Montpellier, 1915. 

The writers researches on the composition and preparation of Bordeaux 
mixture lead to the following conclusions : 

I. The amount of lime necessary for rendering the copper completely 
insoluble is much less than that which most writers indicate. In actuality, 
when a milky solution of pure lime is poured slowly into a solution con¬ 
taining a kilogram of pure copper sulphate strongly stirred, the Bordeaux 
mixture obtained is acid only so long as the total of lime added is below 
168.5 gms. that quantity being expressed in pure quick lime (CaO). 

When the quantity of lime added amounts to 168.5 gms. all the 
copper is rendered insoluble. The mixture is then “ neutral ” and “has no 
excess of lime”. For larger quantities of lime,between 168.5 gms. and 
225 gms., the mixture is still “ neutral”, but “has excess of lime”. 
Finally when the quantity of lime is beyond 225 g, the Bordeaux mixture 
is “alkaline”. 

II. The so called “ neutral ” Bordeaux mixtures prepared in the vine¬ 
yard by adding lime until the blue litmus paper ceases to turn red, are mix¬ 
tures with more or less excess of lime and whose anticryptogamic value 
is much inferior to that of the neutral Bordeaux mixtures with no excess of 
lime. 

III. To obtain a good Bordeaux mixture proceed in the following man¬ 
ner (for 1 hectolitre (22 gallons) at 2 %): 

1) Dissolve 2 kg. of copper sulphate in 50 litres of water ; 

2) Take a volume of lime milk containing pure lime in a sufficient^ 
quantity to render insoluble all the copper of 2 kg. of copper sulphate 
and increase the volume of liquid to 50 litres. 

The average volume of lime to be taken will be: 


4 litres of lime milk at.. 9 Bat«n6 

3 7 , » " * » *'. 10 > 

3 x / 4 r » » » » . .. II » 

•5 » » » » ». 12 » 
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3) Pour the copper sulphate solution very slowly into the lime milk, 
stirring it quickly either with the hand or, better, with a mechanical agitator. 
The more slowly the copper sulphate is added, and the longer and more 
strongly the ingredients are stirred, the better will the Bordeaux mixture 
succeed. 

Generally, as soon as all the copper sulphate is added, the mixture is 
acid, but shortly afterwards, when the action of the lime is ended, it ceases 
to be so. The Bordeaux mixture is then neutral and without lime excess. 

This mixture is pale blue and may be kept indefinitely without deterio¬ 
rating. 

241 - Sterilisation of Seeds by Calcium Hypochlorite as Means of Controlling the 
Diseases Spread by Seeds. See above No. 162. 

242 - A new Bacterial Disease of Western Wheat Grass [Agropyron Sm/thii). — 

O’ Gara, P, J., in Science, New Series, YoL Xlyll, N. 1087, pp. 616-617. huneasler, 
Va , 1915 

The writer reports the presence of a very unusual type of bacterial di¬ 
sease occurring on “ western wheat grass ”, Agropyron Smithii Rydb. 
hitherto unnoticed in the Salt hake Valley, Utah. The affected plants atfe 
usually somewhat dwarfed, the most striking characteristic of the disease 
being the presence of enormous masses of surface bacteria which form a 
lemon-yellow ooze or slime on the aerial parts of this plant. Sometimes this 
bacterial slime appears in small droplets, spreading over the sheath, upper 
ntexnode and inflorescence. The glumes which are badly attacked reveal 
bacterial layers of slime between them and the floral spikelets, while the di¬ 
sease does not attack the roots, lower internodes and sheaths. There is 
produced a premature drying and bleaching of all the parts of the plant co¬ 
vered by the bacterial ooze. This disease has many characteristics in com¬ 
mon with Rathay’s disease of orchard grass (Dactylis glomerata I*.) caused 
by Aplanobacier RdtJuiyi E. E. S., and described by Rathay and later by 
Smith. 

The writer has in progress an extended study of the disease and of 
the causative organism. 

243 - Ustilago Arrhenatheri (= U. dura?) on French Rye Grass (At* 
rhenatherum efatius). — Schellenberg, h. c., in Ben elite der deutsthw h\- 
tcimschen GeseUschait , 33 Year, Yol. 33, N. 7, pp. 316-323. Berlin, 1015. 

While studying some diseased specimens of French R> e Grass {Arrhena- 
therum elatius), the writer noticed upon them two species of Ustilago : 
U. perennans, a well known fungus described by Rostrup, and another 
species entirely distinct from the first, which he calls U, Arrhenatheri . 

The spores of this Ustilago are enclosed in the grains; the glumes are 
well divided and white. Taking hold of the spores with the fingers a marked 
resistance is noticed. The spores measure from 5 to 8 ^; their exterior 
surface is smooth. U. Arrhenatheri , damages the flowers less than U. pe~ 
renmns , but it makes no distinction between the flowers completely de¬ 
veloped and those that are not. In the diseased flowers the glumes and 
spikes are smaller. 
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The colour of the spores is slightly darker than that of the spores of 
U . perennans ; the spores are often stuck together. 

In the spore germination U. Arrhenatheri may be distinguished from 
U. perennans principally by the fact that its promycelium does not form 
sporidia. 

• U . Arrhenatheri is probably identical with U. dura described in 1906 
by Apped and Gassner. 

244 - Pleosphaeralwa sp. a new Alfalfa Leaf-spot in America. — melchers, 

Leo E., in Science , Nw series, Vol. NIJI, No. 1085, pp 536-537. Eaneaster, Pa., 1915. 

In October, 1914, the writer's attention was attracted by the appearance 
of an alfalfa field in the vicinity of Manhattan, Kansas. Careful investiga¬ 
tion showed that a leaf-spot was prevalent on many plants and that it was 
strikingly different from anything with which the writer was familiar. 

The plants affected might be distinguished by the sparseness of the 
leaves, their unthrifty appearance and the presence of the characteristic 
leaf-spot. 

The disease w r as again located in the aforementioned field on April 17, 
1915, and in a number of fields belonging to the Kansas Agricultural Col¬ 
lege. Specimens were also collected in different localities in Kansas and in 
other States. 

The study of the material collected leaves no doubt as to its patho¬ 
genicity. The fungus is an ascomycete belonging to the genus Pleo- 
sphacntlina , which has not as yet been reported in North America. Inocula¬ 
tion experiments are now under way. 

The data are not as yet sufficient to identify this fungus with PL Brio - 
si an a Pollacci which is the cause of an alfalfa leaf-spot inltafy, Austria and 
Brazil, The spots are confined almost exclusively to the leaves, frequently 
causing spots along the margins, but the fungus sometimes attacks the 
petioles also. 

This disease, which causes the destruction of the foliage, may prove to 
be of considerable economic importance. 

245 - Researches on the Germination of the Late Blight of Potato ( Phytophthom 

infest an S) (1). — Melhus, I. K., in 4 nrt cultural Experiment Station oi the University of 

Wisconsin, Research Bulletin No. 37, pp 1-6 j, Figs. i-8. Madison, Wisconsin, T915. 

The eonidia of Phytophthom infestans may germinate either indirectly 
by the production of zoospores or directly by germ tubes. The ype of 
germination is determined chiefly by external influences, such as tempera¬ 
ture, moisture, and the medium in which the eonidia are placed. 

Temperatures below 20 0 C. have been found more favorable for zoospore 
germination in "water, in which case the minimum lies between 2 and 3 0 C,, 
the maximum between 24 and25°C.; the optimum between 12 and I3°C. 

For direct germination the limits are all higher; it was very scanty 
below I5°C.; the minimum is between 10 and I3°C.; the maximum very 
near 30° and the optimum about 24 0 C. 


(1) See B . Jan. 1916, N, 119-120. 


( Ed .). 
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Indirect germination occurs generally in a 10 per cent dextrose solution, 
sparingly in a 16 per cent solution, and not at all in a 20 per cent solution. 
Indirect germination is replaced by some direct germination in the last 
mentioned strength. The time required for the spores of Ph, infestans to 
germinate is usually from one to three hours. The shortest period for in¬ 
direct germination was 45 minutes. Direct or tube germination is a slower 
process and also is dependent upon the temperature. Eighty per cent 
of the conidia germinated at temperatures between 10 and 13 0 C„ at either 
higher or lower temperatures the percentage decreased. Intermittent 
temperatures, changing from high to low, or vice-versa, do not particularly 
favor germination. 

The period of motility of the zoospores was also influenced by tempera¬ 
ture. Its duration varied inversely with the temperature, ranging from 
22 hours at 5-6° C. to 19 minutes at 24-25 0 C. The further development of 
the zoospore after coming to rest, i. e growth of germ tubes, is more 
rapid at 24-25 0 C. than at lower temperature. 

A frost that kills the tissues of the host plant is also sufficient to kill 
the conidia of Phytophthora. Deaf juices resulting from the softening 
infected tissues have an inhibiting effect on germination, Eight, eHfeP 
direct or diffuse, does not hinder germination so long as the temperature 
is not above the optimum. 

Indirect germination takes place in the morning dew and rain on potato' 
foliage under field conditions. Increasing the amount of nascent oxygen 
in the medium containing the conidia does not stimulate germination, but 
on the contrary inhibits it. It may be that sufficient oxygen exists in the 
conidia to allow indirect germination to take place. 

The writer has also carried out studies on the toxicity of certain salts 
and fungicides. When the conidia were subjected to optimum temperature 
conditions for indirect germination, 0.0159 per cent of copper was ne¬ 
cessary to prevent germination. 

In these conditions, copper acetate, copper nitrate or cupric chloride 
produce the same? effect, while cuprammonium sulphate is about eight 
times as toxic as the other copper salts tested. 

Calcium polysulphide (1: 21.7) and sodium and potassium polysub 
phides at one per cent prevent germination: 

The conidia of Plasmopara viticola were slightly more resistant to the 
polysulphides than those of Phytophthora. 

The most favorable temperature for the growth of the mycelium in 
the tissue is about the same as the optimum for direct germination in water, 
24 0 C. Infection may take place through either the upper or lower surface 
of the leaf. 

Generally the lower surface of the leaf is most susceptible, this is attri¬ 
buted to the difference in the number of stomata which are 200 to 400 
times more numerous than on the upper surface, 
l A rich bibliography follows. 
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2 * j 6 - Spongospora subterranea ("Powdery Scab of Potatoes ”) in Oregon. — 

Bailey, F. D., in Science, Mew series, Vol. XBII, Mo. 1082, pp. 434-425. Lancaster, Pa., 

1015. 

The Spongospora subterranea scab disease of potatoes has recently 
been reported in Tillamook County, Oregon. It seems to be the first time 
this disease has been noticed west of the Rocky Mountains (1). 

The infected tubers, examined and identified by the writer in April 
were raised on a farm in the coast district of Oregon referred to above. 
The seed of this variety had been introduced from twelve to fifteen 
years ago, and new seed had not been introduced since that time. 

One specimen was picked up in a grocery store at Tillamook. 

The fact that the district is isolated and that potatoes are not raised 
in sufficient quantity for export possibly has been a natural means of pre¬ 
venting a more general dissemination of the disease. 

247 - Pestalozzia Pal mar tun, Injurious to the “ Cinnamon Tree ” (Cinna~ 
momum zeylanicum) in the Federated Malay States. — Sharples, a., in The 

Agricultural Bulletin of the Federated Malay States , Vol. Ill, N. 9, p. 381. Singapore, 1916. 
Individual bushes of Cinnamomum zeylanicum growing in the Expe¬ 
rimental Gardens at Kuala Lumpur have been attacked by a disease whose 
first symptom is the death of one of the branches. The rest of the bush 
appears healthy but ultimately other branches begin to die off. The leaves 
wilt but remain attached. An affected branch shows the whole cortex to 
be diseased. This diseased cortex is dark-brown in colour. Sections 
through this diseased cortex showed the presence of a fungus — Pestalozzia 
Palmarum — a common parasite on the coconut palm but dangerous to the 
coconut only when the trees are growing under unfavourable conditions. 
The fruit-bodies of the fungus are embedded in the rotting tissues of the 
cortex and when the cortex is completely disintegrated the spores are lib¬ 
erated and provide fresh means of infection. 

The tree may ultimately die, but the attacks of this fungus, in the case 
also of the Coconut, can usually be controlled. The most effective method 
of preventing the spread of the fungus is to cut off the diseased branches 
weft below the affected parts and burn them immediately. Pestalozzia 
Palmarum is reported from Ceylon as attacking the leaves of Cinnamon 
bushes, causing what is termed « Grey blight». 

248 - Alternaria Pan ax the Cause of a Root-rot of Ginseng (Panax quinque* 
folium )* — Rosenbaum, J. and Zinnsmeister, C. I,., in Journal of Agricultural Re¬ 
search, Vol. V., N. 4, PP. 182-183, PI. XII-XIII. Washington, D. C., 1915. 

While working with diseases of Ginseng [Panax quinquefolium) during 
the summer of 1913, the authors obtained from a garden near Cleveland, 
Ohio, roots which showed a peculiar dry-rotted condition about the crown* 
The dark-brown centre of the lesion was more or less sunken and firm 
to the touch and gradually shaded into the yellowish white colour of the 
healthy root. This form of dry-rot is distinguished from others by its 

, (1) Since the above was written this disease was noticed on potatoes in British Columbia. 

(N. of, A. 
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lack of odour and the fact that the rotted roots never become soft. When 
the rot is near the crown of the root, the top of the plant often shows signs 
of disease. These signs are a wilting and yellowing of the leaves, which 
readily drop off on being disturbed. Such conditions may, however, be 
caused by other root rots attacking ginseng, as, for example, the rot caused 
by Phytophthova Cad or urn. 

In numerous isolations made from these lesions, an AUernaviaAikv 
fungus closely resembling Altcrnaria Panax Whet, was secured, in all cases, 
in pure culture. In order to determine whether these two fungi were iden¬ 
tical, a series of inoculations on roots and tops were made with both cultures. 
In addition, a study was made of their macroscopic and microscopic ap¬ 
pearance. 

Inoculations were made with the AUernariaA ike fungus and with/ 1 /- 
ternaria Panax not only on portions of tops and roots, but also directly in 
the soil on roots to which the tops were still attached. In all cases the re¬ 
sults w r ere definite and with identical effects : rotting of the roots, and ap¬ 
pearance of the typical leaf-spots on the leaf margin. The two fungi 
under consideration are therefore identical and, contrary to what has been 
heretofore supposed, A. Panax is able to cause a root-rot. 

The study of this disease leads to the conclusion that the best preven¬ 
tive means are : 

1) care in transplanting so as to injure the roots as little as possible-, 
*as roots having the cortex and epidermis intact are not susceptible to in¬ 
fection. 

2) the removal and burning of all diseased tops and stems in the 
autumn. 

249 - On a Fungoid Disease of the Fruit-bearing Branches of the Raspberry in Swit¬ 
zerland. — Osterwalder, A., in bcliweizensche Obst- and Gartenbcm-Zciluntu No. 20, 
pp. 278-279, 1 Fig. Miinsiiagen, 1915 

Ill several parts of Switzerland complaints have arisen about a disease 
attacking raspberry plants in the spring ; .some oE the fruit-bearing branches 
do not bud, or if the3^ do the}\ produce scanty .shoots and discoloured leaves. 
Close to the root system, the diseased branches seem flattened and an 
appearance of having been choked, the tissues thereof are dead or so 
diseased as not to allow the water to pass properly from the roots to the 
budding tops. In summer, at the time the fruit ripens, spots are seen on 
the stems, which afterwards spread and penetrate causing the epidermis to 
fall off in the autumn. Under the epidermis, however, the writer found 
that the dark spots remain, being due to the presence of a thick mycelium 
which causes the fall of the epithelial tissues. This mycelium continues 
to develop, conditions being favourable, also in the winter and spring, 
and causes the deformation and mischief already mentioned. 

The specific agent of the disease seems to be either Diptodina pallor 
according to E. Macherauch or Render sonia Rubi according to b\ Krause. 
The writer has noticed, under the epiderm of the diseased portions, red- 
brown fructifications containing a few spores of Fmicladiwn but the large 
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majority of the spores belonged to an unidentified species of Cladosporium 
to which the writer believes this disease may be attributed. 

^ Experiments are being carried out to obtain pure cultures and to test 
artificial infection. As means of prevention, the treatment proposed is 
in summer and autumn the application of ferrous sulphate; of sulpho-cal- 
cium mixture ; or even of carbolineum. 

The research for immune varieties does not seem hopeful; all varieties 
known in Switzerland are more or less infected by this disease. The least 
susceptible seems to be the “ Baumforths-Samling ” variety. 

250 - Researches on Vine Mildew. Favourable Time for Treatment. — ravaz, u. and 

Verge, C., in Annalcs dc VEcole Natiomle d? Agriculture de Montpellier , New series 

Vol. XIV, Part II T , pp. 169-199, Figs. i-xS. Montpellier, 1915. 

These researches, which were carried out at Montpellier by the writers 
from 1910 to 1913, concern the germination of the winter spores, the 
period their germinating faculty lasts, the proper time for treatment, etc. 
The conclusions were the following : 

1) Summer and autumn conidia do not seem to remain alive on or 
in the soil during winter. They generally- disappear, either because they’ 
rot, or because insects destroy them. 

The first infection is however due to the macroconidia, derived from 
the winter spores, which are scattered on the surface of the ground. 

2) The appearance of these macroconidia is equivalent to the appear¬ 
ance of the white spots on the herbaceous organs ; it may therefore be con¬ 
sidered as the first .stage of invasion, which develops, not on the vine, but 
elsewhere. 

3) If the zoospores of the macroconidia are carried to vines whose 
vegetation is sufficiently advanced, they cause the initial infection, from, 
which will be derived the second stage of invasion; but if the vine has 
not yet budded they die without producing the disease, which may then 
not manifest itself owing to the insufficiency of germs. This is the case 
with late vines. 

4) To be effective, cupric treatments should cover all the parts to be 
protected at the time when the macroconidia make their appearance, that 
is, at the time of the invasions. In 1915 the advent of the conidia was 
announced 5 or 6 days in advance by the “oil spots,” a sufficient length of 
time for the spraying of all the vines. If this were always the case, the 
disease itself would indicate the exact time for the treatment. 

However, the oil spots are often wanting, and it is there that the di¬ 
sease is most serious. In this case the advent of the conidia may be an¬ 
nounced by : 

1) The conidia themselves. It is then only necessary to produce 
round the suspected stocks the conditions of temperature and of moisture 
most favourable to their' appearance. This is done by covering some 
of the stocks with a bell and keeping the inside very damp. The appear¬ 
ance of the conidipphora is here the announcement of an approaching 
invasion from without and the treatment should be applied. These researches 
should of course be only made on stocks which have not yet been treated. 
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2) The announcement may be given even sooner by the existence of 
the germs, i. e. the zoospores, which stimulate it. The existence of the 
soil germs may be ascertained by a microscopic examination of the leaves 
bearing winter spores which are in the vineyard, and of those from 
outside (carried by rain or wind). These should not be collected on panes 
of glass, but in a wide funnel placed over a decanter, where the eonidia 
and the drops of rain and dew will accumulate together. If in such con¬ 
ditions these eonidia germinate, which is easily seen, they germinate on 
the leaves and a new invasion is on its way. The treatment should then 
be applied. 

It is for warning Stations and intelligent proprietors to give these 
directions, which need attention only in seasons of rain and of heavy 
dews. Following along parallel lines these two methods, the second 
especially, the writers will endeavour to anticipate the invasions and to 
indicate sufficiently far in advance the favourable moment for applying 
the treatment. 

251 - Pinas rigida -and P. arizonica, New Hosts for Peridermium pyri- 
forme in the United States of America. — hedgcock, George Grant mid i,ong, 

WrGLiAM H., in Journal of Agricultural Research , Vol. V, N. 7 , PP- 289-290, PI. XXVIII, 
Washington, D. C., 1915. 

Peridermium pyriforme, which is the aecial form of C.ronarlimn pvri- 
forme (Peck) Hedge, and Tong, was collected by Hedgcock for the first 
time on Pinus rigida Mill., on June 16, 19x5, near Essex Junction, Vt. 

Hedgcock had previously found the uredinial and telial forms in 
abundance in the same locality on Comandra umbellata (T.) Nutt. (1) on 
July 31, 1913. 

This find is important, since it may serve to clear up the mystery asso¬ 
ciated with the identity of the host in the case of the type specimen on Fi¬ 
rms spp., collected by J. B. Eeeis in 1880, possibly near Newfield, N. J., 
Eleis not being certain as to the locality. Since the telial form was col¬ 
lected by Eeexs near Newfield in 1879 and as Pinus rigida is the only native 
species of pine in this locality known to be attacked by the fungus, it i» 
very probable that this species is the host of the type. 

M r Roy G. Pierce collected a number of specimens of Per. pyriforme 
on P. divaricata (Ait.) DuMont de Cours, in several localities near Cuss 
Take, Minn., during the month of June 1915. So far as the writers know, 
only one specimen of the fungus has hitherto been reported on P. diva¬ 
ricata by J. J. Davis in Douglas County, Wis. Pierce has also founded the 
uredinial form, Cronartium pyriforme, in July 1915, on C. umbellata in the 
same locality where he had collected Per. pyriforme. 

Tong also has a specimen of this rust on P. divaricata collected at Ros¬ 
common, Mich. This specimen was sent in with Per. cerebrum which 
on this host produces typical globular swellings, while Per. pyriforme 
causes the typical fusiform swellings. 

Tong has, however, recently received a specimen of Per. pyriforme on 

t !/' (1) vSee B. Jan. 1916, JNf. tz6, , < (Ed.)* ' 
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Pinus (Murrayana) conicrta Loud. collected at Roscommon, Mich, which: 
produced a globoid gall which was 6 cm in circumference and z cm in 
diameter. 

In June 1915, Long- received a fine specimen of Per. pyriforme taken 
on^ P. arizonica* Engelm. in Jacobson’s Canyon, Crook National Forest, 
Arizona. This is the first time this rust has been reported on this host.. 

Peridermium pyriforme causes three forms of disease on pines: a) with 
slight or no hypertrophy, common on P. divaricata, P. pungens Michx. and 
P. ponderosa scopulorum Engelm.; b) causing a fusiform swelling, on P. 
arizonica, P. (murrayana) contorta, P. divaricata , P. ponderosa Taws., 
P. ponderosa scopulorum , P. rigida ; c) causing the formation of globose 
galls, on P. (murrayana) contorta. Per. pyriforme , especially when weathered, 
superficially resembles Per. Comptoniae with which Hedgcock found it 
associated near Essex Junction, Vt., where he found one specimen of the 
former and nearly fifty of the latter species. 

A more careful search for Per. pyriforme will greatly extend the known 
range of the disease of pines caused by it; it is probable that up to the pre¬ 
sent it may have been mistaken by collectors for Per. Comptoniae which 
it much resembles. 


INJURIOUS INSECTS AND' OTHER DOWER ANIMALS 

25 2 - Insects Injurious to Cereals, Leguminous Plants and other Stored Grains in Mauri- GENERA] 

tiUS. — D’emmerez de Charmoy, D., in Department of Agriculture, Mauritius, Scientific 
Series , Bulletin N. 2,16 pp,, 3 Plates, Mauritius, 101*5. 

A list of several insects, followed by morphological and biological 
illustrative notes, and information on the nature and importance of the 
damage caused, besides giving the preventive means in common use. 

Calandra oryzae , the “ rice weevil”, attacks rice, maize and wheat; the 
larvae penetrate into the grains, rapidly reducing them to dust. 

* Didonems minutus, the " maize beetle ” or “ bamboo borer”, has been 
recorded in Guadeloupe, in Java and in India as extremely destructive to 
bamboo. In Reunion, in Brazil and in Tahiti, it attacks various plants. In 
Mauritius it also causes much damage to maize kept in cobs. The eggs are 
laid into a tunnel bored into the grain by the female; the larvae hatch and > 
devour the grain. ; 

The writer reports also an hitherto unidentified microlepidopteron, the 
maize tineid, which attacks that cereal. . ^ 

Ephestia cahiritelk, the " rice moth ”, has in Mauritius a preference for , ■ ^ 

white Saigon and Rangoon rices. Other kinds of rice are seldom attacked. 

. These insects are not injurious on account of the quantity of grain they con¬ 
sume but specially on account of the unsaleable state to which they reduce 
the grains, as they leave in them their excreta and their nymphal envelopes 
together with the spun-up grain, thus rendering them unsaleable. In India 
it attacks especially rice and flour. In Egypt and in America, where it 
has been named the “ dried-currant moth”, it attacks most of the dried 
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fruits, such as raisins, currants, and figs. It also attacks almonds, nuts, 
and cacao-beans. 

ItrucJws obkcim s, the “ bean weevil ”, B. chinends, the " cow pea weevil ”, 
and B. gnadri macula! m >, the “ four spotted weevil ”, aiveontinnallvimpoiU-d 
from India, with gram and different varieties ol peas, and haw upidh 
spread in Mauritius where they cause damage to several leguminous plants 
(Cicer ariciinum , Phased us vulgaris, Pisum sativum, I igna Caiiaim, ( am 
nw> mhats). The newly hatched larva eats its way immediately into the 
interior of the pod and attacks the seedvS which it eats paitially and then 
forms the chrysalis. 

Sylvan us signaius and S.sur inamends, the " saw-tool hod grain beetles ”, 
and Tribolium pen ugineum , the “ flour beetle ”, attack indiscriminate!) all 
sorts of grains as well as bran flour and other foodstuffs. 

25* - Pests and Diseases on Cultivated Plants in the Dutch East Indies in 1914 , 

Ruigirs, c A I v ,m MaluluLn lu van lut iMlnmtfonvm .our Plantar nkhn , N 1 5, n pp. 

B.iU\w, u)ii. 

The writer gives information on some pests and diseases w bicli have 
appeared during 1914 in the Dutch Kast Indies. That year was ehaiacter- 
ized by a prolonged drought, therefore 110 serious fungoid diseases 
were noticed. Other insects, however, caused more or less important da¬ 
mages : Acridium sp., on different plants; Lccanium viridc on coffee; He - 
lopeltis on tea plants and eacaos. The drought caused the loss of 73.000 
“ bouw ” (13 125 acres) of rice, an area larger than the average. 

The decree regarding the importation of fresh fruit from Australia, 
for preventing the introduction of the “ fruit fly ” (f emtitis cap!(ata) took 
effect on February 1st 1914. 

Among the diseases and pests reported for the first time in the Dutch 
East Indies in 19x4, the writer mentions : a rice disease caused b\ Tilldia 
horrida Takaliashi (1), which has not as 3 et caused any serious damage. 

A disease of the oil palm (Elam .sp.) which shows a rotting of the 
leaves in the core of the young trees. The cause is not known. The 
damage is of slight importance. 

Mclissoblapiis rufovenalis Snellen (2) nibbles the flowers and young 
fruit of the coco nut trees. The damage is serious but has foi the present 
been circumscribed. 

In the two last chapters the writer gives a summary of the lepoit,* le 
ceived from professors of asiiculture and other officials on the diseases 
observed on different cultivated plants and also a list of 38 phytopntlio- 
logical publications concerning the Kast Indies printed in 1911. 

254 - Crioceris melanopa (Lema me/anopus) Injurious to Oats and Barley 

in Hungary. —K\docs\, Oy , m Kiwhiuw Ko^Lmiimk, Vol XMII, 1 ><iU I, pj). nth* 

i;6,Pl. I-YIII. Budapest, kh 5 

The writer first describes minutely the appearance and rapid multi- 

* plication of Criouris melanopa (Lema mdanopus) in Hungary. In 18 * r, 

* . 

to See B . Oct. mn, N. y;i. 

t«j See B, Nov. 1014, N. 1235. 
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Staut signalled for the first time the larva of an insect which devastated, 
in the spring, whole fields of oats and barle} r . This larva, which he called 
a “ slug ”, which is the name given to it by Hungarian peasants, must be 
identical with Cv. mclmiopa. Since then Crioceris made frequent appea¬ 
rances causing excessive damage. In 1883, the Entomological Station 
received for the first time some larvae which had been destroying the 
barky fields in the district of Zemplen. In the same year the insect was 
also seen in the district of Szilagy. From 1883 to 1888, however, only 
sporadic appearances occurred, and it was not until 1889 that it com¬ 
menced to spread rapidly on a larger scale. That same year 12 districts 
were infested* In 1890 the spread was still greater and the insect attacked 
not only barley but even rye. The worst ravages took place in 1891, when 
23 districts %vere invaded. The damage caused that year was valued for 
the entire country between 1 and 1 1 / 4 million pounds. The ^writer has 
drawn up a statistical list of all the districts periodically invaded from 
1831 to 1914; the total number was 47. In order to free the infested re¬ 
gions as promptly as possible, the Entomological Station undertook an 
extensive series of experiments. The means of destruction tested were : 
“ thanaton ”, extract of p\rethrum, and arsenate of copper. The extract 
of pyrethrum (2*5 %), applied in large quantities killed 75 % of the larvae, 
but its high price did not allow of its being used on too extensive areas. 
Arsenate of copper gave negative results. Thanaton ”, on the contrary, 
gave excellent results in a 2 % aqueous solution when its percentage ot 
nicotine was not too much below 4.5 %. 

The writer describes the life cycle of L. melanopus and enumerates 
its natural enemies, together with the preventive means employed hilherto. 
He draws the following conclusions : L. melanopus was known in Hungary 
as a dangerous pest to agriculture as early as the beginning of last cen¬ 
tury. It caused immense havoc at the beginning of 1890 and during the 
closing years of last century. Although in Hungary this insect inhabits the 
plains, it may also be found in mountainous regions, and where the climate 
and soil are favourable to the cultivation of barley and oats. 

The appearance of L. melanopus in swarms is periodical. Through a 
succession of years the infested zones become increasingly extensive and 
the damage reach es a maximum, after which it diminishes. 

The -writer believes that the periodical disappearance of the pest is 
due to its natural enemies. 

L. melanopus is known also in other countries but it seems to be only 
realty dangerous to agriculture in Austria, Roumenia and above all in 
Russia. 

The advent of the insect depends on the early or late arrival of the 
spring. In normal conditions, the first insects begin to appear in the first 
half of April. They collect in large quantities on the young crops and 
nibble and perforate the barley and oat leaves Tracing lines of varying 
length. About two weeks after the arrival of the insect, numerous eggs may 
be found. The mucus covered larvae hatched from the eggs lie in the middle 
vein of the leaf like strings of beads, they suck the leaves but do not per- 
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foxate them as the adult insect does; and they leave the skeleton and the 
epiderm of the under surface of the leaf. The nibbling of the insect causes a 
blanching of the leaves. The infected places show in patches where the 
crops are most luxuriant. In about four weeks the larvae are entirely 
developed and descend to the ground to complete their metamorphosis 
which takes about another two weeks. L. mdanopus has only one generation 
in the year. 

Besides L. mdanopus also L. lichenis is known in Hungary as an in¬ 
jurious insect, but is more rare. 

The measures against L. mdanopus consist in the capture of the insects 
in the spring and the spraying of the infested patches. The most satis¬ 
factory’ means of prevention among those tried by the writer are: ni¬ 
cotine sulphate, “ thanaton ”, and chloride of barium (4 % solution). The 
two first give the best results when the nicotine content is from '4 oz. 
to -5 oz. per gallon of water. To ensure the adhesion of the chloride of 
barium, molasses may be added in the proportion of 4 %. Of these three 
remedies, the last has been the least satisfactory. 

255 - Heteronix piceas an Insect Pest of Lucerne, in Australia. — French, c. Juu., 
in The Journal of the Department of Apiculture of Victoria , Vol. XIII, Part 9, pp. 567* 
569, 3 Figs. Melbourne, 1915. 

During the last few months many lucerne-growers at Werribee have 
suffered considerable losses by the depredations of insect pests. Close to 
each dying plant, i or 2 inches below the surface, numbers of Cockchafer 
Grubs {Heteronix piceus, Blach.) were found. In one spadeful of earth, 
nearly two dozen grubs were observed. The surface of the ground, where 
the grubs were plentiful, was perforated with thousands of holes, nearly 
all containing the insects. 

The grubs live on the roots of native and other grasses. They seem to 
confine themselves to particular patches of the soil, usually where ma¬ 
nure has been rather plentifully used. When a lucerne crop is badly 
affected with these grubs it is advisable to have it cross scarified, if practic¬ 
able, harrowed and then rolled. A small lucerne patch growing at the Re¬ 
search Farm at Werribee was attacked by the grubs. The above-named 
methods were used and the results were very satisfactory; the plants are 
now throwing out new foliage. Reports have recently come to hand of the 
grubs attaching wheat. The trouble is generally in patches. They cut 
out a small space and then start on another one. They feed on the roots 
of plants and sometimes come up and destroy the foliage when the crops are 
a few inches or so in height. 

As a remedy, the A. suggests cutting up lucerne, grasses, succulent 
weeds etc., into small pieces, and dipping them into arsenate of lead (1 lb. 
jp 20 gallons of water). These poisoned baits could then be spread over 
affected area. 
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256 - Apamea testacea Injurious to Forage Plants in Sweden and Denmark. — 

Witte, Hesnfrid, in Sim'scs Utsddesforenings Tidskritt, Year XXV, Part 5, pp. 24a- 
- 35 1 * I ; igs. 1-4. Mahno, 1915. 

In 19^5* Apamea testacea Hiibn. (“ Grasrostflyet ”) caused much damage 
to forage plants at Svalof. The larvae nibbled the roots and the lower 
part of the tops of bestuca pyatensis I/., Phleum pratense I,, and Dactylis 
glomcrata L. The writer found larvae of this insect in a field of Festuca 
near the Station of N. Wrams (Skane). 

A. testacea was reported at the same time in Denmark in the following 
localities : at Stevns, on Dactylis glomerata ; at Roskilde, on Festuca ; at 
Lungby and Assens, on A vena. The infected fields should be dug up and 
for some years should not be sown to the above named grasses. 

357 - Eurydema oleracea. Injurious to Several Plants in Sweden. — kemner, 

N. A., in Meddelande frdn Ccntralanstaltcn for forsoksvasendet pa Jorbmksomrddet, Unto* 
nmfagisfai Avdclningen , N 33, pp. 1-14, Figs i-s^StochoIm, 1915. 

Eurydema oleracea L. (“ Rapssugaren has in recent years caused a 
good deal of mischief in several localities in Sweden. It attacks more espe¬ 
cially cabbages and turnips, and less frequently cereals and potatoes. 
Among garden plants it is injurious to Matthiola annua and Hesperis. 
The insect was considered injurious by Idnnaeus in 1760, but since that 
time Eurydema has almost entirely disappeared, and only in recent years 
has begun once more to breed and spread with unusual rapidity. In order 
of time, it was reported in 1913, at Kalmar, Scarab, Soderm. ; in 1914, at 
Kalmar, Ostergotland, Bohus, Sihlms, Upsala, Soderm., VarmL, Norrb.; 
in 1915, at Gotland, Kalmar, Jonkopings, Ostergotl., Skaraborg, Soderm., 
Orebro, Bohus, Varmland, and Vasternorrl. It seems therefore, that the 
insect finds the conditions most favourable to it in the north. It has 
never been reported as injurious in Denmark and in Germany. In the adult 
stage, it hibernates in the vegetable residues of the previous year, and in 
May the eggs hatch. The larvae emerge in about a month, and the com¬ 
plete development is attained in August and September, when the most 
serious havoc occurs. 

As means of prevention the following are advisable : 

ij in autumn : remove to* as great a distance from the fields as poss¬ 
ible all dry leaves and refuse, etc. where Eurydema hibernates; 

2 ) use a 4 % petroleum emulsion to kill the parasite in a few mi¬ 
nutes ; this must be done with care as it might hurt the more tender parts of 
the plant. The best results are obtained by two weak solutions applied 
successively at an interval of 3 to 10 minutes. 

It is remarkable that this Eurydema prefers to keep to the peri¬ 
phery of the land in cultivation, thus the preventive measures are ren¬ 
dered much easier. 

258 - Leucopholis rorida. in Manioc Plantations. —- I/eefmaks, s., in Mededee- 
Ungen van het Laboratorium voor Plantenzie’kten, N. 13, Fig. Btutenzorg, 1915- 

About eight years ago Mam hot utilissima began to be cultivated on the 
slopes of the Kloet in the east of Java. Shortly after a Coleopter made its 
appearances in the plantations and was found impossible to eradicate. 
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The insect was identified two years ago as Lcucophohs roruia I and was 
found to be spreading rapidly. This is the most injurious of the Coleupteni 
attacking the roots of Manihoi ntilissima. The manioc plantations offer 
the most unfavourable conditions for a campaign against this insect ioi 
.several reasons : the lengthy time the plant remains in the soil, the inability 
to alternate with other crops and the superficial working of the soil. The 
life cycle of Leiicopholis vovida was very carefully studied. Swarming takes 
place in October, November and December. The numbers then greatly 
diminish. Three or four weeks later the eggs are laid at a considerable dept h 
beneath the surface. When the larvae are about three months old the 
damage to the plants becomes evident by the withering of the leaves. The 
adult larvae being at a depth of at least 10 inches it is impossible to work the 
soil so as to bring them to the surface. They there pass through a resting 
period varying from one to four weeks in length and then shut themselves 
mto a sort of cell. On emerging* from this cell the insects pass through an¬ 
other rest period of several weeks before taking flight. One generation 
requires a whole year for its completion. The writer has identified as a 
natural enemy of the larva a digger-wasp of the family Sadiidae , genus 
Dieles . The female wasp searches in the earth for the larva and paralyses 
it with a sting in the oesophageal ganglion, then lays its egs in the larva. 
Three or four days after, a larva hatches which attacks that of the Coleoptcr, 
The time required for a generation of these wasps is from one to two months; 
26 per cent of the Coleopter larvae contained these parasites. This, how¬ 
ever, is not sufficient to destroy the pest. The natives capture the beetle 
by means of the crushed fruit of Capsicum annuum E. (“lyombok”) which 
gives out a peculiar smell; but this method has little effect and is very ex¬ 
pensive. Other methods tried by the writer were either too expensive or 
too difficult to carry 7 out. 

Experiments on infecting the larva with a fungus are in course ; the 
results that have been obtained in the laboratory appear to be sntisfat torv. 
Other trials will be made in the open. Stomach poisons cannot be used ; 
carbon disulphide is the best material. Two doses of 20 e.e, injected into 
the soil at intervals of 3 ft. X 3 ft. to a depth of 10 inches seem to be* suffi¬ 
cient. But this method is too costly to be applied on a large seal* 1 , Ike 
expense amounting to £5.12 ,v. per “bouw” (1 Y\ acres). Perhaps at the 
beginning of the infection a treatment of the infested soil with wurbon 
disulphide might be beneficial. Other preventive measures are digging 
up the soil and collecting the larvae and substituting the cultivation of 
sisal for that of manioc in the places most infected. The writer also des¬ 
cribes the life cycle of other Coleoptera (Lefiidiota, Ettchlora , Antmuda spp.) 
which he has noticed 011 Manihoi, but are not as injurious to it as Lem a - 
pholis. 

259 - Species of Hyponomeuta, Injurious to Lonicera and Primus In Sweden* 

T“TtrLLGREN , AI 3 ., in McddcUmde (ran Ccnlraumstalien for fonoksv/hentUi pd Jorbritk - 

somr&det, Enfomolot\iska Avdehiin&en, N. 21, pp. 1-23, l ? igs, jr-10, Stockholm, t <11 ,s, 

Inscription and biological notes. 

I/, is the species most widely distributed in Sweden, 
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where It lias appeared in recent years on Pmnus pains in such numbers 
as to cause very serious havoc. H. malinellus Zell., H. padellus l,., H. co - 
gnafcllns I lb. are more rare and never very injurious. The geographical 
distribution of the species reported until now, is the following : 

H. ovony melius at Malmohus, Kristianstad, Blekinge, Halland, Kal¬ 
mar, Alvsborg, Skaraborg, Ostergotland, Sormland, Orebro, Stockholm, 
Upsala, Vastmanland, Bohus, Varmland, Kopparberg and Gavleborg. 

H. cognatellus , in the district of Skane, Blekinge, Vastergotland, 
Ostergotland and Uppland. 

H. malinellus at Skane and Vastergotland. 

H. padellus at Skane, Blekinge, Smaland and Vastergotland. 

Carbolineum and arsenate of lead, have given good results as preven¬ 
tives. The carbolineum is applied in the form of an 8 per cent, emulsion 
in the spring just before the budding begins; later, when the larvae appear 
they are killed by spraying with a solution of arsenate of lead. 

200 - Pulvinarm vitis in Uruguay. — Schurmann, <>., in Revista de la .-Uociacwn 
rural del Uruguay, Yeai XlylV, No. 8, pp 4.81-483, 1 Fig Montevideo, lyis. 

The writer reports (it is believed for the first time) the appearance 
in November 1914, of Pnhinaria vitis (“ cochinilla colorada delavina”) 
in Uruguay, where it causes serious damage in the vineyards. Information 
is given on the morphology and biology of the scale and on the means 
of prevention, which are similar to those already in use in other countries. 

261 - ttylobitts abfetfs and Methods of Control, from Observations Made in 
1918-14 in the Province of Orel, Russia. — Simone, f. p., in Uesnni journal (The 
Forest Review), Year XI* V, Part 6-7, pp. 1080-1085. Petrograd, 1015 

Hylobhis abictis is one of the insects most injurious to sylviculture. 
As a preventive measure, the uprooting of the stocks is advisable and gives 
good results in several ways, but economical reasons render it necessary to 
find less expensive methods. The writer has conducted with this aim the 
following experiments. 

On September 9th 1913, he collected from eight stocks 384 larvae of 
the insect, which were under the bark, above and below the collar, and part¬ 
ly also on the roots to a depth of 14-16 inches. On the upper part of the 
stocks the larvae were small; those on the roots were of the largest size. 

On the 7th and 8th October, the researches were carried out over an 
area of 556 acres. In this case also the bark of the stocks and roots was 
removed until, on the latter, no more larvae were found. In two days 
492 stocks were barked and 10272 larvae collected. 

On October 9th, the same work was carried out on an adjoining sec¬ 
tion of the forest; during the winter, before cutting the trees, the bark was 
removed from the lower part of the trunk down to the collar, so that the 
stocks were covered with snow through the winter and were sufficiently 
dry in the spring. In this section only 1239 larvae were collected, while 
the number of stocks waS about the same as in the previous one, i. e . 
481, of which 98 had not been barked. While collecting the larvae it was 
noticed that they were found only on the unbarked stocks. Had the in- 
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sect laid its eggs with equal abundance in the two sections under observa¬ 
tion, then, in the second section, only from the unbarked stocks, the num¬ 
ber of larvae collected ought to have been almost double what it really was. 
But it is obvious that the strong smell of the unbarked stocks in the ad¬ 
joining section attracted the insects more than the qS unbarked slocks 
scattered among the others that were barked and already dry'. 

A new means of control of Hylobius abictis and one easy of application, 
is thus suggested. In the sale contracts of the pines, a clause should 
be included which renders obligatory the preventive barking of the stocks 
above and below the collar before the trees are cut down. The operation 
is not costly: according to the data given by the writer the expense would 
amount to a farthing per tree, i. e. between is. qd. and 2S. 7 d. per acre- 

262 - The Zimmerman Pine Moth. — Brunner, j., In V. S. Department 0/ Agriculture, 

Bulletin No. 295, pp. x-11, PI. J-XI. Washington, 19x5. 

One of the insects of the order Eepidoptera very destructive to coni- 
ferotts trees, and especially to yellow pine (Pinns ponderosa) in various 
sections of the West, to white pine ( Pinus Strobus ), Canadian or Red Pine 
(P. resinosa), Austrian pine (P. austriaca), Scotch pine (P. sylvestris), v Swiss 
pine (P. Cembra), and other pines in the East, is the Zimmernumn pine 
moth [Pinipestis zimmermani Grote). Apart from being largely the cause 
of ‘‘spiketop” in mature timber, it spike-tops, stunts, 2nd kills innumer¬ 
able trees of the so called " second growth It is obvious that the killing 
of many trees in stands preferred by the moth results in too great a thin¬ 
ning out of the stand. This wastage of ground is further augmented by 
the permanent stunting of a still greater number of trees by the insect’s 
work, because the space taken up by such scrubs would just as readily 
accommodate thrifty, well-formed trees. 

Moreover, the wood from trees that have been infested by the moth is 
invariably so permeated with pitch that the lumber cut from such logs is 
either materially reduced or is rendered wholly unfit for commercial use. 

In the northern Rocky Mountain region, Pissodes schwarzi Hopk. is 
a common associate of the pine moth in yellow pine, if the trees are attacked 
near the base. It appears that there the moth takes as frequent advantage 
of the work of the beetle as the beetle does of the moth’s. The result of in¬ 
festation by either of them is exactly alike, although the latter’s attack is 
by no means restricted to the base of trees, while the work of the beetle is 
rarely found more than 2 or 3 feet above ground. 

Scsia bnmneri Busck,, wherever it exists (at present known in Montana 
and southern Idaho), is frequently associated with Pinipestis in yellow atul 
lodgepole pine 

In Montana and Idaho another species of Pinipestis , Pxembricak Dyar, 
<i s one of the most important factors in regard to the existence of P. zimmer* 
mw Grote It infests during the latter part of June the cambium of the 
branches of mature yellow pine and many of these wounds are 
reinfested h y the latter y*ar after year. The work of this 
invariably the primary cause of the knobby growth on 
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branches in which the Zimmermann pine moths breed undisturbed and this 
moth must therefore be regarded as a provider of brood trees for the more 
destructive Pinipestis zimmermani. 

In most sections of the Rocky Mountains the Rocky Mountains hair 
woodpecker (Dyyobates villosus monticola) is unquestionably the most effi¬ 
cient natural force in restraining the Zimmerman pine moth. Thousands 
of trees are each year regularly infested by the moth in comparatively 
small areas, and this bird as regularly destroys almost all of the larvae in 
all of them during early winter. 

But the woodpecker cannot molest the caterpillars of the pine moth 
which live under “spike-tops,” and in knobby branches on certain mature 
trees and this is evidently the reason why its activities bear no permanent 
fruit. 

The cocoon of a Pimplinid of a new genus and new species is frequently 
found in the tunnels of the pine moth in Montana and Idaho. In some 
localities this parasite kills as many as 80 per cent of the larvae of the moth 
in second growth trees. Another, somewhat larger parasite (Ichneumon 
n. sp.) is frequently found during winter in the chrysalids of the moth. 
The moth does not pass the winter in the pupal stage and chrysalids found 
at the time always contain the parasitic fly, which, like the pimplinid 
emerges during early spring. There seems to be justification for the conclu¬ 
sion that, without man taking a hand by eliminating the main propagating 
opportunities, no natural enemy of the moth will ever render it harmless. 
To end “ spike-topping ” in mature stands, and to eliminate damage in 
growing timber, or, at least reduce it to a negligible amount it is necessary 
to remove: 

1) those trees which, below the spike, show' branches with yellow 
needles; 

2) those which are struck by lightning and remain green, as the 
moth usually breeds in great number along the lightning scars and 

3) those which display knobby growth on branches, they being in 
many localities the most prolific source of replenishment of the moth. 
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263 - Rabbits (Lepus cuniculus) Injurious to Forests, in Hungary. — matusovitz, 

P., in Erdeszeti Lapok, Year 1 , 1 V, Parts XIX and XX, pp 482-486. Budapest, tors. 

During the year 19x5, such an invasion of Lepus cuniculus occurred in 
the Royal forest inspection zone of the district of Pozsony and of Nyitra, 
as to seriously threaten the forest lands and field-crops. Several proprietors 
have therefore found it necessary to appeal to the communal authorities 
to enforce strict measures against the alarming propagation of this pest. 

264 - Rat Plagues in the Bombay Presidency. — main, t. f., in The Poona Agricultural 
College Magazine , Vol. VIZ, N. 2, pp. 77-80. Poona, 19 * 5 - 

These plagues occur periodically and no part of the Presidency escapes 
except perhaps the Kokan, where the rainfall is very heavy and hinders 
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very effectively the multiplication and emigration of these rodents. They 
were reported for the first time in 1874, since when they have reappeared 
several times, causing enormous damages. In October 1878, after the close 
of the monsoon they spread rapidly over the whole Deccan and Karnatak, 
destroying almost entirely the crops of cotton, wheat, jowar and garden 
crops. The plague reached its maximum in 1879, when the early crops were 
damaged just as badly as the late ones, and the grain as soon as sown was 
scratched up and eaten, even three times successively in many fields. Af¬ 
ter destroying the winter crops the number suddenly decreased in the month 
of December and by the end of March 1880 the rats had disappeared as 
unaccountably as they had come. 

In 1892-93 a plague of rats was recorded. It originated in the eastern 
talukas of Belgaum, but did not attain such serious dimensions as in 1878- 
1880 owing to opportune rain and an enormous increase of red ticks, which 
are probably one of Nature’s principal controlling agencies in preventing 
an excessive increase of rats. 

In 1901-02 rats did enormous damage in Gujarat, Khandesh and parts 
of Deccan. 

In 1914-15 after a heavy monsoon Khandesh crops suffered severely 
from rats. 

The most successful methods of dealing with rat-plagues are: 1) to 
dig the rats out of their burrows: 2) to discharge sulphur fumes into the 
rat-holes by means of a flexible wire tube and pump. This latter method 
is the most effective. 

265 - The Canadian Muskrat (Tiber zibethieus) in Austria. Control by means 
Of Traps. — See this Bulletin, No. 215. 


Alfredo Ruggeri, gerente responsabile. 
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After the striking success of Novius cardimlis against Icerya purchased 
attempts to obtain, similar results against other species of injurious insects 
by means of their natural enemies, especially entomophagous insects, were 
redoubled in intensity. There ensued an active search in every portion of 
the globe for useful insects with the object of importing them in the hope 
that their contact with the injurious species would have beneficial results. 

However, the results attendant on this recent trend of agricultural ento- 
mology have not by any means been conspicuously successful, and it is 
permissible to believe that the choice of the auxiliary species has not always 
been wisely made. It is not to be thought that the importation of ento¬ 
mophagous insects, simply because these latter, as such, do no direct 
damage to crops etc, is entirely without harmful effects. 

It must be admitted that, in certain cases, the action of certain en¬ 
tomophagous insects, though such action be possible of an indirect nature, 
is not to be encouraged by those concerned with the protection of plants 
against disease. In other cases, entomophagous insects, either native or 
imported, may be practically useless, their activities being insufficient to 
limit the increase of the injurious species in the required degree. In these 
circumstances the agriculturist is likely to entertain false hopes, which, after 
the inevitable disappointment, will tend to lessen his confidence in a 
weapon which in certain cases has given brilliant results. Further, his 
scepticism will probably be extended to the men of science who have not 
made their choice with the necessary precaution. 
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In actuality, the conditions restricting this increase in numbers, to 
which every organic species tends in the measure of its fertility, and which 
maintain the organic world, species to species, in the necessary state of 
equilibrium, are not all of similar nature. Consequently, entomophagous 
insects are not actually the chief check on the excessive multiplication of 
all the insects they victimise. 

If such were the case, the hunt for the particular insect preying upon 
each particular injurious species would certainly be justified, but if the fac¬ 
tors limiting the harmful species, or at any rate the chief of such factors, 
are of another nature, it is useless to call to our aid the endophagous insects 
when such are not the check imposed by nature herself (ij. 

Apart from entomophagous insects, the factors adverse to species inju¬ 
rious to agriculture are, under natural conditions, meteorological phenomena, 
the defensive reaction of the plant attacked, parasitism by means of micro¬ 
organisms and certain fungi, as well as other difficulties of environment which 
may form an obstacle to the increase of the said injurious species. These 
factors may have a marked action in practice but they are not always 
the sphere of our influence. 

However that may be, whenever one hopes to obtain help from endo¬ 
phagous insects, against an injurious species, one must first consider 
whether the former take a sufficient part in the natural control of the pest 
under consideration or, whether, the controlling element is not to be found 
in one of the other adverse factors mentioned above. Otherurse, it is 
useless to look for what is not present in nature. 

In order to estimate the possible effect of the use of entomophagous 
insects against injurious species, it is therefore advisable in practice to bear 
in mind the part they play in the complex of adverse factors acting on the 
particular species we are dealing with. It is evident that according to the 
number, efficacy, and other attributes of each of the other inimical factors, 
either singly or collectively, so the part reserved to the insects which prey 
upon the harmful species may be very variable. 

Actually, this part can only be complete and actively capable of hin¬ 
dering the multiplication of the harmful species when this latter has little 
to fear from all the other factors and when the entomophagous insect is 
itself free from much attack. The part played may be of varying degrees 
of mediocrity when not only the particular efficacy of the entomophagous 
insect is mediocre (owing to the adverse influence to which it is itself sub- 
ject) but also when the effect of the other inimical factors acting on the 
injurious species preponderates. 

Finally, and this is a fact which should not be lost sight of certain cases 
not only in may the efficacy of entomophagous insects be completely nil 


(x) For general considerations on the conflict, competition etc, between difiVienl organ¬ 
ic species, where some are victims, others aggressors, I refer the reader to a note of mine writ¬ 
ten in 1907 which gives a general table of the various conditions under which this struggle 
takes place in nature; see: Consider axiom sni rapporti tra pi ante, loro imetti nocivi c cause mmi- 
Che di qiiesti f # Redia ”, Vol. IV, 1907, p. X93). 
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but they may even help to defeat the object in view when, by their share in 
the struggle, they tend to oppose themselves to the actions of the other fac¬ 
tors adverse to the injurious species (from our point of view the only ones 
of real value], rather than exert an appreciably useful action upon the 
harmful species. 


Mode of action of entomophagous insects and their effect 

IN PRACTICE. 

The action of entomophagous insects varies in degree of usefulness 
according to their different habits of life and methods of reproduction. They 
may be classified as predatory, i. e, those which devour other insects and their 
eggs outside the maternal body; or endophagous, i. e. those which enter the 
body or eggs of their victim destroying all but the outer husk, or which de¬ 
vour the eggs while still retained in the abdomen or other specialised por¬ 
tions of the female body. 

There are, moreover, entomophagous insects which feed exclusively on 
one species of victim; others, on the contrary are polyphagous and 
choose their victims among several species, either related or not, of other 
insects. 

As regards reproduction, the useful effect varies according to the fecun¬ 
dity of the species, i. e. according to the number of generations multi¬ 
plied by the number of feminiparous eggs.' Further there must be taken 
into account the number and efficacy of the different adverse factors for 
each separate entomophagous species. I have often compared the different 
degrees of efficacy of entomophagous insects in relation to their different 
modes of life and reproduction, and have always concluded that the most 
effective as regards destruction of numbers and therefore the most useful in 
the case of species injurious to agriculture are those which prey exclusively 
on a single species, and which have themselves few enemies and few factors 
advetse to their survival. Next to these I rank the polyphagous endopha¬ 
gous species or those which are themselves subject to severe competition. 
Thirdly, come the predators with special victims and fourthly the poly¬ 
phagous predatory species. The degree of prolificness of the different species 
in these categories, although not sufficient to alter their established order 
of importance, nevertheless forms a marked gradation within the categories 
themselves. 

Bearing in mind the different conditions stated above, I will now enum¬ 
erate the systems of control by means of entomophagous insects that 
have been followed hitherto with the object of discovering the reasons 
for different results in practice, and of seeing what may be expected from 
the natural means of control against harmful species hitherto subject 
only to artificial control. 

1. Entomophagous insects with useful action in the absolute sense 
(Against insects injurious to agriculture). — For an insect to be useful 
in the sense implied above depends not only upon its own particular 
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nature (i e . an endophagous species parasitising a definite victim, of great 
fecundity and little exposed to definite adverse factors) but also upon 
the victim itself, which, being very prolific, amply withstands all other 
limiting factors. 

Nearly all insects of small size come under this category of victims 
and we know that it is owing to their small size that such a high degree of 
fecundity is required. Further, they are often polyphagous or they dispose 
of other expedients for preserving the species as a compensation for their 
smallness and the often insufficient means of defence of the individuals. 
Against these it is the entomophagous insects of the first category which 
have the greatest effect and which constitute the chief check on such ex- 
cessive fertility. 

Scale insects, Aphids and the other plant-feeders are exactly of this 
class, consequently if their special enemy is an entomophagous insect 
exempt from adverse factors of too active a nature, this latter is the ab¬ 
solute controller of the multiplication of the phytophagous species. 

The effect of the entomophagous insect has been clearly sho^rin 
cases where an injurous species has been combated by placing it in contaSr 
with its particular endophagous species. Where injurious species have 
been imported into new regions from which their chief enemy is absent 
they have been free in consequence to exert their full activity, any other 
adverse factors being almost completely inadequate. Such insects have 
been able to multiply to an excessive degree for a certain period and have 
thereby proved the inadequacy of our artificial means of control. The 
intervention of the species which is their special enemy has proved the 
practical importance of these auxiliary insects for the protection of our 
plants, the pest having been reduced to proportions which, from the agri¬ 
cultural point of view, may be regarded as insignificant. 

The two most striking examples in this sense are provided by Novius 
cardindis against Icetya purchasei and neighbouring species, and,by Pros- 
pattella berlesei against Diaspis pentagons These two auxiliary species have 
been spread beyond their native confines, at the expense of harmful spe¬ 
cies which at some previous time had made the same journey; they have 
been spread, and this is important, exempt from their particular ene¬ 
mies, with which no doubt they have to contend in their native 
country. 

Novius cardinalis and I eery a. — This famous example is a scale 
insect which, by devouring the eggs contained in the ovisac spun by the 
mother, encompasses the complete desruction of the redoubtable I eery a and 
allied species (I. aegypliaca, etc.). It was Rieey, in 1S88, who first thought 
of utilising the natural enemies of this scale, then very widely distributed 
in California to the great detriment of the citrus groves. The same year 
RiEEY sent Koebele to Australia where he found the valuable Coleopfer 
and sent it to California. Its wonderful action was immediately apparent, 
for wherever this species wasimported (and the same thing still holds), it an¬ 
nihilated, after only a few weeks, the biggest invasions of Iccrya purehm /, 
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Soon after, (1892) Novius was introduced into the Hawaiian islands (after 
a previous fruitless trial in 1890); in 1900 it was introduced into Florida ; 
in 1898 into Portugal; in 1901 into Italy ; in 1907 into Syria and in 1893 
into Egypt (in this latter case against Icerya aegyptiaca) ; in 1912, it was 
imported into France, in the neighbourhood of Nice. 

At the present time, Iceiya purchasei, which before the discovery 
of Novius cardinalis was considered a very great menace to citrus crops, 
has no longer any agricultural importance whatever. 

Here the Coccinellid behaves more like an endophagous species than as 
a real predator. Its fecundity is greater than that of its victims; nor has 
it any parasites or special enemies in the localities where it has been intro¬ 
duced at the expense of leery a. 

Prospaltella berlesei against Diaspis pentagona (i). — If one takes into 
account the enormous difference in size and consequently in the number of 
individuals of Diaspis pentagona which, in comparison with Icetya pmcha- 
sei, may find room on a plant, and also of the number of plant hosts, which 
for Diaspis is more than 50, many of which are wild, whereas Iceiya has 
only two or three and these either cultivated or rare, it is easy to see that 
the task of Prospaltella, which consists in outnumbering its victim, is much 
harder than that of Novius ; it is no matter for astonishment, therefore 
if Pvospaltella requires, in order to get the better of its victim in a certain 
locality, a period of time four or five times as long. However that may be, 
the task is eventually fulfilled just as completely 

Prospaltella berlesei, discovered, in T906, by Berle«e on Diaspis penta¬ 
gona (var amygdali) from North America is the direct descendant of the spe¬ 
cies which in China and Japan, especially the former, reduced to insignificant 
proportions, from the agricultural point of view, Diaspis pentagona , 
probably a native of those countries. From 1906 onwards, Prospaltella 
berlesei , which at first was only found in the Far Fast, South Africa (Cape 
of Good Hope] and United States, has been distributed throughout almost 
all parts of Italy, Austria and Switzerland; more recently in # Spain, the 
Argentine, Uruguay and, at the present moment, it is being forwarded to 
Brazil. In 1914, the Government of the Argentine Republic distributed 
throughout its territory 1 % million batches (2) of Prospaltella derived from 
the first consignment sent from Italy in 1909 and those immediately follow¬ 
ing. The facility with which this little wasp becomes acclimatised has been 
remarked in every country into which it has been introduced. In those loca¬ 
lities where it has been established for more than two years the destruction 
of Diaspis from the agricultural point of view is very marked and it works 
equally well and equally quickly everywhere. Diaspis pentagona so destruc¬ 
tive to mulberries, pear and other fruit trees, and also to forest trees and 
ornamental plants, has also lost all economic importance. 


(1) See the article by Prof. Berlese entitled “The Control of the Japanese Fruit Scale” (Dias- 
< ■ pis pentagona) in Italy, B. May 19x3, pp, 697-703. {Ed.). 

‘ ^ (2) Each batch consists of a small twig on which is a cluster of the scale-insects 

(Ed.). 
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Possibly in this same category should be placed the eudophagi (ooen- 
dophagi) of Perhnsiella saccharicida, the little Fulgorid of Australian 
origin which caused such serious damage to the sugarcanes in the Hawaiian 
Isles, before Koebele and Perkins introduced there (in 1904, 1905) several 
species which preyed on its eggs. Among these ooendophagi the greatest 
activity was shown by two species of Anagrus, two of Pair anagrus (P. 
optabilis, P. perforator) and by Ootetrasticus beatus. However, the two first 
named do not specially attack the eggs of Perkinsiella. 

The beneficial effect of all these insects combined, at the expense of the 
Fnlgorid, is, however, not such as to allow of an exact comparison with those 
of the two preceding cases. The reason is possibly because we are not deal - 
ing here with one special insect but with several, and undoubtedly the multi¬ 
plicity of host-forms is an advantage to the victim. 

It is easy to understand that the beneficial effects of these very efficient 
auxiliary insects is diminished by the intervention of other enemy entomo- 
phagous-insects. , , 

In every locality where Novius cardinalis has been introduc^fT^^I 
been exempt from enemies, hence its extraordinary success. Similarly 
with Prospaltella berlesei , which before being spread through Italy was first 
carefully freed from several species of Chalcididae, its endophagous para¬ 
sites. Some scale insects, however, recently imported into Italy, c. g. 
RMzobius lophantae y which has luckily only be able to spread over Southern 
Italy, owing to the climate, seems to hinder the action of Prospaltella on 
Dias pis pentagona, by devouring along with the scales, the young forms 
of Prospaltella contained thereunder. At the Cape of Good Plope where 
Rhizobius occurs, the action of Prospaltella beilesei is also less efficacious 
than in Central Europe where the climate does not allow RMzobius to 
become established. Tower, who discovered Prospaltella pemiciosa , 
which attacks Aspidioins permciosus, definitely accuses the Coccinellidae, 
which prey on the same scale, of causing considerable damage to the* endo¬ 
phagous species in this way r (ij. 

2. Entomophagms insects of mediocre efficacy and intermittent in action.— 
This second category includes insects who.se effective action is less sure, less 
constant and less uniform. The reasons for this are because they are them¬ 
selves combated by certain entomoplmgous species or by other adverse 
factors, or because their victims are chiefly controlled by other special factors 
and consequently their increase or diminution does not depend on the onto- 
mophagi, or because they axe polyphagous (or better polyxenous, i. <», hav¬ 
ing numerous hosts). It follows that if these latter find themselves in 
consonance with the other enemy factors acting on the victim the practical 
effect is nil, or in any case such action as there is cannot be attributed to 
the entomophagous insects. 


1 , t 

(x) Berlese and Paolihave recently discovered (2.jth. Fob. iqi6 ) in Madeira 
Chalcidid (Prospaltella lonumburyi) which destroys a very high percentage of 
dictyospermi , a scale which in Italy and elsewhere does great damage t< > a targe numtSrof useful 
plants, particularly citrus. They have already taken steps towards mUoduciiigU into Italy. 
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An example is afforded by the species of Scutellista, belonging to the 
Chalcididae, which behave as endophagi at the expense of species of Lecanium, 
though in reality they are ooectophagi, that is to say they devour eggs after 
they have been laid, but while they are still being carried beneath the 
abdomen of the mother, in the same way as Novius cardinalis devours the 
eggs in the ovisac of I eery a. 

The principal cause of the excessive development and consequently of 
the serious damages caused by certain species of Lecanium (at least by 
native species), is the condition of the plant host, as we already shown, and 
any action on the part of oophagi is only very secondary; Scutellista cyanea , 
for example, can never cope with the large and sudden invasions of Sais - 
setia oleae or Ceroplastes (C. rusci and C. sinensis). The above Scutellista 
has also been introduced, during the last ten years, into North America 
by Howard (forwarded by the Royal Station in Italy) and acclimatised 
in California in 1900. Craw also acclimatised it in the Hawaiian Isles (1905) 
but always with the same effects already noticed in Italy. It is too much 
to hope, therefore, that any of the other insect enemies of ScAssetia oleae 
hitherto discovered or acclimatised in localities from which they were 
absent, or which may be discovered in the future, will have the same con¬ 
stant and effective action as is seen in the cases of Novius cardinalis and 
Pjospaltella her lose 1. 

However, Scutellista cyanea is considered as a great destroyer of Lett- 
canium oleae in those parts oi America into which it has been imported. 
According to Quavle, it destroys in California from 75 to 80 per cent of 
scale insects. At the same time it does not suffice to check excessive multi¬ 
plication of the scale when the conditions of the plant host allow this maxi¬ 
mum development 

Among entomophagous insects tested as controls of Saissetia oleae in 
various parts of the globe, though with no better results than those quoted 
above, a large number of endophagous Hymenoptera should be mentioned. 
Examples are Hymencyrtus cravii Ashtn, imported from Australia into 
California by Compare; Tomocera califomica How.; Myiamenc compai 
Ashm., and other species of Scutellista in addition to those already cited. 
Further, numerous species of Coccinellid predators, such as Rhizobim 
venti alls Erich., Or ms amir alas ia Boisd., 0 . chalybaeus Boisd. etc. as well 
as two Eepidoptera, Talpochares cocciphaga Meyr. and T. sciiula Rbr. 

We thus have a case where, instead of adopting natural means of control 
by seeking new and special entomophagous species, it is necessary to employ 
artificial methods, either direct or indirect, which result in the elimination 
of the fundamental cause of disease in plants, i c. the state of the plant 
which allows of the multiplication of the Lecanium . 

On the other hand, the special endophagi of other species of Lecanium 
such as Coccophagus for Lecanium persicae and L. hesperidum and Comys 
bicolor for the latter of the two foregoing, various endophagi for Pulvinaria 
viiis etc., do seem to be actually the most efficient factors in the reduction 
(although this reduction is only a very small one) of these species, which 
would otherwise be extremely injurious here at home, in the same way as 
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numerous foreign species of Lecanimn would be for plants of their native 
country. 

In this category of entomophagi of mediocre efficacy should be in¬ 
cluded, generally speaking, all Coccinellidae and other predators, either 
Phytophthires or other larger insects belonging to other orders. 

Generally speaking, predators, that is, the true ectophvgi , are much less 
efficient as destroyers of other insects, either because they are themselves 
combated by other entomophagi or because they are usually polyphagous. 
Nor do they persevere till the last individual of the victim species has been 
destroyed, as the endophagi do, but, when food begins to become scarce, 
they migrate. 

This is the reason why species combated by predators though undoubt¬ 
edly subject to periods of great destruction, also have intervals of revival 
where they multiply very rapidly ; and in these later cases, the species 
which feed on plants and fruit can be very injurious. Thus, the interven¬ 
tion of predators alone is not sufficient to check big invasions on the paitA, 
of the victimised species, provided these latter are sufficiently polyphagous. 

Some species, however, seem as a rule to be more active than others. 
For instance, many testify to the great efficacy of a Coccinellid, Crypto - 
laemus montyouzieri , from Australia, introduced by Koebeee into Cali¬ 
fornia against various scale insects belonging to the Coccidae and Leca- 
niinae [Pseudococcus, Lecanium and allied genera Pulvinaria, Eriococcus, 
Rhizococcus). The same species, however, introduced by Sievestri, against 
the above groups of Coccidae, did not give results of any appreciable value. 
Numerous species of Coccinellidae of the genera Rhizobius, Lipernes , Se- 
rangiim, Trithionyx , Scymnus , Chilocorns, Pentilia and the most promising 
species Orcus chalibaeus introduced in large numbers, chiefly into California, 
in order to combat several very injurious species of scale insects (particu¬ 
larly Aspidiotus perniciosks), have not given good results; these results 
cannot be even compared with those obtained by Novius and Piospalidla. 
Even in Italy, where some of the above species with the best reputations 
were introduced by >Sievestri against native scales, no noticeable advantage 
accrued from their use. 

Aspidiotus perniciosus, a great enemy of our fruitgrowing industry 
has been controlled hitherto (apart from spraying methods) by the im¬ 
portation of entomophagous insects, both predators and endophagi. It is 
the United States entomologists who have done most in this respect by send¬ 
ing naturalists into every region where the scale existed or was thought 
to exist. Nevertheless, the specific endophagous species, the one capable of 
rendering the terrible pest really impotent, has not yet been discovered. 
It seems that with the aid of the numerous endophagous species, all 
polyphagous however, which exist in California and which also feed on 
Aspidiotus perniciosus , this scale may prove, under certain conditions, less 
injurious. Fernaed (1914) states that these predators destroy 
as many as 90 per cent of the scale insects, but at the same time the remain¬ 
der are sufficiently numerous to be able to continue the invasion in a very 
serious manner. 




ENTOMOPHAGOUS INSECTS 


329 


The species of endophagi which fight the terrible scale in greatest num¬ 
bers, are as follows (among the Chalcididae): Prospaltella perniciosa Tower, 
Aphelinus fuscipennis How., A. diaspidis How., Signifera nigrita Ashm., 
Perissopterus pulchellus How., The two last species are of small importance. 
(Howard brings the number to S species). But the percentage of parasi¬ 
tism, in spite of the large number of Hymenoptera attacking the scale, is 
not superior (according to Hodgkiss and Parrot, 1914), to 35 per cent; 
spraying must still be employed, therefore, as a means of defence. 

Tower, who discovered Prospaltella perniciosa, , states (1914) that this 
species is very active in Massachusetts, Pennsylvania and Colombia against 
the redoutable scale and would be still more so were it not for the 
interference of numerous Coccinellidae, which attack the Aspidtotus in 
question. However that may be, the action of this species of Prospaltella 
is undoubtedly far from beitig as effective as that of P. berlesei against Dias- 
pi 3 pent ago na. 

Among Coccinellidae, Pent-ilia misella appears to be the most active 
against Aspidiotus perniciosus. 

The example afforded by this scale is one of the best for showing the 
small effect of a number of entomophagous insects on a single host species, 
when the former are not the special endophagi of the particular victim. 

American entomologists have also tried for use against Aphids and par¬ 
ticularly against Schizoneura lanigera , the acclimatisation of numerous species 
of predators, imported from New Zealand and Australia, belonging to the 
genera Coccinella, Coleophora , Leis } Meda , Verania , Scymnus, Hippodamia, 
etc., but the results have been of no practical value. Hippodamia conver- 
gens is the most numerous and most widely distributed species in North 
America. Ewing (1914) calculates that in Oregon it forms from 50 to 90 per 
cent of the population of the Coccinellids of this State. 

Its introduction into Italy for use against Aphids has not given results 
of any appreciable value. 

Schizoneura lanigera , which causes such great damage to apple trees in 
our own country and which is one of the most redoutable species of Aphids, 
is not sufficiently combated by any insect, either among predators or endo¬ 
phagi. The waxy protection with which this Homopteran surrounds itself 
and the occurrence of a root-infesting form (radicicola) are sufficient to 
defend the species sufficiently and to afford it a practical security which it 
is difficult to overcome. 

Aphids are most strongly attacked by endophagous species e. g. those 
belonging to the group of the Braconidae, which sometimes decimate their 
numbers or even wipe them out completely. 

The practical activity of predators is still less marked against insects of 
other groups and usually of greater dimensions than the Phytophthires. 
On the other hand, the activity of endophagous insects is frequently most 
noticeable and often providential in character, especially that of those 
belonging to the Hymenoptera and Diptera. Nevertheless, their action is 
far from being a constant one, and is not sufficient to prevent the periodical 
reappearance of the pests. 
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This is the case, for example, with all the species which prey upon the 
Bombycidae and other Lepidoptera, ditirnal and nocturnal. For instance 
in our own country, the large cabbage white butterfly {Pieris brassicac ), 
though vigorously combated by numerous endophagi, both in its eggs aud 
caterpillars (more than by predators), is still classed as one of the most 
injurious species. For the allied species, Pirns rapae, in America, Rit,ky 
imported A panicles glomeratns from England, but with no better result 
than in Italy. In such cases even if a species is absent from a particular 
region, its place is taken-by an allied species of exactly similar character. 

A remarkable campaign has been undertaken by United f 3 tat.es ento¬ 
mologists against Limanthria dispar and Euproctis chrysorrhoea , the two most 
injurious Bombycidae in onr own country, which have recently been intro¬ 
duced into North America. 

Howard, particularly, has introduced and acclimatised in America, 
from 1904 onwards, all the endophagous insects, from Europe and elsewhere, 
belonging to the above species. The result, doubtless an appreciable 
will be to reduce the damages caused by this species in the same proportion 
as has been accomplished in Europe, where the two moths, especially 
the former, put in appearances which, though serious in extent and duration, 
only occur over fairly long intervals of years. Undoubtedly, without the 
intervention of all these enemy organisms, which act as a brake on the two 
species, their presence in America would have been insupportable owing to 
the destruction of numerous species of shrubs and other plants which they 
attack. On the other hand there is no ground for hope that, even in America, 
the two species may be rendered definitely harmless through the agency of 
their insect enemies. 

In addition to large Coleoptera, such as Calosoma sycophanta from 
Europe, now well acclimatised in America at the expense of the above 
mentioned Bombycidae and especially of L. dispar, numerous other entomp- 
phagous insects have been imported on various occasions and acclimatised^ 
for the same purpose. The results obtained have been given, in various 
United States publications. Numerous Tachinidae from different parts 
of the globe have given useful results ; Blepharoripa seutellata and othcis, 
a species of Crossocosmia , etc. 

Chalcidids parasitic on the eggs of L. dispar have been imported 
from Japan, Schedius kuwanae How, Anastantus bifascialus Fonsi\, etc. 
Along with these, however, has been introduced Tyndarichus name , which 
is a hyperparasite of Schedius and possibly also of the other species. 

Predators and endophagi from various parts of the world have been cal¬ 
led in to combat other injurious species of Eepidoptera in the United States, 
Apanteles lacieicolor, Meteoms versicolor and Calosoma sycophanta , as early 
as 1905, in Maine against various Lepidoptera and, later, a Tachinid and 
the two oophagous Chalcidids already mentioned. 

Braconidae and Tachinidae were introduced into British Columbia in 
1914 at the expense of Heliophila unipuncta and of Plmia californica , 
Calosoma sycophanta was introduced into Sumatra in 19x3, against Phygan - 
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India californica and Heliothis obsoleta. The Director of the Deli Proef- 
station vSpeaks highly of the effects of this importation. 

Similarly in 1909-19x0, a Chalcidid, Trichogramma ( Pentarthron) carpo- 
capsae Ashm. was introduced into Turkestan against the Carpocapsa of the 
apple but with poor effect, the extent of parasitisation not exceeding 
2 per cent. 

Many species of entomophagous insects have also been tried against 
the moths which damage the cotton plant in America, but with compara¬ 
tively unsatisfactory results, etc. etc. 

Nor have attempts been lacking to introduce into various regions endo- 
phagous insects to combat injurious species belonging to other orders, in 
the hope of obtaining useful results. 

Among those which seem to have been most successful in this direction, 
a Tachinid (Ceromasia sphenophcri ) merits attention. This is an endophag- 
ous parasite of the weevil attacking the sugarcane (. Metamasius hemipterus); 
it was introduced into Honolulu and (according to Swkrey) gave excellent 
results, as many as 87 per cent of the injurious insects being destroyed. 

American naturalists speak very highly of the parasites, some of which 
have been imported, of Anthonomus grandis, which is considered as one of 
the chief insect pests of the cotton plant, but the nature of its effect has 
not yet been definitely fixed. 

Prof. Sii/VESTRi has also been introducing for several years past, at 
the expense of our terrible Dacus oleae, several species of Hymenopteran 
parasites collected in Australia. South Africa, North Africa and more re¬ 
cently in Eritrea. The first batches were without effect; the effect of 
the more recent introductions is still being awaited and a certain amount 
of hope is entertained, although, in my opinion, the olive fly belongs to the 
group of insects which, in nature, has its increase limited by factors quite 
other than endophagous insects. 

In conclusion, it is unreasonable to hope that an endophagous insect 
imported into a new locality can succeed 4 n neutralising the effects of an 
injurious species indigenous to that locality, unless there is reason for cred¬ 
iting the existence in the world of a region where the said species, though 
harmful elsewhere, is agriculturally harmless. If so, it is in this region 
that the fundamental cause of this desirable state of affairs should be 
sought. It is quite possible that this cause may prove to be an entomo¬ 
phagous insect. 

The importation of enemy forms of an injurious insect is, however, 
not always without danger. The fact must not be lost sight of that in these 
entomophagous insects one may often be dealing with double-edged 
weapons. 

It has been said that the factors adverse to organisms are generally 
very varied in nature, and harmful species of insects are not exempt from 
this rule. It may thus happen that the importation of a species, even an 
entomophagous one, disturbs a certain state of equilibrium, by means of 
which the injurious form leaves room for a truce, precisely on account of 
Other natural checks. 
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In this latter category, therefore, occur a large number of entomoplmg- 
ous species of no practical value — at least not to the point of saving a crop 
from destruction. It i.s among this great army of species, only relatively or 
superficially useful, that tlie entomologist, aided by the light of science and 
sound logic, must pick his way, not allowing himself to be led astray by false 
hopes. Generally speaking, it may be said that the study of the victimised 
species, or of its allied or closely related species, immediately provides useful 
data, which latter enable a conclusion to be drawn by means of reasonably 
likely arguments as to whether it is possible to admit the existence of 
enemy organisms capable of diminishing its numbers. In other words, 
if it is worth while to have recourse to natural methods. 

It is evident that, it many cases, natural control can never be of prac¬ 
tical value. In such cases it is better to avoid waste of time by employing 
artificial methods. 

According to premises based on present knowledge which, however, 
experience might well show to be false, it seems that certain endopb$|gqus 
insects, which attack some very injurious species with considerable 
cal success, might be introduced into our own country in order to endeavour 
to control the same or allied species which cause similar damage in Italy. 

For example, certain species of Diptera ( Sarcophaga cimbicis, Towns ; 
S, hunteri, Hough, and others), which are said to be very efficaciovLS in the 
United States against Acridiidae (Melanopits) , should have similar effects 
against the locusts in our own country. 

A Chalcidid (Telenomus ashmeadi) destroys, in America, large numbers 
of the eggs of an injurious bug, Pentatoma ligda, and neighbouring species, 
and a Tachinid also attacks the adults. It is therefore feasible that the 
Hvmenopter should at least display a certain activity against our native 
Pentatomidae which are so difficult to control by artificial means and so 
little combated by other predatory or parasitic insects. 

Lepidosaphes bekii , the purple scale of the citrus, has no effective 
parasite in our country. Recently, Porter has stated that in Chili there 
occur a Coleopter and Hymenopter which are strongly hostile to this 
species. 

Similarly, certain Tachinidae belonging to the genus Admontia are, in 
America, efficacious parasites of Tipulidae ; one has only to think of the 
damage certain species of Tipulidae cause in our rice fields. 

The midges of wheat (Cecidomyiidae) and of other plants have, in Ame¬ 
rica, many species of Hymenoptera as their enemies, c. g. a Polygnobus, 
which appears to be very useful against Mayetiola destructor. I consider 
that several species of these endophagous insects might succeed in Italy at 
the expense of indigenous midges. 

The field is a vast one; and, so far, practically unexplored. The 
agricultural entomologist will render efficient service if, rather than proceed 
at haphazard, he brings his reason and the necessary biological knowledge 
to bear, especially with regard to those species which he wishes to combat 
with the help of auxiliary insects 
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266 - The Field and Forest Resources of British Guiana.— hakmsonj.b. and ban- 
croft, C. K. (Department of Science and Agiiculture, British Guiana) in The Journal of 
the Boatd of Agncultwc oj British Guiana, Yol. VIII, No pp 108-134, Demcrara, Sep¬ 
tember, 1915. 

Area and Population. — British Guiana covers an area of 57,700,000 
^cres, of which only about 2,000,000 acres are alienated from the Crown. 
Of the remainder, 9,000,000 acres are easily accessible for cultivation. The 
population is at present estimated at 304,149 of which 14,000 are European 
(including 10,000 Portuguese) and the rest East Indian, Chinese, Aboriginals 
and Blacks, 

Most of the East Indians are associated with the sugar estates and rice 
cultivation on the coastal lands while the forest industries and gold and 
diamond mining are to a large extent carried on by persons of the African 
race, 

Cgimate. — The mean annual rainfall near the coast is about 94 
inches and further inland about 105 inches. The distribution is fairly even, 
especially in the inland districts. 

The average me*an shade temperature near the coast is 8o° E. and the 
greatest annual range is about 19° F. 

Soin< — The soil characteristics of the three great belts of the 
colony are as follows: 

| 1. The alluvial coast belt is of exceptional fertility and its soils are 

gpnong the richest and most fertile in the tropics. 

2. The belt of the lower hills and plains covered with inexhaustible 
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forest lands is of less agricultural value, the soils being mainly sedentary. 
The regularity of the rainfall, however, enables arboricultural crops such 
as limes and Para rubber to be grown successfully. 

3. The savannah belt is as yet undeveloped and contains belts of 
alluvial and fluviatile soils of considerable fertility. 

IyAND Tenure, a) For the cultivation of permanent crops such as 
rubber citrus, coconuts, etc: 

No rent is payable during the first five years of the lease; from 
the 6th to the 10th year inclusive the annual rent is 25 cents per acre; 
for the remainder of the lease the rent is 80 cents per annum. 

Each year for a period of seven years not less than ifes** 1 part 
shall be planted and the cultivation shall be kept in good order to the 
satisfaction of the Governor-in-Council. 


b) For the cultivation of other crops: 

Crown land is granted under special circumstances for periods o f 
99 years or more at the following rates: ' ^ 

1) any area up to 5 acres, $ 1 per annum; 

2) areas from 5 to 100 acres at 20 cents per acre per annum; 

3) areas from 100 to 500 acres at 15 cents per acre per annum; 

4) areas above 500 acres at 10 cents per acre per annum. 

I/Abour. — The demand for labour in the sugar industry has made 

immigration from India a necessity. From 1901 to 1911 the average 
annual immigration of East Indians was 2435. The wages for field 
operations vary from 1/-to 2/-a day, cane cutters receiving from 1/6 
to 3/6. Women earn from 10 d. to 1 /- and children 6 d. to 8 d. 

Crops. — Coconuts , sugar and rice are grown in the coastal region 
whilst cacao, coffee and rubber are grown on the river lands. 

Sugar cane. — This is the most important of the agricultural re¬ 
sources of the colony. The area of land, 72 000 acres, under this crop |s 
practically the same as it was 18 years ago, though the average yield is 
somewhat higher. Scarcity of labour is the chief factor limiting the 
expansion of the industry. The export in normal years averages 
no 000 tons of sugar valued at £1,179,218 though it is estimated that 
the total available land suitable for sugar cultivation is capable of yielding 
2 y 2 million tons annually. The “ Bourbon ” variety famous as a 
source of “ Demerara ” crystals has suffered considerably of recent years 
from fungoid diseases and 4/5^ of the area are now planted with other 
varieties capable of higher yields but giving inferior crystals. 

Rum. — British Guiana rum is produced by a rapid fermentation, 
extending from 36 to 48 hours, of molasses diluted with water. Investigation 
on scientific lines has brought the process almost to perfection. Owing to 


the rapidity of the yeast fermentation other organisms are excluded so thatg 
a less flavoured product is obtained. 3 

Molascuit , — This consists of a mixture of the finer particles of the| 
interior spongy tissues of the sugar cane, separated from the tnegassj 
produced during the grinding of the cane. It is a dry, brown coloured^ 
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coarse powder with a fragrant odour, containing 72 per cent of readily 
digestible constituents. 

Rice. — The development of this cultivation is due to the East Indian 
settlers. The rice generally grown is a long-grained variety known as 
Creole rice and has apparently originated by unconscious selection. The 
choicest strain is known as the " Berbice ”. The primitive Eastern me¬ 
thods are generally practised, but modern appliances have recently been 
tried with promising results. Two kinds of rice are made, a brown steamed 
rice and a white rice. No rice polishing is carried out but rice-meal is 
produced as a bye product and exported. The average yield per acre for 
the colony is 22.2 cwts. 

Coconuts. —The coconuts palms growing in the colony are scattered, 
but extension of the cultivation over large areas is steadily taking place. 
The palms flourish in the light sandy loams of the coastal regions but they 
are not successful on the pegassy-clay lands and on river lands aw r ayfrom 
the coastal region. The area under coconuts in 1915 was 15,260 acres, 
most of which has not yet come into bearing. The exports during 
1912-14 averaged 1 427644 nuts mostly exported to the United States. 
Chrly small quantities of copra are made in the colony. 

Coffee. — Both Arabian and Siberian coflee grow with exceptional 
vigour and the former is singularly free from disease. 

The scarcity of labour tends to restrict the extension of the area under 
cultivation, which now reaches 3800 acres. The Liberian variety is very 
prolific and often requires checking to prevent it from exhaustion. A large 
proportion of the coflee is consumed locally. The exports in 1914 reached 
2132 cwts. 

Cacao. — The Forastero is the chief variety grown. Most of the crop 
is consumed locally so that the export is small. About 2000 acres are under 
this crop and owing to lack of capital with the small farmers this promising 
cultivation does not extend. 

Rubber . — There are 5 species of Sapium indigenous to the colony, 
two of which yield rubber of marketable quality. 

Sapium rubber from the wild forest trees was formerly exported as 
" Orinoco Scrap Since 1907, Para rubber has been planted, and there 
are now about 450 acres under this cultivation. Tapping operations on 
a more extensive scale are anticipated during the next year. It is esti¬ 
mated that a reasonable profit can be expected with rubber selling at 2/- per 
lb. The low cost of supervision of the estates and the proximity of the 
colony to the United States are factors which should encourage the exten¬ 
sion of this industry. 

Limes. — They grow well on the lighter soils if protected from the 
full force of the wind. There are about 1000 acres under this crop and 
there are large areas of loose friable land and ferruginous laterite soils 
very suitable its cultivation. Selection experiments are being carried 
out to improve the yield of acid. 

Cotton and other fibres. — Only the indigenous tree cottons are grown 
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with success. The lint is short-stapled and of similar quality to rough 
Peruvian worth 6 d. to 9 d. per lb. 

Hybridisation experiments have been carried out with the object of 
producing a heavy bearing perennial variety with lint of the Sea Island 
type, 

Hedychium coronarium , the Ginger Lily, is a promising fibre crop. 
In an experimental plot a first crop of 22 tons per acre was obtained six 
months after planting and a ratoon crop of 27 tons was obtained six months 
after. 

Cattee Raising. — Large areas of the coast land are suitable for 
cattle raising and there are about 90,000 head of cattle in the colony. 
The savannahs are scattered areas of well watered fertile land and are 
considered as specially well adapted to cattle raising. 

Forest Resources. — The forests cover some 78,000 square miles 
the workable area of which is confined at present to 11 000 square miles. 
Tfie more important* commercial timbers are given below: 

1. Greenhart is the best known of the timbers and is used'for §|br 
merged works, such a wharves, piles, dock and lock gates. Logs may or 
obtained from 10 to 25 inches square and 65 feet long. 

2. Crabwoodor West Indian Mahogany ( Carapa guianensis). The 
red variety is used for building purposes and furniture. 

3. Wallaba: f< Soft Wallaba ” (Eperna falcata) and “ Huri Wallaba ” 
(Eperna Jennimi). A heavy resinous wood with unpleasant smell used for 
posts, shingles, palings and vats. 

4. Hard Woods: “ Mora " (Dimorphandra Mora) for railway sleep¬ 
ers; “ Bullet tree ” (Mimusops globosa ); Surandanni ( Hieronima alchor - 
neoides)] “ Purple Heart ” ( Copaifera publiflora) ; Locust or Simiri 
(Hymenoea Courbaril) ; “ Hackia ” (Siderodendron triflormi ); Towaronero 
(Humiria balsamifera ); Kakaralli ( Lecythis cormgata ); Tonkin bean or Ku- 
mara (Dipferyx odorata); Hiawaballi {Omphalobium LambertU)] Kabukalli 
(Goupia glabra)', and Phokadie (not identified). 

5. Soft Woods: Silver ball ( Nedandra spp.); Hoobooballi (Mimosa 
guianensis ); Arrisouroo (Pterocarpus guianensis ); White Cedar (Tabebuia 
longipes) and Red Cedar (Protium aUissimum)', Simarupa officinalis] Dalli 
(Myrisiica surinamensis) and Photee (Jacaranda Copaia). Firewood is 
obtained from Avicennia nitida. 

Charcoal is also made for export to the West Indian IslandvS. 

Forests products are: Gum Animi ( Hymenoea Courbaril ); Hiawa gum 
(Protium heptaphyllum)] Souari or Butter nuts (Caryocar tomentosum)] 
(t Crab oil ” from seeds of Carapa. 

267 - The Healthiness of Rice Fields in Italy. — bordiga, Oreste in 11 GiomaU M Ri » 

stailtura, Year VI, N° 1. pp. 3-11. Vercelli, January 15,1915. 

The writer shows that the cultivation of rice has no injurious influence 
on health nor on the vigour of the race, whilst it yields a much greater in¬ 
come per unit area than that of other more important and more widely 
cultivated crops. Making use of recent sources of information he shows 
the progress and well-being from an economic, social and hygienic point of 
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view that Italy has derived from this cultivation and shows how devoid 
of serious foundation are the accusations against its unhealthiness. 

The exportation of rice has been a source of continually increasing 
profit until the present crisis, as shown by the following figures: 

Mean annual export in thousands of cwts. 

1891-1896 1908-1910 1911-1912 aq*3 


Paddy. 65 266 484 427 

Cleaned rice. 663 728 1128 880 


This corresponds to a value of about one million sterling, in addition 
to the value corresponding to the home consumption, obtained from a 
crop occupying scarcely 361 000 acres. 

The area under rice, however, has diminished during the last 20 years. 
In 1875 it was more than 494,000 acres, in 1894 it was 408,000 acres and at 
the present time it reaches only 361 000 acres. The yield, on the contrary, 
-has increased from 15 779 541 bushels = 6 211000 cwts in 1894 to 9 578 000 
cwts at the present day. The total yield has therefore increased by about 
54 per cent and the yield per acre has increased still more, the actual 
figures being 15.22 cwts per acre in 1894 and 26.53 cwts per acre at the 
present time or an increase of 74 per cent. No other Italian crop can even 
approach these figures, as shown by the following table: 

Comparative yields of cereals in Italy in 1880-1884 and in 1909-1914. 

Yield in cwts 
per acre 

—-v Percentage 
1880-84 1909-14 increase 


Wheat. 6.60 82.3 24.7 

Maize .. 10.75 13.22 23.3 

Oats .. 6.37 8.30 30.1 

Rye. 6.55 7.22 10.3 

Barley. . .. 6.13 6.72 9.6 

Pice. 14,50 26.69 84.x 


Whilst the other cereals require 20.25 per cent of the value of the crop 
in labour, rice cultivation demands from 23 to 35 per cent. 

Valuing wheat at just over 12 s. per cwt and paddy at 8 s. 10 % d. 
per cwt. the value of the crops per acre excluding the milling is as follows: 


Value of yield 
£ s d 

Wheat 8.23 cwt. per acre 4 19 5 

Rice 26,69 » » 11 16 7 

These figures give some idea of the benefit 
cultivation. 


Cost of rabor 
£ s d 

(V*> 1 4 10 
(Vs) 3 14 2 

to the cultivator from rice 
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The effect of rice cultivation on the health of the inhabitants is shown 
by the greater diminution in the death rate from malaria in the districts 
between the Po and the Ticino in proportion to the increase in this culti¬ 
vation. The dimin ution in the death rate per thousand from the period 
1875-1888 to 1902-1912 is shown by the following figures : 


Districts 1875-1888 1902-1912 

Novara. 28.68 18.6 

Vercelli. 29.11 16.5 

Pavia. 24.09 19.6 

Mortara. 2^.75 15.2 


The writer compares these figures with those relating to the districts 
of the same region where rice is not cultivated and shows that the diminu¬ 
tion in the mortality during the same period is about the same as in the rice 
districts, though the former districts (e. g. the mountains of Sondrio) are 
considered to be very healthy. 

Although rice cultivation is said to favour malaria and occasionally 
fatal cases have been recorded, the disease is much less serious and less pre¬ 
valent in rice-growing districts than in other districts. 

This is shown by the figures in the table below which compares the 
number of deaths caused by malaria in Italy during the period 1896-1898, 
when the method of prevention of the disease was unknown, with the 
death rate in the period 1910-1912 when preventive measures were 
adopted everywhere. 

Thus, of the total deaths caused by malaria during the triennial period 
1910-1912, 5.5 per cent were in northern Italy and the remaining 94.5 per 
cent were in the rest of the country. 

Comparison of the numbers of deaths due to Malaria in Italy 


in 1896-1898 and 1910-1912. 

Triennal period 

Percentage 

Northern Italy : 

1896-1898 

I9IO-I912 

diminution 

Piedmont. 

... 581 

38 

6.5 

I/iguria. 

65 

12 

9.6 

I/Ombardy, . . . . . 

. . . 822 

96 

11.6 

Venetia. 

. . . 1099 

366 

33.2 

Emilia. 

• . . 607 

101 

16.6 

Rest of Italy. 

... £2 60I 

10 595 

24.8 

Entire country 

• • • 45775 

II 208 

24,6 


Further, the decrease was greatest in Piedmont, the greatest rice 
growing district. There is therefore no truth in the statement that rice 
fields and malaria are inseparable. 

The question of the effect of rice fields on the physique of the inhabit¬ 
ants is shown by the proportion of discharges from the army. During the 
quinquennial period 1886-1890 the percentage of discharged soldiers in the 
rice growing districts was equal to or a little less than those of the neigh¬ 
bouring provinces, whilst the percentages in the regions of southern Italy, 
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where rice fields are almost unknown and where the malaria is of a much 
more serions type, were much higher, almost double and even more in 
some cases. 


CROPS AND CULTIVATION. 


268 - Soil Gases. — Leather, I. W. (Imperial Agricultural Chemist), in Memoirs of the De- soil physics, 
partment of Agriculture in India , Chemical Series, Vol. Ill, No 3, pp. 85-132. Fig, 1-2. Cal- chemistry 
cutta, October 1915. and 

In the determination of the composition of the soil'gases, the amount microbiology 
of argon was included as a means of indicating the source of the oxygen and 
nitrogen present, whether the latter had been merely liberated, or the for¬ 
mer assimilated. The volume of gases in the soil was determined directly 
by means of a modification of the writer’s soil sampling apparatus, whereby 
the gases were extracted under reduced pressure from a given volume of 
the soil. A special apparatus was devised for the determination of small 
quantities of argon and the ratios of oxygen to argon and nitrogen to argon 
were accurate to within 10 per cent. 

The results of these investigations on Pusa soil and of the gases from 
irrigated rice fields areas follows. The volume of gas in the soil as found by 
direct determination is approximately equal to that obtained by calculation 
from the volume of the soil particles and water present. The sum of the 
volumes of the various constituents determined separately is usually some¬ 
what greater than the volume of the fresh soil, indicating a small conden¬ 
sation of gas on the soil particles, the volume of such condensed in the Pusa 
soil is certainly less than 4 per cent of the total gas present. The volume of 
gas displaced from soil by water is never exactly equal to the volume of wa¬ 
ter added, and during the wettest weather the volume of gas only falls to 
about 20 to 50 per cent of the volume present during long periods of hot dry 
weather. The gas from soil which has been freshly treated with farm ma¬ 
nure or green manure naturally contains a high proportion of carbon dioxide 
and a low proportion of oxygen but these proportions are somewhat modified 
by diffusion. 

Analysis of the gases in the neighbourhood of the roots of Crotalaria 
jnncea , Indigofera arrecta and maize showed very high percentage of carbon 
dioxide (8 to 16.9) and low percentage of oxygen (2.3 to 13) and small quan¬ 
tities of hydrogen (0.5 to 1.4 per cent). Although carbon dioxide is consi¬ 
dered to be excreted by the roots of higher plants there is no evidence to 
show that it is not actually produced by lower organisms. The liberation 
of hydrogen must be due to the agency of an entirely different class of bio¬ 
chemical change from that concerned with the assimilation of oxygen or 
the production of carbon dioxide. Although the percentage of carbon di¬ 
oxide is frequently high, most of it is present in the dissolved state in the 
soil solution. 


(Ed,). 


(1) Sec also B . June 1915, No 571. 
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The determinations of the ratios of oxygen and nitrogen to argon in¬ 
dicate that the chief changes in the soil are concerned with the oxygen, 
whilst nitrogen-assimilation or nitrogen-evolution in dry land is at least so 
limited that it is usually difficult to detect. On the other hand, in cases 
like the gas from rice land, the argon determination demonstrates with cer¬ 
tainty that most of the nitrogen is derived from the soil and manure. 

The amounts of the gases diffusing into or out of the soil have been cal¬ 
culated on Buckingham's assumption that the quantity of gas diffusing 
depends upon the “ porosity” or interspace occuped by the gas. The results 
showthat the diffusion of the carbon dioxide is according to expectation but 
that the amounts of oxygen entering the soil are much greater than might 
be expected from the amounts of carbon dioxide or nitrate which may be 
found concurrently. It is concluded that the diffusion of gases at a depth 
of 12-15 inches is .so efficient that soil cultivation for the purposes of aeration 
is apparently unnecessary The well established value of good cultivation 
must therefore be referred to other causes. 

269 - The Activity of Soil Protozoa, — Koch, G. P. (Researoh Fellow, New Jersey State 

College), in Journal of Agricultural Research , Vol. V, No. 11, pp. 477-488. Washington, 

D, C., December, 1915. 

These experiments were carried out to determine the condition of the 
protozoa in the soil and the conditions determining their excystation. The 
direct method of examining the soil microscopically was found most satis¬ 
factory. In each case a small portion of the soil sample was placed on a 
glass slide and stirred with a few drops of tap water. The time at which the 
water and soil were mixed was noted and the examination completed within 
two minutes. 

Twenty greenhouse soils were examined in this way and in six 
cases active protozoa were found. In all these cases the soils were of open 
structure and their moisture content was much above their optimum. 

- ; Fourteen field soils were examined similarly and in no case were any 
motile protozoa observed. Samples of standing rain water and water¬ 
logged soil alwrays showed the presence of motile protozoa. 

Experiments were then made with three soils incubated at various 
temperatures and with different amounts of moisture from air dry to 1 % 
times optimum moisture content. No motile protozoa were found, except 
in one case, that of field soil containing 1 % times optimum moisture and 
in this case the soil showed a small depression in which a little free water 
had accumulated; increasing the water to 2 and 2 % times optimum 
resulted in the appearance of motile organisms at all temperatures (5 0 to 
33 0 0 .) in each soil. It is therefore concluded that moisture is the most 
important factor determining the excystation of the protozoa. 

Attempts were then made to determine the length of time required for 
excystation of the organisms. The shortest period of incubation was be¬ 
tween % and 3 hours at a temperature of 22 0 to 24°C. for the smaller ciliates, 
whilst flagellates require from 6 to 8 hours and large ciliates 40 hours. 
Thus the microscopic examination of the soil under water for a period of 
vt wo minutes "will show only the presence of the active protozoa in the sample. 
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270 - Experiments in Disinfecting Marshland in 'Germany,— nostitz a., in Landwirts- 
chafthche Jahrbucher, Vol. 48, N° 4, pp. 587-606. Berlin, October 26, 1915. 

By treating marshy soil with disinfectants (carbolineum etc.) the wri¬ 
ter obtained a great increase in the yield. This increase was more marked 
when the disinfectant had been applied some time before sowing than when 
it was used later. The best return was obtained by the use of from 50 to 
60 gms. of carbolineum per cubic metre. A carbolineum rich in volatile sub¬ 
stances increased the yield more than one containing less. Its action is 
chiefly upon the number of bacteria and Nematodes in the soil. 

271 - Blueberry Culture as a Means of Utilizing Acid Soils (1). —covilleFrederick 

C. in U. S. Department of Agriculture, Bulletin N° 334,16 pp., XVII plates. Washington, 
December 28, 1915. 

Blueberries, the best of which, for cultivation, is the swamp blueberry 
(Vactinium corymbosum) require : 

1) an acid soil, and they thrive best in that particular type of acid 
soil which consists of a mixture of sand and peat. 

2) good drainage and thorough aeration of the surface soil and 

3) permanent but moderate soil moisture. Under such conditions 
the beneficial root fungus which is believed to be essential to the nutrition 
of the plant develops freely. 

Situations liable to late spring frosts should be avoided, for while the 
blueberry plant itself is seldom injured by freezing, its crop of fruit is often 
destroyed in this way. 

At present the best way of propagating the swamp blueberry is by ’ 
cuttings from the best wild bushes. Grafting and especially budding are 
not suitable for commercial plantations because blueberry bushes are con¬ 
tinually sending up new shoots from the stock. 

A large wild plant can be divided into as many as 30 plants each with 
its own small portion of the root mat, and, by utilizing the various methods 
of propagation (cuttings, rooted shoots, root cuttings etc) as many as 600 
plants have been made from a single very large wild bush. 

Plants from cuttings or rooted shoots are ready for a permanent field 
planting when they are 1 or 2 years old and 6 to 18 inches high. As some 
bushes are almost completely sterile to their own pollen, it is important 
that a plantation should not be made up wholly from cuttings from one 
bush. Two stocks should be used in alternate rows. In the permanent 
field plantation the bushes should be set 8 feet apart each way. The 
ground should be ploughed to a depth of about 8 inches and repeatedly 
harrowed or otherwise tilled during the season preceding the planting, 
in order to keep down all competing vegetation. The tillage of the plan¬ 
tation after the young bushes have been set should be shallow and it is 
best accomplished by a small light spring tooth cultivator with the teeth 
set closer together than usual. 

In case of drought, subirrigation may be used on perfectly level ground, 


(Ed.) 
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(1) See also B. Feb. 1915, N° 191 
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but on uneven areas surface irrigation, if accompanied by good drainage, is 
preferable. 

Fertiliser experiments have shown that lime is positively injurious to 
blueberry plants, and that stable manure, while producing a temporary 
stimulation of vegetative growth is likely to cause serious injury later. 
An acid mixure of the following composition, at the rate of 1000 pounds 
per acre is recommended : 

Pounds 

Add phosphate (high grade, about 16 per cent available 


phosphoric add). 600 

Sulphate of potash {50 per cent potash). 200 

Sulphate of ammonia (20 per cent nitrogen). 200 


This and similar acid mixtures have been used with success on blue¬ 
berry plants in both pot and field experiments. However, as no fertilizer 
is required to make swamp blueberry fruit abundantly and continuously 
in suitable peat and sand soils properly handled, the use of fertilizers in 
commercial plantations is not at present advocated. 

The plants in field plantations come into bearing when 3 to 4 years 
old (in gieenhouses they often ripen a few berries in less than a year). Wild 
bushes of the swamp blueberry often live 50 to 100 years bearing heavily. 

A plantation near Elkhart, Indiana, about 2 % acres in extent gave, 
between 1910 and 1915 when it was 21 to 26 years old, the following yields 
and receipts: 


Average yield per acre. 1 J41 quarts 

» price per quart. I 4/ / 2 ce&ts 

» receipts per acre . $ 243.44 

» profits per acre ........... » 116 

The expenses were: 

Weeding, cultivation and irrigation .... $ 20 per acre 

Cost of picking. » 0.05 per quart 

General cost of maintenance of equipment . » 2.00 per acre 

Interest. » 12.00 » 

Taxes .. » 2.00 » 

Depreciation or sinking fund. » 4,00 » 


This plantation was made by transplanting wild bushes without selec¬ 
tion as to productiveness or size of berries. With selected varieties the 
yield should be greater. 

Conclusion: “ The introduction of the blueberry into agriculture has 
a much more profound significance than the mere addition of one more 
agricultural industry to those already in existence. Blueberries thrive 
best in soils so acid as to be considered worthless for ordinary agricultural 
purposes. Their culture, therefore not only promises to add to the general 
welfare through the utilization of land almost valueless otherwise, but it 
offers a profitable industry to individual landowners in districts in which 
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general agricultural conditions are especially hard and unpromising, and it 
suggests the possibility of the further utilization of such lands by means 
of other crops adapted to acid conditions (i). 

272 - The Absorption of Ammoniacal Gas by Superphosphates and the Use as Ferti¬ 
lisers Of the Phosphates thus obtained. — Gerlach, in Zeitschrift fur mgmandte 
Chemie, Year 29, Vol. 1., pp. 13-14, Leipzig, January 11, 1916. 

Ammoniacal gas on passing over fresh or dried superphosphate is readily 
absorbed by this fertiliser with the production of heat. One molecule 
of monocalcic phosphate absorbs 4 molecules of ammonia gas. Owing 
to the gypsum contained in the superphosphate, other transformations 
take place, of which the final products are insoluble phosphate of lime and 
sulphate of ammonia. The reaction is as follows : 

Ca H 4 (P 0 4 ) 2 + 2 Ca S 0 4 , 2H a 0 + 4NH 3 = 2 (NH 4 ) 2 S 0 4 
+ Ca 3 (P 0 4 ) 2 + 4 Ha 0 

It is probable that double salts are formed as intermediate products 
and that this reaction is only complete in an aqueous medium. Theoret- 
cally, 100 parts of phosphoric acid (P 2 0 5 ) absorb 39.4 parts of ammonia¬ 
cal nitrogen. 

In his experiments, the writer used finely ground fresh superphosphate. 

By passing a current of ammonia gas over this in a revolving drum, 
the greater part of the gas was soon absorbed. This absorption set free 
so much heat that the water in the superphosphate entirely evaporated and 
there only remained in the drum an amorphous dry mass, easily reduced to 
powder. The unabsorbed ammonia gas can be used to repeat the process. 

In order to obtain sufficient of the fertiliser for a manurial experiment, 
the writer repeatedly treated varying quantities of superphosphate 
(25 to 30 kg.) with ammonia gas. It is considered that the process could 
be used industrially. 

The following is the percentage composition obtained by passing 
370 litres of ammonia gas over 3 kg. of superphosphate: 


Water (hygroscopic). 

342 

Total sulphuric add. 

30.92 

Total nitrogen. 

7.15 

Sulphuric acid soluble in water 

24.48 

Total phosphoric add. 

16.73 

Oxide of iron and alumina . . 

1.48 

Phosphoric add soluble in water 

I * I 3 

Substances insoluble in hydro¬ 


Total lime. 

24.78 

chloric add. 

4,26 

I,ime soluble in water. 

3-34 



With the help of these data, the following percentage composition can 


be estimated : 


Hygroscopic water. 3.42 

Sulphate of ammonia.*. 33,71 

Bicalcic phosphate. 2.74 

Tricalcic phosphate. 30-10 

Sulphate of lime. 22.55 

Phosphate of iron and alumina. 2.96 

Insoluble substances (silica etc.). 4*26 
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Total . . . 99.74 

(1) See on this subject: The Agricultural Utilization of Add Lands by Means of Add• 
Tolerant Crops ». United States Department of Agriculture , Bulletin , N° 6,1913. 

(Author’s note). 
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The phosphoric acid of superphosphate treated with ammonia gas is 
almost always insoluble in water, but is readily soluble in weak solutions 
of citric acid, as the following experiment shows : 

5 gms. of analysed fertiliser containing 16.73 % of total phosphoric 
acid were shaken up with 500 cc. of 1 % and 2 % citric acid solution re¬ 
spectively. The amount of phosphoric acid dissolved was as follows : 

1) In the 1 % solution of citric acid : 14.63 % of P 2 C) 5 . 

2) In the 2 % » » 16.27 % » » 

The phosphoric acid from superphosphate acted upon by ammonia 
gas is easily dissolved by water containing carbonic acid. 

The ammonia gas absorbed is not liberated from the superphosphate 
when this is kept, even for several months, as is shown by the following 
figures ; 




Nitrogen soluble 

Date of analysis 

Total nitrogen 

in water 

March 18. 

6.6l % 

6.47 % 

May 29. 

6.54 % 

6.34 % 


In order to determine wheter the fertiliser thus obtained was suit¬ 
able for manuring crops, and could replace ordinary Ammoniak super- 
phosphat” (a mixture of superphosphate and sulphate of ammonia) the 
writer made, from 1913 to 1915, numerous comparative manorial experi¬ 
ments with oats and white mustard grown in pots and on plots of 1 sq. 
metre. He obtained, on an average, with ordinary “ Ammoniak snperpho- 
sphat, ” 100 units of return, and with the new fertiliser 101; this proves 
that the latter fertiliser is no wise inferior to the former. 

273 - Mammal Experiments in Germany with New Forms of Nitrogenous Fertilisers. 

— Schneiderwin n, in Deutsche Landwirtschujtlichc P reuse, Year 43, N° 7. p, .jS. Berlin, 

January 22, 19x6. 

During the last few years a large number of new forms of nitrogenous 
fertilisers have been recommended in Germany. The following are the 
principal: 

“Stickstoffskalk” (1); nitrate of lime (under the names of Norwegian 
saltpetre and Schloesing saltpetre); urea; nitrate of urea; ammonium 
nitrate; ammonium chloride; double sulphate of ammonia and soda; 
ammonium carbonate. 

The writer has tried these fertilisers on different crops (potatoes, su¬ 
gar beets, mangolds, oats, rye and wheat) in the field, in order to determine 
their productive value in comparison with that of nitrate of soda and of 
sulphate of ammonia. The following table gives the nitrogen percentages 
of these fertilisers. 


{1) The German « StickstofTskalk» is much the same as Nitrolim or CaCN 2 , there being 
merely a slight variation in the process of manufacture. (Ed t ). 
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Nitrate of soda. 15.6 

Nitrate of lime i . I2 ' 6 

I Schloesing saltpetre. 13.8 

Ammonium nitrate.. 34.5 

Ammonium sulphate. 20.8 

Ammonium chloride. 25 3 

TJrea... 46.4 

Nitrate of urea. 34.0 

Nitrolim. 117. 


So far, with the double sulphate of ammonia and soda and ammonium 
carbonate, only pot experiments have been made. From the results of 
these experiments, the writer draws the following conclusions : 

1) Ammonium chloride has the same productive value as ammo¬ 
nium sulphate. The double sulphate of ammonia and soda, has, according 
to the pot experiments, the same effect. Both these fertilisers can thus 
replace ammonium sulphate. 

2) Ammonium nitrate, urea and nitrate of urea generally give the 
same result as sulphate of ammonia; in some cases, they are even equal to 
nitrate of soda. Urea, and perhaps nitrate of urea, alone have any practical 
value, for ammonium nitrate is hygroscopic and readily explodes. 

3) Nitrolim may give the same results as the preceding, but it is only 
effective if the weather is very dry during the chief growing period. In 
general, it must be admitted that its productive value is a little lower than 
that of the above fertilisers. 

4) Nitrate of lime has the same productive value as nitrate of soda 
but it is more hygroscopic, which decreases its usefulness. Potassium 
nitrate has less productive value than sodium nitrate. 

274 - Recent Investigations of the Action of Manganese on Plant Growth (i).-Ma- 

SONi Giulio in Le Stazioni sperimentali agrarie italiane , Vol. XI/VIII, Part. 10-11, 
pp. 822-838. Modena, 1915. 

Pugliese (On the Biochemistry of Manganese: the ratio of Manganese to 
Iron in Vegetation - Reale Istituto d f incot aggiamento di Napoli , 1915) has 
shown that there is a definite optimum ratio between iron and manganese 
the soil and that the failure to recognise this fact probably accounts for 
; the uncertainty of the results obtained with manganese as a manure. 

' Taking into account the facts observed by Mungzzi concerning the 
| probable chemical reation of the manganese salts with other compounds 
| of the soil, and also the effect of the added acid radicle, especially the sul- 
| phate, the writer carried out experiments with sodium sulphate in addition 
| to the sulphate of iron and manganese in quantities containing equivalent 
I ^amounts of sulphate. 

1 L The conclusions of these experiments are as follows : 

|||: 1) The addition of sulphate of soda or of sulphate of manganese alone 

Have equally advantageous results* 


(1) See June 1911, N° 1701; also B . 1913 N° 77 9> B . 1914 N° 613,717, 984, B . 1915, 
171 and 1273* (£<*)• 
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2) Sulphate of manganese (apart from its specific toxic action in large 
quantities) had rather an injurious than a favourable action, whilst the cor¬ 
responding beneficial effect was due to the S0 4 radical and the action of the 
soluble salt. 

3) The results obtained suggest that the varying effects of sulphate of 
manganese may be attributed more to its action as a soluble stilt and more 
particularly to the acid radicle than to the specific action of the manganese. 

Another series of experiments was then carried out to compare the 
action of compounds of manganese with similar compounds of other bases 
(preferably sodium since its effect on vegetation is very slight). 

The chemical equivalence of the anions was taken into account and cor¬ 
responding weights of the same acid radicle were used in each case, so as to 
be able to compare the action of the various acid radicles. 

The experiments were made in 1912 with maize followed by buckwheat 
in 1913 and in 1915 with maize in earthenware pots. The quantities used 
per kilo of soil were: manganese 5 to 50 mg.; iron 10 mg.; sodium 4.16 
to 49.95 mg.; sulphate radicle 8.72 to 104.39 mg.; chlorine 
64.85 mg.; carbonate radicle 27.45 to 137.25 mg. 

The quantities of manganese calculated per acre are relatively high. 
The limits of toxicity, however, were never reached, since in almost every 
case the yield was higher than that of the control without salts. 

The conclusion to be drawn from these results is that though com¬ 
pounds of manganese in small or large doses have a favourable influence, it 
cannot be regarded as a specific action of the manganese since it was not 
greater than when the corresponding sodium or calcium compounds were 
used. In some cases the sodium compounds have even shown a greater 
effect than the corresponding manganese salts. 

The results confirm, therefore, the theory that the varying effect of 
manganese salts can sometimes be attributed to their action as salts (espe¬ 
cially if they are readily soluble) and to the acid radicle rather that! tq^the 
particular action of the manganese. 

375 - New Observations on the Concretions in the Pulp of Pears. — Rivrta Gustave 

and Bailhache Gabriel, in Journal de la Societi Natumale d'Horticulture de France.) 

Series 4, Vol. XVI, pp. 188-189. Paris, December 1915. 

From research made chiefly on the Passe-Crassane variety of pear, 
the writers conclude that the much thickened cells occurring in the pulp 
of all pears, even the softest, are not stony concretions (Grew), nor ate they 
the result of a disease of the utricular tissues (Meyer). It is a question of 
cells which have become lignified instead of their walls remaining thin and 
soft. The chemical analysis of these agglomerations of so called sclerotic 
cells confirms the microscopic examination. In actuality these solid granu¬ 
lar bodies are much poorer in ash than the thin-walled cells composing the 
greater part of the pulp. These sclerotic cells have, further, the power* 
of becoming saccheriferous under the influence of dilute hydrochloric add. 

The writers tfiink that they present a certain analogy with the horny 
albumen of the kernel of Phyteleftkus macrocarfa , which is known in coin* 
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merce under the name of “ corozo ”, or vegetable ivory. This question is 
being made the subject of further research. 

276 - Ash Composition of Upland Rice at Various Stages of Growth. — gile, p. l. 

and Ca.rrero, J. O. (Porto Rico Agricultural Experiment Station), in Journal of 
Agricultural Research, Vol. V, N° 9, pp. 367-364. Washington, D. C. November 29, 1915. 

In the course of work on the effect of the lime-induced chlorosis on the 
ash composition of the plant it was necessary to know how the iron content 
of the plant varied with its age. 

The plants examined were grown in Porto Rican red-clay soil well sup¬ 
plied with sulphate of ammonia, acid phosphate and muriate of potash. 
The conclusions from these results are : 

1. The percentage of potash, phosphoric acid, and sulphur in the ash 
of the whole plant above ground decreased with the age of the plant, while 
the silica increased and the nitrogen in the dry matter decreased with age. 

2. The aerial portion of the mature plant at 123 days with ripe grain 
compared with that of a plant 103 days old with the panicles just out, con¬ 
tained an equal amount of lime, magnesia, and phosphoric acid, slightly 
more iron, sulphur, chlorine, nitrogen, and silica, much less soda and consi¬ 
derably more potash. 

3. While the iron content of the ash of the whole plant varied but 
little with the age of the plant, the percentage of iron in the ash of the 
green straw and leaves decreased markedly with its age. The withered 
leaves and straw thus contain a much greater percentage of iron in the ash 
than the active or live parts of the plants, indicating that iron, like silica, 
is not transported or leached out from the dead tissue to the same extent 
as the other mineral elements. 

4. Previous to flowering the percentages of dry matter in the green 
plant and of ash in the dry matter seemed to be influenced by the effect of 
the weather on the growth of the plant. Thus, with dry weather preceding 
the sample, the percentage of dry matter in the green plant was high and the 
percentage of ash low. 

277 - A Method of Prophesying the Life Duration of Seeds.— Crocker, w. and Grovers 
J. F. (Department of Botany, University of Chicago) in Proceedings of the National Aca¬ 
demy of Sciences, Vol. I, No 3, pp. 152-155. Baltimore, March 1915. 

The loss of viability of stored seeds has been attributed to exhaustion 
of reserve food and degeneration of digestive and oxidising enzymes. 
Both food and and enzymes, however, are present in full force for some 
years after viability is lost. The writers suggest that, since the viability 
decreases with rise of temperature and moisture content of the seed, it is due 
to a slow coagulation of the proteins of the plasma of the embryo. 

Chick and Martin have shown that the coagulation temperature of 
proteins is not a fixed point but a function of duration of heating, percent¬ 
age of water present and the reaction of the protein. Buglia established a 
time-temperature formula for the coagulation of protein : T = <z — b log Z, 
in which T — temperature, Z — time in minutes and a and b are constants 
The writers have made germinating tests at different temperatures 


3 
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showing that this formula is applicable as a temperature-life duration for¬ 
mula for seeds. The seeds of Turkish Red wheat were used. 

Several factors limit the application of this formula, viz : 

1) Increase of acidity of the seed hastens coagulation of the cell pro¬ 
teins, as occurs in seeds of Rosace ae . 

2) A redispersal of cell proteins takes place eoincidently with coagul 
ation in active plant cells. At higher temperature coagulation is more 
rapid and redispersal less prominent. Tow water content also diminishes 
redispersal of proteins so that this formula may only apply to seeds of low 
wa/ter content or only under conditions of fairly high temperature. 

This theory shows possibilities of throwing light on the nature of loss 
of viability in seeds and of leading to a quantitative statement of the signi¬ 
ficance of various storage conditions (especially moisture and tempera¬ 
ture) upon the longevity of seeds. 

278 - The Effect of Green Manures on the Germination of Various 

E, B. (Society of American Bacteriologists, V, Industrial Bacteriology). ■— 

N. S., Vol. XLII, No. 1079, p. 318. Lancaster, Pa., 1915. 

When green manures are turned under and the soil planted immediately 
a decrease in germination may result. This problem was considered of 
sufficient importance to warrant a series of field and laboratory experiments 
in an endeavour to find some explanation for this phenomenon. The causes 
that might be offered to account for the harmful influence of green manures 
on seed germination are : 

x) that the green manure not only causes a marked increase in 
number of bacteria but also a change in the flora; 

2) that the great increase in number of bacteria results in a pos¬ 
sible accumulation of some substance or substances, tcxicto gemmation; 

3) that the rapid multiplication of microoiganisms gieatlv increases 
their metabolism. 

In order to gain some idea of the practical impoitanccof this problem, a 
series of field tests was conducted. The results of this work show that when 
green clover or oat tissue is turned under and the land planted immediately, 
there is a distinct decrease in the rate of geiminatjon with cotton, soy bean 
and hemp seed. THe cereals, corn and oats fail to show any injury frtm 
green manures. After twenty-five days the injurious factor seems to hove 
disappeared entirely. Under greenhouse conditions it has been found that 
small amounts = 0.25 per cent, of green manures are injurious to the ger¬ 
mination of cotton seed. Larger amounts are more effective. The addi¬ 
tion of calcium carbonate to the green manure fails to prevent the injurious 
action. The degree of retardation seems to vary somewhat with the soil 
type ; in heavy soils green manures have their most marked effect; further¬ 
more an increase in moisture causes a decrease in rate qf germination. 

When peptone and casein are added in the same nitrogen ratio as the 
green manure, no decrease in germination is noted. Soluble carbohydrates in' 
amounts of 1 to 2 per cent, retarded the rate of germination, but did not 
cause the seed to decay as in the case of green manures. 
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Determinations of carbon dioxide and ammonia in green manure soils 
were made. Periodic analyses failed to show the presence of these in quanti¬ 
ties great enough to account for the injury to seed germination. 

279 - The Exchange of Ions between the Boots of Lupinus albus and Culture Solutions 
containing one Nutrient Salt. — True, R. H. and Bartlett, H. H. (Bureau of Plant 
Industry, Washington, D. C.) in American Journal of Botany, Vol. II., No 6, pp, 256-278. 
Lancaster, Pa, June 1915. 

Previous work on the antagonism, of electrolytes with regard to root 
growth (1) has shown that absorption is greatest in solutions containing 
calcium and magnesium nitrates in eqtumolecular proportions, but that root 
growth was found to be equally good in any solution which did not contain 
less than one molecule of the calcium salt to nine of magnesium. In more 
dilute solution an even lower ratio of calcium, to magnesium i. e. 1: 99, w-as 
found to completely overcome the deleterious effect exerted by magnesium 
alone. In other words, absorption and growth appear to be more cr less inde¬ 
pendent phenomena. These investigations have been continued with other 
salts Ca(TS 0 3 ) 2 , CaS 0 4 , Mg^ 0 3 ) 2 , MgS 0 4 , KN0 3 , K 2 S0 4 , KH 2 P 0 4 , KC 1 
and ?\aCl and their effect on root growth in Lupinus albus L. 

The range of concentrations used was comparable to the range from 
distilled w-ater to the less concentrated soil solutions. In the case of single 
salts however, the range of concentration in the culture solution was greater 
than the range of the same single constituent among average soil solutions. 
I11 this way the reaction of the plant toward electrolytes was studied at sim¬ 
ilar concentrations to those occurring under natural conditions. 

It Tvas found that the roots of Lupinus albus grown in darkness in dis¬ 
tilled water give up their salts to the water at a varying rate until the death 
of the plant occurs through exhaustion of the reserves. Potassium di¬ 
hydrogen phosphate (KH 2 P 0 4 ) and potassium chloride solutions act essen¬ 
tially like distilled water at the concentrations studied. Solutions of potas¬ 
sium sulphate and potassium nitrate show- slight absorption by the root 
but other wise differ little from the phosphate and chloride. Solutions of 
sodium chloride act essentially like potassium nitrate and sulphate. 

Solutions of magnesium nitrate and magnesium sulphate support a 
slight but distinct absorption phase resulting in a net gain of salts to the 
plants. The more dilute solutions show a net loss of salts and the higher 
concentrations show' a toxic action. 

Calcium nitrate and calcium sulphate in all concentrations studied are 
actively absorbed by the roots and apparently enable the plants to retain 
possession of the salts already present in the tissues. 

280 - A Three-Salt Nutrient Solution for Plants. — shrive, j. w., in American Journal 
of Botany, Vol. II., No. 4, PP* *57-i6o. Lancaster, Pa., April 1915. 

The writer discusses the relative methods of Knop’s and Tottingham’s 
culture solutions. Since these are four-salt mixtures the writer proposes 
a simpler solution containing three salts (monopotassium phosphate, cal- 


m- 


(1) See B. Oct. 1915, No 1020. 
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cium nitrate and magnesium sulphate) which do not readily precipitate. 
The mixture was tested in solutions of constant molecular concentration 
(1.75 atmosphere), but with varying proportions of the various consti¬ 
tuents. The plants used were wheat and buckwheat and the results com¬ 
pared with those obtained with Knop’s and Tottingluun’s solutions are 
as follows : 


Experimenter & Plant 

Four-Salt 
Knop’s | 

Solution 

Tottinglxam’s (wheat) 

Three-salt Solution 

Shrive’s (x,75 Atm.) 

2.50 Atm. 

1.75 Atm, 

2.5 Atm, 

1.75 Atm. 

For wheat 

For buck¬ 
wheat 

| 

Tottingham (wheat) . 

1.00 


I.II 

1 



Shrive (wheat) . . . 

I.08 

— 

1.12 

— 

— 

■ 1 

Shrive (wheat) . . , 

— 

1.00 

— 

1.16 

I.27 

— 

Shrive (buckwheat) . 

— 

1.00 

— 

1.21 

— 

1.61 


Thus the three-salt mixture in proper proportions is not only eminently 
suitable for plant growth but superior to either Tottingham’s or Knop’s 
four-salt solutions. 

The best solution for wheat was as follows : KH 2 P 0 4 , 0180 m., 
Ca (N 0 3 ) 2 , *0052 m. ; Mg S 0 4 , *0150 m, in volume-molecular partial con¬ 
centrations ; for buckwheat KH 2 P 0 4 ; -0144 m ; Ca (N 0 3 ) 2 , *0052 m. ; 
Mg S 0 4 , *0200 m. 

281 - The Seeretion by the Roots of Substances Toxic to the Plant. — molliaud 
Marin, in Revue Generate dc Botunique, Vol. 27, N° 322, pp. 282-206, Paris, October is, 
1915. 

With the object of determining whether the roots of higher plants are 
capable of secreting substances poisonous to themselves the writer made a 
series of cultures of peas, the roots of which were allowed to develop in dis¬ 
tilled water, so as to eliminate the factor of the decrease of the mineral 
substances present in the solution, In addition, the cultures were strictly 
aseptic, in order to exclude the intervention of micro-organisms. The seeds 
were sterilised by being placed for some moments in contact with absolute 
alcohol and subsequently for 2 minutes in a 1 % solution of bichloride of 
mercury. The results obtained were evident from the 2nd crop onwards, 
the difference between the roots of the peas and those of the controls being 
distinctly noticeable. The water in which the root system of an initial 
pea-seedling has grown manifests distinct toxicity to a second seedling, 
and this occurs in the absence of all micro-organisms. After further expe¬ 
riments to dispose of any doubts that could possibly remain as to the me¬ 
thod of sterilisation and of the different conditions of the experiment gen¬ 
erally, the writer concludes that the roots of peas secrete substances hav¬ 
ing a toxic effect even upon the organ which produces them, and this oc- 
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curs without any bacterial intervention. As other experiments have 
shown that the carbonic acid produced by the roots only causes a slight 
difference in comparison, the decrease in the yield must be attributed to 
toxic substances, the action of which is not diminished by raising the tempe¬ 
rature of the solution to 120 0 C. for a period of 20 minutes. 

Further, the water in which the root system of the peas developed, con¬ 
tained organic nitrogenous substances in solution. Cultures of maize in 
water in which peas had been grown and vice versa failed to reveal any 
specific action on the part of the secreted substances. 

2 82 - Respiration Experiments with Sweet Potatoes. — Hasse£bring heinrich and 
Hawkins, L- A. (Plant Physiologists, Bureau of Plant Industry) in Journal of Agricultural 
Research , Vol. V, No. 12, pp. 509-517. Washington, D. C., December 20, 1915. 

These experiments were performed to determine the correlation, if 
any, betw een the seasonal changes in the sugar content of sweet potatoes 
and their respiratory activity, and incidentally to determine whether the 
monosaccharids or the disaccharids of the sw eet potato furnish the chief ma¬ 
terial for respiration. 

The sweet potatoes were placed in a w-ater jacketed incubator at a 
temperature of 3c 0 C., and the carbon dioxide of respiration collected by 
drawing a carbon dioxide-free current of air through the apparatus into 
a solution of potash. At the end of evey 24 hours the amount of carbon 
dioxide was determined by precipitation with barium chloride. 

The amounts of moisture and sugars were determined at the beginning 
and end of the experiment. 

The results showed that there is no general correlation between the 
total sugar content of the sweet potato and the respiratory activity. The 
respiratory activity diminished with the content of reducing-sugar, indicat¬ 
ing some degree of correlation between these two factors, but, in different 
lots of the roots, seasonal changes and environmental conditions effect chan¬ 
ges in composition which tend to obscure any such correlation. 

Experiments with w ounded roots indicate that the sugar content is not 
the limiting factor in the respiration of the sweet potato. The reducing su¬ 
gars are the immediate source of respiratory material and the cane sugar 
w r hen once formed does not appear to be readily utilised in the process of 
respiration while starch and other carbohydrates are present in abundance. 

283 - On the Relation of Root Growth and Development to the Temperature and Aera¬ 
tion of the Soil. — Cannon W. A. in American Journal of Botany , Vol. II, No. 5, pp. 211, 
224. Lancaster, Pa. May 1915. 

The writer discusses the soil thermograph records made at the Tucson 
Desert Laboratory in relation to the grow-th of species having unlike root 
systems, viz. Prosopis velutina, Fonquieria splcndcns and Opuniia versicolor . 

At a depth of 15 cms. the mean maxima in 1910 ranged from 8.1 0 C. in 
January to 34.C 0 C. in July and the mean minima ranged frem 3.9 0 C. 30. 
8° C. for the same months. At a depth of 20 cms. the mean maxima ranged 
between X2.2 0 C. in January to 33 0 C. in July, whilst the mean minima were 
rox° C., and 32.2 0 C. 
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At a depth of 2.6 metres the mean maxima ranged between 16,6° C. in 
January and 27.2 0 C., in July. 

The growth rates of the roots of the three species were determined in 
box cultures. 

At all temperatures the roots of Prosopis grew more rapidly than those 
of Fouquicria and Opimtia, this difference being especially marked at tempe¬ 
ratures below 20° C. and between 3c 0 and 40° C. At a temperature of 12 0 C. root 
growth ceases in the case of the two latter species but continues in the case 
of the former. Thus the low temperatures of the deeper layers of the soil 
do not inhibit the growth of Prosopis and as the roots are not so restricted 
in the aeration relation, deep penetration results. 

It appears that deeply penetrating root systems are only limited by the 
depth of soil, whereas shallow rooting systems are more subject to environ¬ 
mental limiting factors. The roots of Opuntia and Fouquicria when placed 
under favourable conditions grow nearly as long as those of Prosopis. The 
sensitiveness of roots to environmental conditions would appear to be an im¬ 
portant factor in the distribution species, the species having more sensitive 
roots being most restricted in their distribution . 

284 - A Study of the Relation of Transpiration to the Size and Number of Stomata. — 

MUENSCHer W. I/, C. in American Journal of Botany , Vol. II, No. 9, pp. 487-503 Lancaster 
Pa. November 1915. 

Experiments were performed with Helianthus annUus, Impatiens sul- 
tani , Pelargonium zonale, Phaseolus vulgaris , Primula sinensis, Ricinus com¬ 
munis , Triticum sativum , and Zea mays to determine the amount of transpi¬ 
ration in relation to the size and number of stomata per unit of transpiring 
surface. 

No definite relation was found between the amount of transpiration and 
either the number of stomata per unit of leaf surface or the length of the 
stomatal pore in the different species investigated. 

It would therefore seem that the amount of transpiration is not governed 
entirely by stomatal regulation, and that the variations in the amount of 
water lost in different species can only be explained by a complex of sev¬ 
eral factors, 

285 - Translocation of Mineral Constituents of Seeds and Tubers of Certain Plants 
during Growth.— Buckner, G. D. (Chemist, Kentucky, Agricultural Experiment Station), 
in Journal of Agricultural Research , Vol. V. N° n, pp. 449-458. Washington, D. C., De¬ 
cember 15*1915. 

The translocation of mineral matter (phosphorus, calcium, potassium, 
magnesium and silicon) from seeds to the parts of the seedlings was investi¬ 
gated in the case of Phaseolus vulgaris , Zea mays and the potato tuber (S. 
tuberosum). 

The seeds were germinated under sterile conditions. Some 600 beans 
with perfect cotyledons were selected and grown to maturity in distilled 
water. The plants were then divided into roots, lower stems (4 % in¬ 
ches in height), exhausted cotyledons, upper stems (2 inches) and the 
leaves. The liquid remaining from the cultures was evaporated to dryness 
and weighed. 
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' Another batch of 600 beans was germinated similarly but only allowed 
to develop the first radicle. The integument and cotyledons were carefully 
dried and estimated separately. 

The total amount of ash in the two series of beans was well within ex¬ 
perimental error. The percentage distribution of the various constituents 
in the seedlings was as follows : 


' 

Part 

Phosphorus 

as P a O B 

Calcium 

oxide 

CaO 

Magnesia 

MgO 

Potassium 

as K s 0 

Silica 

Si 0 2 

Cotyledons (exhausted). 

47.20 

54.53 

45-67 

45-07 

40.S2 

Roots .. 

7.6S 

I3.72 

6.I4 

w 

od 

1 1947 

Upper stems . .. 

5.78 

3-99 ' 

4.62 

6.07 

6.90 

Lower stems. 

15.00 

18.51 

16.24 

12.31 

9-45 

Leaves . 

24.34 

to -45 

2Y33 

27.83 

23.46 


It is seen that approximately 50 per cent of the total mineral matter 
of the cotyledons remains unused, the other half being translocated to the 
various parts of the plant, most of it accumulating in the leaves and 
lower stems. A notable amount of the calcium and silica accumulates in 
the roots. 

Similar experiments w T ere carried out with maize, using aluminium cups 
instead of paraffined tubes for the seedlings. The percentage distribution 
of the various constituents was as follows: 


Fait 

! 

Phos¬ 
phorus 
as P 3 0$ 

Calcium 

as CaO 

1 

Magnesia 

MgO 

, I 

Potash 

K a 0 

Silica 

SiO a 

Iron as 

Pe 3 0, 

| Alumina 
A.1,0 

Leaves . 

26.38 

30.02 

28.71 

35*74 

19-84 

2-54 

3-44 

Exhausted cotyledons. 

43.24 

43-86 

47.04 

20.00 

58.66 

49.47 1 

4*88 

Stems. ! 

17*44 

13*21 

16.82 

21.17 | 

6.4I 

22.62 

3.08 

Roots. 

12.94 

! 

12.91 

7*43 

23.09 

I5.O9 

25.37 

88.60 


^ With the exception of potash, 50 per cent of the mineral constituents 
* have been translocated from the cotyledons to the several parts of the seed¬ 
ling. In the case of potash, nearly 80 per cent was removed from the coty¬ 
ledons, half of this being transferred to the leaves. The taking up of 
aluminium from the cups and its storage in the roots is also of interest. 
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In the experiment with the potato, well cleaned tubers were allowed 
to sprout in a dark closet. When the tubers softened the sprouts were re¬ 
moved and the tubers dried and analysed. 

The distribution of the mineral matter was as follows; 


Part 

Phosphorus 

Calcium 

Magnesia 

Potash 

Silica 

PA 

CaO 

MgO 

1 

KjO 

SiO a 

New sprouts. 

I 7-77 

13.12 

15-84 

12.68 

5.13 

Tuber (exhausted). 

67.13 

42.02 

65.68 

64-43 

12.41 


Thus, a considerable amount of the mineral matter remains unused in 
the tuber. 

The most striking fact brought out by these results is the retention of 
considerable amounts of mineral matter in the seeds and tubers. This is 
probably due to the necessity for definite amounts of the various mineral 
constituents to promote the katabolic changes occurring in the cotyledon 
and tuber during sprouting. 

286 - Experiments in the Improvement of Wheat at Svalof, Sweden.— nilsson-ehle, n 

in Sveriges Utsadeforenings Ttdsknft , Year XXV, Part I, pp. 4-22, figs 1-3. Stockholm, 1915! 

The writer reviews the work of the past six years on the improvement 
of wheat in Sweden and gives the results of recent experiments with two 
types selected at Svalof, viz: “Pansar” and “Eylgia” which are well 
adapted to the particular climatic conditions of Scania and yield more than 
any other variety under cultivation. 

The improvement work began in 1908 with the introduction of “ Extra- 
Squarehead II ” and “ Sol ” which soon replaced the older varieties “ Extra 
Squarehead I ” and “ Grenadier ” owing to their higher yielding power, 
which compared with that of Native Swedish is as follows: 

Sol... * Grenadier.. 

Extra Squarehead II .129 Extra Squarehead 1 .. 

Grenadier III .125 Native Swedish. . 

The improvement of wheat in Sweden is a question of how far can 
the caracters “yield” and " resistance to cold " be combined in the same 
strain. Ordinary English “ Squarehead” yields in England much more 
than “Sol” and “Extra-squarehead II”, hut owing to its less resis¬ 
tance to cold it yields less when planted in Sweden than the other two 
varieties. 

In 1907 a cross was made between “ Smaahvede ’ * and ‘ * Extra-Square- 
head II ” with the object of obtaining a more efficient variety combining 
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productivity and resistance to cold. A new type known as “ Fylgia” 
was obtained. In 1903 the variety “ Pansar” was obtained as a hybrid 
between t( Kotte” and “ Grenadier ’ 5 and this has since been improved by 
selection. These parents in their turn were obtained from native Swedish 
wheat and English Squarehead, so that the origin of “ Pansar ” may be 
represented thus : 


Native Swedish English Squarehead 

0516 

Kotte X Grenadier 

Pansar 


All the experiments carried out, including field experiments, have shown 
the type “ Pansar ” to be superior to the parents in combining the rust and 
cold resistance of “ Kotte ” with the high productivity, early maturity and 
elasticity of stem characteristic of the “ Grenadier 55 type. In appearance 
it resembles more Grenadier than Kotte. The stems are vigorous, elastic 
and even longer than those of Grenadier and it is most distinct in its large 
uniformly compact ears. 

“ The origin of the “ Fylgia” type is as follows : 


English Squarehead 


Tystolte Smaahvedc 


Eeutewitzer Squarehead English Squarehead 

Extra-Squarehead I X Grenadier 

I 

i 

X Extra-Squarehead II 

Fylgia 


“ Extra-Squarehead II ” is more resistant to cold and stiffer in the straw 
than “ Smaahvede” which is a higher yielder and more rust resistant. 

In combining all the characters of its parents " Fylgia ” gives an aver¬ 
age higher yield of grain but its straw is less resistant than that of " Extra- 
Squarehead ” and is not suitable to localities where this character is ne¬ 
cessary. 

A regular series of observations was undertaken at Svalof from 1908 
to 1914 to test the superiority of the new types " Fylgia” and “ Pansar” 
over the older types. 

These observations are summarised in the following table : 
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Grain, 

lbs. per acre 



31 

Hi 

la r 

Type 

1908 







R 

ill 



1909 

1910 

1911 

19U 

1913 

X 9 I 4 

8 

t SI 









* 

m 

it * 

Pansar. 

419.I 

3185 

4844 

4889 

4416 

5 495 

4 166 

4 455 

4 455 

100.0 

Pylgia. 

— 

— 

— 

— 

4 237 

5 335 

4077 

4 550 

4 353 

97.0 

Tystofte Smaahvede. . . . 

4006 

2766 

4692 

4 737 

3881 

5 201 

4 104 

4198 

4198 

94*2 

Sol. 

4 166 

3131 

4425 

4 746 

3 M 

4 764 

4041 

4131 

4131 

92.7 

Extra-Squarehead II. . 

4 006 

2 908 

4389 

4710 

3 5771 

4907 

3863 

4051 

4 086 

90.9 

Weibulls Iduma. 

— 


— 

4 29 * 

4 050 

1 

4 889 

3 702 | 

4233 

3 977 

89.3 


The superiority of “ Pansar ” and “ Fylgia” is also seen in experi¬ 
ments carried out in other parts of Sweden. 




Malmohus 


Kristinnstad 



1911 

*1912 

1913 

1914 

1911-12 

1913 

1914 


—~ 

— 

— 

— 

— 

— 

— 

Fylgia. 

• • — 

- 

93 

106 

— 

90 

99 

Pansar. 

. . 100 

IOO 

IOO 

IOO 

IOO 

IOO 

IOO 

Sol. 

85 

IOO 

94 

91 

84 

92 

90 

Extra Square head II . . . 

85 

96 

94 

83 

81 

(86) 

,87 


Contrary to observations at Svalof, Fylgia gave better results than 
Pansar owing to the variation in the soil in the various places. In a light 
warm soil Fylgia gives better results than any other variety. 

The following table shows the improvement made in the wheat crop at 
Svalof in a comparatively short time, the values being given as percentages 
of the yield of native Swedish wheat: 


Pansar (Kolte X Grenadier).140 

Fylgia (Smaalivede X Extra Square¬ 
head II).135 

Tystofte Smaalivede.131 

Sol .... •.131 

Extra-Squarehead II (Extra-Square¬ 
head I X Grenadier).120 

Kolte.128 

Grenadier III.125 


Grenadier.121 

Tystofte Standhvede.121 

Cricwener 104. 121 

Vilhelmina.115 

Extra Squarehead 1.112 

Native Swedish.ioo 

English Squarehead. 99 


m Only one character, for instance productivity, can be influenced by a 
greater number of factors than one and consequently it is possible to obtain 
a hybrid of greater productivity from two species of equal productivity. 

This is represented in the following manner, the factors for product¬ 
ivity being represented by capital letters and their absence by small letters* 
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A B c d X abCp (parents of equal productivity) 


A B C D abed 

^Productivity greater than in the parents Productivity less than in the parents. 

This raises the question as to whether the two new varieties Fylgia 
and Pansar are able to provide material for a still more productive type. 

Experiments with this object have been in course since 1912 with hy¬ 
brids Sol x Pansar, Pansar x Fylgia and Fylgia x Sol. By means of 
suitable selection the writer hopes to obtain a type with a productivity 
equal to 150 and a greater resistance to cold. 

287 - A New Strain of Rye Selected at Svalof. •— IvJung, Erik w. in Svetiges utsadeforc- 

nings Ttdskrift, Year XXV, Part 3, pp. 107-129, Plate 1. Stockholm, 1915 

Of the improved breeds of rye produced at Svalof, Petkuser has rapidly 
taken the first place for its high yield of grain. It is also distinguished by 
r the rigidity and resistance of the straw, which is of average length, for its 
' rather low yield of straw’ and its large, compact, uniform ear. Owing to 
its relatively low yield of straw and its high yield of grain the percentage 
of grain is very high. Although the weight per 1000 grains is generally 
satisfactory the weight per bushel is relatively low owing to the long 
wrinkled grains. 

With the object of isolating a strain with a shorter, smoother grain 
the writer began in 1904 a series of pure lines of the Petkuser variety. By 
successive isolations of distinct individuals with these characters, several 
new types were obtained, amongst which was “ Svalofs Stiarn” which 
differs from Petkuser by its shorter and smoother grains and by its prevail¬ 
ing reddish colour, while in the latter it is bluish green. Although the 
’ 'tern is somewhat longer it is equally vigorous and resistant, and the num- 
*T 3 &r of spikelets per ear is about equal in both varieties. 

The relative yield of the two strains is given in the following table 
"'"’iSi pounds per acre. 

This variety " Stiarn ” is therefore superior to all the others including 
“ Petkuser”. In the period 1907-1914 it exceeded the latter by 8.3 per 
cent with an increased yield of 299 lbs per acre, and the difference for the 
last 5 years is much greater, being 14.7 per cent or 476 lbs per acre. Simi¬ 
lar experiments were also carried out at Ultima, Alnarp, Halland and Bobus, 
Kristianstad, Gottland, Ostergotland, Stockholm, Upsala, Orebro, Wast- 
manland, Varmland. 

In a total of 77 trials in different localities the variety “ Stiarn” gave 
an-average of 2864 lbs per acre or 4.9 per cent more than Petkuser which 
yielded on an average 2731 lbs per acre. Under favourable conditions, such 
as a soil not too light, it yields 268 lbs or 8 per cent more than " Petkuser”. 
(On the other Hand it is inferior in regions where the winter is severe and the 
soil very light. The exact localities in which this variety may replace 
Petkuser have not yet been determined. 

In yield of straw Stiarn is superior in every case to Petkuser which. 



Yields of “ Stidrn” and " Pelkuser ” compared with those of other strains 
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however, gives a slightly higher percentage of grain, 35.9 against 35.6. This 
new variety, however, excels in regard to the grain characters, the weight 
¥ per bushel being 58.74 lbs and that of Petkuser 57.38 lbs. With regard to 
the weight per 1000 grains the two varieties are equal (29.3 and 29.4 gms.) 
They are also equal with regard to resistance of stem and hardiness. 

288 - Mutations of Wild Species of Tuberiferous Solan w/m —aumiot j., in Comptes 
Rendus des Seances de VAcademic d' Agriculture de France , Vol. I, No. 23, pp. 677-685, Paris 
November 1915. 

The writer has been able to observe in various species of Solanum the 
occurrence of mutations affecting the different organs of the plant, and 
has shown that these species in no wise possess the immutability that has 
been attributed to their specific characters. 

1) Thus, he found in his Anse cultures, a plant of Solanum commersoni 
Dun. which was completely transformed and had entirely the appearance of 

^ a cultivated potato approaching the “ Richter’s Imperator ” type. Leaves 
very downy, of a greyish green, somewhat fluted, with 3 or 4 pairs of late¬ 
ral leaflets with numerous and wide folioles; leaflets acuminate. When 
pulled up, this plant had 3 good tubers literally glued to the stem and in¬ 
serted on successive nodes at intervals of about 2 cm. These tubers were 
healthy, and apparently ripe. Their shape is regular and rounded, the sur¬ 
face has slight protuberances, the eyes are few and not deep. The skin, 
which is yellow and somewhat wrinkled in places, showed on removal only 
slight traces of lenticels, which disappeared with time. The plant did not 
flower, but, judging from the complete transformation of the leaves and the 
underground organs, the mutation seems total and definitive. The matu¬ 
rity of the tubers (July 31) shows that the variety is an early one. 

2) On October 9, 1914, the writer planted in a pot a very small tu¬ 
ber of Solanum maglia from the crop of 1913. His attention had been at- 

' tracted by a very fine shoot which was absolutely free from all pigmentation, 
whereas the tubers of this species are always violet. Further, (according to 
P. Berthault) colour seems to be a fixed character of the tubers of wild spe¬ 
cies of Solanum , The first flowers opened at the end of March and, like 
the whole plant, presented the general characters of S. maglia. On tak¬ 
ing up the plant on June 16, the writer found a single tuber, which was quite 
ripe, attached to the end of a very thin, withered stolon at a depth of about 
18 cm. This tuber was of the size of a small walnut and round; it had few, 
little-developed lenticels, its colour was white slightly tinged with yellow, 
when removed from the ground, and it showed no subsequent sign of 
marked pigmentation ; the plant was therefore certainly a white Solanum 
maglia. 

3) The tubers of S. BiMerii, which are yellow on removal from the 
ground, become dark violet after some days, if they are exposed to the air. 
Plants from tubers raised from seed sown at Marseilles in 1913, produced 
some tubers that turned violet after a fairly long time, and others that re¬ 
mained yellow till the end of April 1015 ; while one plant bore violet- 
pmk tubers. 

4) S. commersoni , mutation, L- Planchon, is very similar in many of 
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its general characters to the f< Imperator ” type. Its growth is, however, 
less vigorous, the colour of its leaves is distinctly different, its habit is less 
erect, it ripens earlier and is less productive. The tubers which the writer 
received and planted were average in size, round or more or less flatten¬ 
ed, very regular and the eyes were superficial or of no great depth. 

The shoots were violet, the skin yellow, generally smooth, but cracked 
in the case of some tubers. 

The tubers harvested by the writer at Villeurbanne (Lyon) exactly corres¬ 
ponded to this description, except that their skin was much cracked. But 
at Anse their shape varied indefinitely, some being round, others semi-long, 
or even long, and more or less flattened; one large tuber was of the “ Early 
rose ” type. Finally, the skin, which was rather wrinkled, had a somewhat 
dark yellow hue. 

5) The tubers of wild tuberiferous species of Solarium are especially 
characterised by the lenticels of their skin which vary in their prominence 
and degree of development. The writer observed, in 2 cases^-.ihl i^Mb^ 
similar lenticels in cultivated potatoes. 

In a plantation of Bolivian varieties, his attention was attracted by a 
stem bearing 9 aerial tubers which were remarkable in more than one re¬ 
spect. The plant belonged to a variety called by the writer “ Blanche 
allongee”. The stem when uprooted was found to bear at its base 5 un¬ 
derground tubers which were apparently ripe and had the peculiarity of 
being covered, (like the aerial tubers), with prominent lenticels similar 
to those seen on wild potatoes. 

Other tubers kept by the writer and coming from plants derived from 
unidentified cultivated seed tubers are also covered with prominent lenti¬ 
cels resembling those observed on the tubers of the wild S. commersoni . 

6) In 1914, a sowing of a red Bolivian variety with wheel-like 
corolla showed a characteristic alteration in the form of the corolla. The 
calyx, stamens and pistil had the characters of an S. tuberosum, but the 
corolla, which was less deeply lobed than that of S. commersoni for example, 
was nevertheless very star-shaped, the lobes being long and pointed. 
In 1915, the same plant, when reproduced from its first year's tubers, 
bore similar flowers, but the corolla was smaller. 

From all these observations, the writer concludes, contrary to the usual 
opinion, that the wild species of Solarium possess no immutable characters, 
whether of the aerial or subterranean organs. 

289 - Selection Experiments with Timothy Grass ( Phleum pratense) at Svalof 
(Sweden). — Witte, Hernfrid in Sveri’;cs Utsadefbmnn^s Tidskrift, Year XXV, Port I, 
pp. 23-44, fig. 1-5; Part 4, pp. 143-1S2, fig. 6-24 ,* Part 5 pp. 199-221, Mahno, 1915. 

The writer discusses the origin and geographic distribution of this grass 
and describes the methods, in use at Svalof for its improvement. 

The original material used for the strains was selected from wild gras¬ 
ses or collected in the fields at Svalof. Each strain was then propagated 
vegetatively in isolated plots. These pure lines thus obtained are examined 
from the point of view of yield of forage. Those types which show a high 
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yield during a number of seasons and which show stability of characters 
are then reproduced on a large scale and introduced into commerce. 

The chapter on polymorphism in Phleum and the inheritance of 
its various anatomical and physiological characters merits special attention. 

Length of stem. — This varies between wide limits, from 12 or 16 to 
40 inches. In some cases this character is definitely inherited, in others it 
appears to be very dependent upon particular environmental conditions. 

Number of internodes. — This varies from 5 to 8. In some cases the 
length of the upper internode is equal to half of the total length of the stem, 
in others only one quarter. The length of the lower internodes also shows 
considerable variations. In selecting seed-bearing plants it is desirable 
to select types wfith long lower internodes and relatively short upper ones, 
since these characters seem to be hereditary. 

In this way plants are obtained with the mass of the foliage rather high 
up the stem, thus facilitating the harvest and reducing the loss of forage 
during drought which notoriously injures the lower leaves most. 

Thickness of stem. — Varies from one form to another and is natur¬ 
ally least in short stemmed plants without, however, being correlated with 
length. 

Position of stem. — In some types the stem has a vertical position, in 
others it is more or less inclined almost to the point of touching the ground. 
This caracter is also hereditary. 

Tillering. — Either open or dense. 

Dimensions of leaves. — The size of the upper leaves varies from 0.18 
to 0.42 in. in breadth and 0.67 to 6.7 in. in length. The differences are still 
more marked in the ratio between breadth and length; the extreme ratio- 
being 1 : 40.3 for leaves low down on the stem and 1 :20.2 for the upper 
leaves. From the practical point of view, a large leaf surface is preferable 
and it is advisable to select plants with long and moderately wide leaves. 

Position of leaves . — This may vary as much before the development 
of the young stems as at the flowering period. In some cases the leaves 
are loose and curved towards the ground whilst in others they are straight 
and erect. 

Ear. — There are considerable variations in length, thickness, and com¬ 
pactness, etc. The length varies from 0.79 to 6 inches and the thickness- 
(diameter) from 0.12 or 0.15 in. to 0.31 or 0.39 inches. There is no correl¬ 
ation between the length and thickness of the ear, nor between length of 
ear and length of stem. The shape of the ear is generally cylindrical but 
it is sometimes more or less pointed towards the extremity. In typical 
ears the axes of the spikelets grow into the main axis, but in certain cases 
the upper extremity is free from the axis. This character is also hereditary. 

„ .From a practical point of view length, and, up to a certain point, com-, 

" pactness of ear only are of importance in selection, the greatest quantity* 
of seed being produced by long compact ears. 

Flowers: — There are numerous variations especially in the shape and 
^colour of the outer and inner glumes. In some the glumes are slightly awned.- 
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The colour of the anthers varies from pale yellow to violet, and the weight 
of iooo seeds varies between 0.21 and 0.88 gms. 

J Resistance to cold. — Some interesting observations have been made 
on this subject by Ugander at Zugea for types of Phleum of various sources. 
Thus in the spring of 1909, out of 24 types from Kalmar and Oland only 
3 or 13 per cent were resistant while out of 66 from Nowbotten, 27 or 43 
per cent stood well the rigours of very severe winters. 

Germination. — Both early and late types occur, the characters of which 
are hereditary. There appears to be no relation between the period of 
germination and the time of flowering, nor between the date of flowering 
and that of the preceding harvest. This is also true of the stages of flower¬ 
ing, in which the difference between the early and late types may be as much 
as 3 or 4 wedss. ' 

Resistance to lodging. — This character varies considerably and is also 
transmitted from one generation to another. 

Second growth. — This character varies both in quantity and qpaHfy, 
in certain forms it is insignificant, in other it results only in the forinati^tt 
of leaf shoots, and in others again it proceeds to the formation of stems and 
ears. 

The writer gives some information of practical importance regarding 
the behaviour of the glumes and pales at the period of maturation of the 
seeds. He recommends the selection of types in which the spikelet is easily 
detached from its axis, whilst the pales remain strongly adherent to the 
seeds thus preventing damage during the threshing. 

Resistance to Rust . — Varies considerably and is hereditary. Thus se¬ 
lection and isolation of pure lines leads to improvement. 

Resistance to drought . — The most resistant forms are naturally the 
dwarf types with reduced leaf system. 

Owing to the great variability of the different characters, it is im¬ 
possible to produce stable types. The mother plants of pure lines are al¬ 
ways heterozygous hybrids for several characters. Therefore continued 
selection of the most uniform types is necessary, grouping the characters 
according to the object in view. 

Thus for two year leys the following characters are desirable : 

1} Stems straight, long and sufficiently rigid; the upper internode 
should be short and the lower internode relatively long. 

2) Tillering abundant and vigorous. 

3) Barge mass of leaves remaining green and fresh to the time of 
harvest. 

4) Abundant aftermath. 

5) Resistance to low temperatures. 

6) Rust resistance. 

7) Maximum growth and yield in the second year. 

Types for pastures should possess the following qualities : 

„ 1) Vigorous tillering. 

2) Growth rapid and abundant after pasturage. 

3) Resistance to cold. 
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Yields of various types. 



| Average total yield 

Average yield of rst cut 

Tjpe 

Fresh hay- 
lbs per acre 

As percentages 
of 

Swedish type 

Fresh hay 
lbs per acre 

As percentages 
of 

Swedish type 

Saxon. 

20 135 

99.9 

19 082 

99.6 

Russian. 

20349 

IOO.9 

18 930 

98.8 

Swedish. 

20 l6l 

100.0 

19 153 

100.0 

American . 

22 356 

XOI.O 

20 322 

97.1 

Swedish. 

| 22 I24 

100.0 

20 920 

100.0 


4) longest possible duration of life. 

Types for seed as well as hay should possess the following characters : 

1) Ears long, rigid and compact. 

2) Seeds well developed and separating easily from the glumes. 

3) Tendancy to autogamy. 

A series of observations was also made on the relation between the yield 
of hay and the meteorological factors, rainfall and temperature in particular. 
With the object of facilitating the comparison of the factors under in¬ 
vestigation two periods were considered : 1) from April to the first cut; 
2) from the first cut to the month of August. 

The growth was more abundant as the average temperatures were 
lower, the rains more abundant and well distributed. Thus in 1912 from 
the beginning of April until J uly 8-11, the time of the first cut, the tempera¬ 
ture was below normal and the rains frequent, alternating with short periods 
of fine weather. 'From July 11 to 28 drought prevailed, but from July 
28 to August 31 abundant rain fell (106 mm in 23 days) and the tempera¬ 
ture was low. In 19x2 the yield of hay exceeded those of the other years 
which were : 16 550 lbs per acre in 1911; 12 865 lbs per acre in 1910 ; and 
12 883 lbs per acre in 1909. 

In 1914, 112.8 mm. of rain fell during the first period, of which 65.3 
mm . fell in the first half of April; 26.2 mm. in May, with 12 rainy days with 
a maximum of 4.5 mm. in one day; 14.8 mm. in June with 8 rainy days and 
a daily maximum of 4 mm. During the second half of summer there were 
two periods of little rain : July 24-29 with 46.1 mm. and August 3-11 with 
28.7 mm. The temperature was almost always above normal. In 1914 
the yield of hay was very low ; the 19x3 leys yielded at the first cut 7805 
lbs per acre with an aftermath of 937 lbs; and the 1912 leys 5085 lbs 
per acre. 

1 . The yields of the various selected types at Svalof are also interesting. 

in. all experiments “Primus Timothy ” (already on the market) 
average yield 16 per cent more than ordinary Swedish Pkleum, 
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but was exceeded by a new type, No. 217, which is very productive and 
will soon be placed on the market. 

Amongst foreign varieties, the Russian, Saxony and American yield as 
much in the first cut as ordinary Swedish Phleum and give a greater second 
crop. The Finland type gives a first crop equal to the Swedish but its 
aftermath is inferior. 

The following table gives a summary of the yield per acre of the first 
cut according to all experiments made at Svalof. 


1 

1st year < 

( 

j Grass 

10 919 lbs 

(maximum 16 548 lbs 

minimum 

7806) 

j Hay 

5 567 lbs 

( » 

8 439 lbs 

» 

3979 ) 

2nd year j 

| Grass 

9 545 lbs 

( » 

12 864 lbs 

» 

5085) 

1 Hay 

4871 » 

( » 

6 557 » 

» 

2596 ) 

3rd year 

( Grass 

8 859 » 

( » 

11 098 » 

» 

7654) 

| Hay 

4 514 a 

( » 

5 656 » 

» 

3907 ) 


290 - Comparative Researches on the Dimensions of the Seeds of Clover and Dodder 

(Cu$cut&) (1). —« Heinrich M. in Die Landwirtschafflichen Versuchs- Siahonen, Vol. fyf* 
No. 4, pp. 295-408. Berlin, December 27, 1915. 

The writer set himself the task of determining whether the well-known 
differences in the swelling property of seeds could be used as a means of dis¬ 
tinguishing the seeds of dodder from those of clover. For this purpose 
he measured out a large number of seeds, 50 for each species of plant, in 
lots of 10 at a time, placing the lots side by side. The species studied were: 

1) Trifoiium pratense 4) Cuscuta trifolia Babington. 

2) Trifoiium repens 5) Cuscuta racemosa Martins = C. suaveo- 

3) Trifoiium hybridum ^ ens fringe. 

The red clover came from: Mecklenburg ; Bohemia; Austria; Po¬ 
land ; Russia ; North America and Chili. 

Dimensions of air-dried seeds. — Measurements gave the following 
results: 


length of seed in mm. Breadth of seed in mm. 


Trifoiium pratense . 1.957 ± 0.0215 1.428 ± 0.0159 

Trifoiium repens . 1.220 i 0.0056 1.094 ± 0.0060 

Trifoiium hybridum . . . 1.236 ± 0.0058 1.086 ± 0.0037 

Cuscuta trifolii ...... 0.910 i 0.0358 0,810 ^ 0.0358 

Cuscuta racemosa . 1.280 ^ 0.0574 1.130 i 0.0272 


These figures do not differ greatly from those obtained by other ob¬ 
servers. On examination, the figures given for red clover from the various 
localities are found to differ from one another as regards some characters, 
but these differences are often difficult to determine, on account of the large 
number of intermediate seeds. The largest seed was that of the Mecklen- 


(FJ.) 


(1) See also B. January 1916, No, 127. 
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burg clover and the smallest seed that of the Russian. The seed of Cuscuta 
trifolii was obtained from a sample of Silesian clover and the Cuscuta race- 
mosa seed from one of Chilian clover. 

Dimensions of swollen seeds. — The seeds were swollen by placing 
them in distilled water at a temperature of 16 0 C. After germination they 
were dried and measured, when they gave the following results: 


length of seed in mm. Breadth of seed in mm. 

Trifolium pratense . 2.570 ^ 0.0089 1.823 0.0066 

Trifolium repens . 1.631 ^ 0.0102 1.486 ^ 0.0116 

Trifolium hybridum . . . 1.708 0.0079 1.509^0.0136 

Cuscuta trifolii . 1.063 ± 0.0128 0.893 -J~ 0.0111 

Cuscuta racemosa . 1.436 i 0.0107 1.201 -J- 0.0108 


These results show that in Cuscuta seed there is less difference between 
the breadth of the dry seed and the swollen, than there is in clover seed, 
where the difference is very great. 

Comparison of the difference between dry and swollen 
seeds. — The study of the difference in the size of the dry seeds and of 
the swollen ones, shows that even when dry, there is a difference between 
the seeds of red, white and hybrid clovers and those of Cuscuta trifolii. 
Through swelling the difference in dimension is in all cases increased. 

With Cuscuta racemosa things are somewhat different. Both the dry 
and the swollen seeds of red clover are larger than those of this dodder. 
The dry seeds of white clover and of hybrid clover are, on the contrary, 
smaller than those of C. racemosa , while the swollen seed is larger. 

The practical use of the differences in size as a means of dis¬ 
tinguishing the two species of seed. — The observations made on the 
subject of the difference between the size of dodder seeds and that of clover 
seeds, lead the writer to conclude that it would be impossible in all cases 
to swell the seeds in order to distinguish them, but that in certain cases this 
method might give good results, if carried out as follows: the seed sample 
to be examined, after having been swollen according to the method 
described above, is first passed through a Nobbe sieve. The seeds are 
then dried on filter paper and examined. The seeds of dodder can thus 
be distinguished from the clover seeds. 


Conclusions. 

1) The red clover seeds from different localities show, when dry, dif¬ 
ferences in their dimensions. 

2) These differences disappear, to a large extent, when the seeds are 
swollen. 

3) In a dry condition, the seed of Cuscuta trifolii is smaller than the 
sdfeds of red, white and hybrid clover. 

4) When dry, the seed of Cuscuta suaveolens is also smaller than the 
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seed of red clover, but it is the same size as the seed of white and of hybrid 
clover. ^ 

5) Swelling increases the differences in size in the case of dry seeds of 
red clover and of Cuscuta trifolii: it also produces a difference in size 
between the seeds of white and hybrid clovers on the one hand, and those 
of Cuscuta suaveolens on the other. 

6) By passing the swollen seeds through a sieve, it is possible to sepa¬ 
rate the clover seeds from the dodder seeds. 

291 - Report of the Committee on Home-Grown Wheat 1913 - 1915 .—The incorporated 
National Association of British and Irish Millers , pp. 19, Plate I. London, October 1915. 

This report contains an account of the objects of the Home Grown 
Wheat Committee founded in 1901 and a summary of the results obtained 
in the improvement of English wheats up to the present time (x). 

Since some grades of flour are liable to contain a certain amount of 
bran powder which darkens the colour of the flour it was thought desirable 
to obtain a white wheat of good quality so as to diminish the colouration 
effect of the bran. With this object White Fife was imported from Canada, 
but on growing it in England it showed a partial degeneration, and sub¬ 
sequent selection showed that the original strain really consisted of two 
strains, one of which maintained its quality independently of environmental 
conditions, whilst the other was only able to maintain its quality under 
Canadian conditions. 

Burgogne’s Fife, a hybrid between a soft English wheat (Rough 
Chaff) and a hard Canadian wheat (Red Fife) has been tried extensively 
during recent years. As regards its baking quality it resembles neither 
parent, being somewhat inferior to the best Red Fife. Analysis of “ Red 
Fife” strains shows that they are not homogeneous as regards baking 
qualities. Burgogne’s Fife is therefore not considered to be crucial in 
deciding the question as to whether “ hardness ” in wheat is allelomorphic 
to “ softness”. 

In view of the fact that neither Red nor White Fife wheats are homo¬ 
geneous as to quality of endosperm and that neither the appearance nor 
nitrogen content of the grain is a reliable index of its strength; the greatest 
importance is attached to the selection of strong parents by means of bak¬ 
ing trials. Since, however, appearance is likely to remain the index of quality 
in the markets it is undesirable to produce strong wheats which appear weak 
or weak wheats which appear strong. 

The wheat breeding investigations have been continued and crosses 
have been made between certain strains of Fife, both red and white, and 
the best English varieties, such as Square Head’s Master, Browick and Rivet 
wheat, also with heavy yielding varieties raised in the course of other ex¬ 
periments. 

In selecting the hybrids the chewing test is found to be the best for 
estimating the quality of the grain. 

00 See also B. August 1913, pp. 1164-1169. A. E. Humphries, Wheats from the British 
Millers’ Point of View. (Ed.), 
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Only those types possessing the strength of the best Fife strains and 
the yielding power of Square Head's Master are retained. 

Breeding investigations are also being carried on w T ith Szechnan wheats 
with a view to obtaining short season varieties. 

Tillering experiments. —The committee has not concerned itself with the 
effect of increased tillering on yield, but only with the question as to whether 
improved root development by drawing on the reserves of plant food in 
the soil affects the constitution of the grain and improves its baking 
qualities. Transplanting experiments were carried out and it was found 
that the character of the grain was considerably changed by the process. 
The grain of the transplanted wheat yielded 12.79 P er ce3lt °f glnten 
whereas the w T heat grown under ordinary conditions yielded only 9.02 per 
cent. On baking, however, no difference was discernible in the bread, 
“which in both cases was poor. 

Manuring Experiments. — Magnesia used as a manure made the 
grain more translucent but had no effect on the baking quality. 

292 - Japanese Rice “ Sekyama ” in Italy. — Novelli, n. in uItalia agncoia. Year 52 
N° 9., p. 401, 1 Plate. Piacenza, September 15, 1915. 

The first experiments with this variety of rice were made in 1908 by the 
Director of the Experiment Station for Rice Cultivation at Vercelli and 
though at the present day it is not one of the most widely grown crops it 
has acquired a notable position in some districts, especially in the districts 
of Todi, Milan and Pavia, in Lomellina and also in the province of Mantua. 
It grows particularly well in rather rich soils under rice for the first time. 

It is of vigorous growth, disease resistant, and a high yielder. It has 
also the advantage of early maturity. As an early crop it is grown particu¬ 
larly on lands where other varieties of equal yielding capacity are late in 
maturing. In habit of growth it resembles somewhat a variety known as 
“ giapponese biondo ” (Japanese blond) a variety extensively grown in 
Italy several years ago. 

From the commercial point of view, it is one of the least appreciated 
varieties, but on account of its productivity and high milling yield it is 
worthy of the greatest consideration. 


293 - Relation of Cultivation and of Number of Stalks per Hill to Yield of Maize Crop. 

%— Bull, C. P. in the University of Minnesota Agricultural Experiment Station, Bulletin 
149, 23 pp., 7 figs., University Farm, St. Paul, June 1915. 

I. — Relation of cultivation to Yield and Character of Crop. 


A series of plots of equal size were laid off each year on a uniformly 
good piece of land. The preparation of the land for all plots was exactly 
the same each year. They were ploughed, disked, harrowed, marked 3ft. 
"In., each way and all the plots were planted the same day, and all the 
except plot No. 1, were harrowed after planting according to the usual 
The further treatment differed only in the number of cultiva- 


ota N° 13 maize was sown. The experiments were repeated 
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in 1908, 1909 and 1910. The plan of the experiments and their results 
are given in Tables I and II. 


Table I. — Treatment of Plots after Planting. 

Plot Harrowed Cultivations 


x. Not at all 

2. Once after sowing 

3. » 

4. » 

5 . » 

6 . » 


1. All weeds allowed to grow 
2 Once each way 

3. Twice one way — once the other 

4. Twice each way 

5. Three times each way 

6. Weeds kept down with hoe 


Tabte II. — Average Results of Cultivation Experiments 1908,1909,1910. 

Plot Number .. i 2 3 4 5 6 

No. of cultivations. o 2 3* 4 6 Hoed 

Per cent barren stalks. 25.2 9.7 21.7 5.8 5.7 7.9 

Per cent stand when cut ** . . 97.70 84.76 94.50 93*53 90.80 94.06 

Height of stalk, inches. 25.5 34.5 33.0 38.5 35.5 36.0 

Per cent of marketable ears by 

weight. o 58.0 43.0 53.0 48.0 49.0 

Yield of maize per acre, bushels 9.02 45.69 48.15 59.07 62.71 64,17 

Yield of stover per acre, pounds 2 066 32x0 3750 3 896 3 931 3 761 

Average yield of maize per acre 

1909 and 1910, bushels . . . 3.32 48.93 48.10 59.27 58.76 60.94 

Average yield of stover per acre 

1909 and 19x0, pounds . . . 2054 3741 3 750 4403 4 871 4 1x5 


Cost; Profit and Loss, 


Value of crop. $ 

4 329 

21 931 

23 112 

28 350 

30 ion 

Cost of production (exclusive 
of cultivation and husking). » 

11 799 

11 799 

11 799 

11 799 

11 799 

Cost of husking.» 

631 

3 198 

3 360 

4 134 

4389 

Cost of cultivation.» 

— 

974 

1 461 

1948 

2 922 

Total, cost of production . . » 

12 430 

15 971 

16 620 

17 881 

19 IIO 

Profit.» 

— 

5 96o 

6 492 

IO 469 

10 990 

Eoss.» 

8 101 

— 

— 

— 

— 

Increased profit by cultivation » 

— 

14 06I 

532 

3 977 

521 


* A two-year average 1909-1910. 

** Compared with number left after thinning, namely three per hill. 
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The above data show: 1) that to a certain degree, the lack of cultiva¬ 
tion is attended by an increased percentage of barren stalks. 2) Though the 
“ twice-cultivated plot is an exception, the increase in the number of culti¬ 
vations seems to have a tendency to lower the percentage of stand. The 
difference, however, is not sufficient to warrant definite conclusions. 3) The 
height of the stalks and of the ears on the stalk does not appear to be in¬ 
fluenced by the cultivation, except that with no cultivation they are con¬ 
siderably lower. 4) The yield of maize and of stover per acre is mater¬ 
ially affected by the number of cultivations. 5) It is plain that two cul¬ 
tivations are not sufficient to subdue the weeds ; on the other hand it ap¬ 
pears that it is not necessary to practice deep tillage when once the soil 
has been properly prepared before seeding. The average yield of the hoed 
plot exceeded the highest yield obtained from any other. Whether, how¬ 
ever, from an economic standpoint, more than four cultivations would 
be warranted, would have to be determined by local conditions. Thus, for 
instance, in years of severe drought the extra work would be profitable. 
According to data gathered and compiled by the Section of Cost Account¬ 
ing, maize cultivation operations cost, on the average, 48.7 cents per acre. 


Tabee III. — Result of Experiment on Number of Maize Stalks per Hill , 
Averages of Five Years 1906-11. 


Desired stalks per Hill 

1 

/ 

2 

3 

4 

5 

6 

Total stalks per plot. 

541.0 

427.0 

635-0 

866.0 

I 090.5 

I 360.0 

Barren stalks. 

17.0 

17-30 

33.60 

96.33 

194*33 

298.33 

Per cent barren stalks ..... 

3 *° 

4.21 

5-93 

14.30 

21.35 

23-15 

Per cent stand when cut .... 

99.70 

94-55 

93-67 

93-67 

94.60 

93-85 

Height of stalk, inches. 

82.30 

80.60 

81.00 

78.33 

78.33 

74*33 

Height of ears. 

35.60 

34.6° 

35-00 

31-66 

32.00 

30.00 

Weight of ears per plot, pounds 

404.0 

392.0 

516.8 

525-7 

507.9 

418.2 

Weight of marketable cars, pounds 

244,83 

275-95 

288.75 

247-75 

187.87 

129-25 

Per cent of marketable ears. . . 

82.07 

81.40 

66.37 

54-45 

38.75 

30.37 

Total gross weight of maize per 
plot, pounds. 

805.0 

745-6 

984-3 

x 034.7 

I 052.9 

998.2 

Yield of maize per acre, bushels 

50.57 

42.90 

58.15 

55-92 

53*92 

44.66 

Yield of stover per acre, pounds * 

; 3 529-83 

2 827.87 

3 598.90 

3 830.47 

4 304.47 

4 663.47 


(*) The results of 1911 are not included 


II. — Relation op the Number op Staeks per Hide to Yieed. 
This experiment proposed to ascertain the most advantageous number of 
maize stalks per hill. An enquiry made among the best maize growers 
* of Minnesota showed that the desired number of stalks per hill varies from 
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2 to 4. The number preferred in most cases is 3, and the general 
average is 3.08. 

The plan of the experiment conducted by the writer provided for a 
series of 6 plots to be planted annually to Minnesota N° 13 maize on land 
of uniform quality, and treated in the same way, only the number of stalks 
per hill should vary from 1 to 6. To secure the desired stand, from 2 to 3 
extra seeds were sown per hill. When the plants were about 6 inches 
high they were thinned to the desired number of plants. The results of 
the experiment are set forth in Table III. 

The above results show: 1) that not only the number but also the per¬ 
centage of barren stalks increases as the number of stalks per hill increases, 

2) that the common assumption that thicker planting results in 
greater loss in the number of stalks per hill is not borne out; 

3) that the increased number of plants per hill has an adverse effect 
upon growth; 

4) that the same conditions also prevail and to a greater degree in 
the height of the ears on the stalks ; 

5) that the maximum yield per acre was reached with 4 stalks per 
hill, while 3 stalks per hill yielded only a fraction of a bushel less and that 
6 stalks per hill yielded more than 2 stalks per hill; 

6) that in the yield of stover 6 stalks per hill gave the highest produc¬ 
tion per acre. The yield of stover increased as the number of stalks per 
hill, except for the drill row, which yielded practically the same as 3 stalks 
per hill. 

Under the soil conditions obtaining at University Farm, from 3.3 to 
4.5 square feet of soil area pen plant is sufficient under average conditions 
for maximum production. How far these results hold good for other loc¬ 
alities is not known, but in general it may be concluded that three or four 
viable seeds per hill and a resulting stand within the limits of xo per cent 
will produce the largest yield of corn and a relatively high production of 
stover. For the production of ears 3 stalks per hill will give most satisfac¬ 
tory results. If, on the other hand, it is desirable to feed the crop in the 
bundle to cattle,, 4 stalks per hill would be preferable. 

204 - The Importance et Thick Seeding in the Production of Milo Sorghum in the San 
Antonio Region, Texas.— Hastings, Stephen h. in Bulletin of the Department of 
Agriculture N* 0 188, 21 pp. 9 figs, Washington D. C. 1915. 

Experiments carried out at the San Antonio Experiment Farm (Texas) 
since 1909 and the results obtained by farmers in that neighbourhood 
indicate that grain sorghum can be made a highly satisfactory grain crop 
in the San Antonio region if the proper varieties are grown and the 
necessary cultural methods are followed. 

It appears that unsatisfactory yields are due in many instances to 
thin stands, which permit excessive tillering and this results in delayed and 
non uniform maturity, and this is especially harmful as the successful 
production of sorghum depends upon the crop getting past the flowering 
e ^ re a ^ >earance sorghum midge [Coniarinia sotghi- 
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Experiments with inilo were conducted at the San Antonio Experi¬ 
ment harm in 1913 an d 1914 determine the effect of planting in rows 
at different distances apart and of thinning the plants to different distances 
within the rows, on the tillering and branching, the uniformity and date of 
ripening and the yield. 

The season of 1913 was very favourable for the production of grain 
sorghum whereas 1914 was particularly unfavourable. 

The results of the experiments were as follows: 

Varying the distance between the rows did not cause marked differ¬ 
ences in the number of tillers or the number of heads per plant. 

With distances between the rows varying from 36 to 48 inches the 
average number of mature heads per plant ranged from 2.2 to 2.8 in 1913 
and from 1.04 to 1.08 in 1914. 

In the plots on which milo was sown in rows 4 feet apart and where the 
plants were thinned to different distances within the row the number of 
heads per plant decreased consistently as the spacing within the row de¬ 
creased; the yield, however, increased slightly as the plants stood in thicker 
stands. Thus in 1913 the rows. that were not thinned and those thin¬ 
ned to 2 inches apart yielded 46.4 bushels per acre, while those thinned to 
18 inches apart yielded 42.5 bushels per acre. In 19x4 the rows not thinned 
gave 21.8 bushels per acre and those thinned to 24 inches only 1.2 bushels 
per acre. 

On May 15,1913, counts were made of the number of stalks per row 
and per plant and at harvest time the number of heads per plant on the 
same plots was determined. It was observed that there was a decrease in 
the number of stalks per plant where the plants were crowded and that the 
reduction of tillering is advantageous to the yield. The crowded plants, 
in 1913, ripened about one week earlier than the widely spaced plants. 
This early maturity is particularly important in that it permits the crop 
to escape the sorghum midge. 

The weather conditions influence very markedly the number of tillers 
and branches produced, although the total number of branches and tillers 
produced in 1914 about equalled the total number of tillers alone in 1913, 
when there were but few branches. 

In practice the stand is controlled by varying the rate of seeding 
rather than by thinning the plants. The writer recommends sowing 5 
to 6 pounds per acre where the rows are 4 feet apart. 

It would appear that the close spacing of the plants can be practised 
. in sections of low rainfall. To offset this increase in the number of plants 
per row it is necessary only to increase the distance between the rows. 

The time the plants are thinned does not seem to be an important 
factor in suppressing tillers and branches. If the thinning is delayed suffi¬ 
ciently to reduce tillering, there seems to be a tendency for the plants to 
increase the number of branches. 
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forage crops. 2 95 ~ Cultural Experiments with Bromus arvensis L. at Svalof, Sweden. — 

; meadows Witte Heriifrid in Sveriges Utsddeforemngs Tidsknft Year XXV, Part. 5, pp. 244-248. 

yMW> pastures Stockholm, 1915. 

’( ' When grown as a single crop this grass yields in the first cut more 

than any other forage plant. The yield of the second cut depends on the 
meteorological conditions and the period of the harvest. At Svalof in 

1912, the first cut yielded 9 456 lbs. of grass per acre (3 791 lbs of hay) and in 

1913, 8 029 lbs per acre. In these two years the crop was mown late 
(10-12 July) and there was almost no aftermath. In 19x5 the first cut 
made on June 28, well in advance of the flowering period, gave 20 072 lbs. 
of green fodder per acre and an aftermath of 11 508 lbs. This good yield 
was partly due to the fact that the first harvest was followed by abundant 
rain, 7.6 inches falling in 24 days. Thus this grass even when sown 
alone gives excellent results when the weather is damp and fresh. 

Mixtures of Bromus with other forage crops in 4 different combina- 
i.. tions were sown at the rate of 1.8 lbs per acre. The results of these various 

V combinations were as follows: 




Amount of seed 

sown in lbs per acre. 


Yield of hay i 

n lbs per acre. 

Com- 

Clover, 

g g 

It 



1 

Bromus 

arvensis 

Total of all plants. 

Of Bromus 1 

alone 

bination. 

Is 

$ 

III 

ill 

II 

AS 

ft* 

a* 

tt 

fto 

11 

1! 


1st 

cut 

2nd 

cut 

total| 

1st 

cut 

and 

cut 

total 

I . . . 

8.9 

— 

I.78 

.89 

3-56 

3-56 

1.45 

1.78 

5642 

1968 

7610 

2668 

23O 

2898 

XI . . . , 

8.9 

— 

I.78 

— 

7.12 

— 

— 

1.7s 

5 44° 

2048 

7488 

3<588 

229 

3 9X7 

III . . . 

— 

8.9 

I.78 

4-45 

2.67, 

j 

— 

1.78 

5 793 

X 838 

8631 

2561 

I3P 

1697 

IV . . . 


8.9 

1.78 

— 

7.12 

— 

— 

1.78 

6 726 

2003 

8729 

2179 

132 

_ I 

2 Sit 


Thus, the yield of the Bromus alone at the first cut is equal to 45.7 
per cent of the entire crop whilst in the second cut it falls to 9.4 per cent. 
On the whole the yields of Bromus from 1.78 lbs of seed are very satisfac¬ 
tory. 

296 - Panicum sanguinale or False Cebadilla, a Wild Forage Plant in Paraguay, 

— Bertoni, Guillermo Tell, in Boldin del Deparkmcnto National de Fomento, Vol. II, 
N° 8-9, pp. 104-105. Asuncion, Paraguay, 1915. 

Panicum sanguinale is one of the best wild forage plants jin Paraguay. 
It is an annual of rapid growth and spreads rapidly. It succeeds on the 
most diverse types of soil, but not in low inundated lands or very dry, ste¬ 
rile soils. The forage is tender, palatable and of great nutritive value and 
very suitable for making hay which is very compressible. The young 
plant contains about 80 per cent of water and in the dry state its percen¬ 
tage composition is as follows; 
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Ash.17.23 

Total nitrogen.... 3.32 

Protein.20.75 


Fat. 2.84 

Cellulose.26.11 

Carbohydrates . . . 33.33 


Although this plant is an excellent forage when obtained as a wild 
crop, it can hardly be recommended for cultivation on account of its spread¬ 
ing character, lack of resistance to treading down, and difficult harvest¬ 
ing. Also on account of its high moisture content it cannot be fed green. 

297 - Custom Ginning as a Factor in Cotton Seed Deterioration. — Saunders, d. a’ 
and Cardon, P. V. in U. S. Department of Agriculture, Bulletin N° 288,8 pp. 5 figs., Washing 
ton D. C., September 1915. 

The admixture of cotton seed is largely responsible for the rapid de¬ 
terioration of cotton varieties which is so apparent throughout the cotton 
belt, and which to a large extent is directly traceable to the mixing of seed 
at the custom gins. To measure the degree of mixture a method was devised 
by one of the writers, Mr. Saunders, at Greenville, Texas. The results 
obtained showed that in practice, unless special precautions be taken, mixing 
of the different lots of seed cotton that successively pass through the gins 
occurs in several parts of the machine : in the flues which convey the seed 
cotton to the distributing, cleaning and feeding devices and in these latter 
also, though only slightly. Extensive mixing takes place in the roll box 
and it was found that the seed corresponding to one bale of lint, obtained 
by ordinary ginning, frequently contained 14 to 16 per cent of the seed of 
the lot previously ginned and also a small quantity from the lot that pre¬ 
ceded the latter. 

This means that if different varieties are being ginned consecutively 
a patron will receive in the seed delivered to him at the gin an admixture of 
at least three varieties. If such seed is planted opportunity is offered for 
a vast amount of cross-fertilization in the field and deterioration begins. 
During the next ginning one or more other varieties may be added and in a 
few years an improved variety may completely deteriorate. 

In order to minimize the amount of mixing the following precau¬ 
tions should be taken: 

The flues, feeders, and cleaners should be thoroughly cleaned before 
seed cotton is allowed to enter them. The roll should be dropped from ' 
the roll box and the box should be thoroughly cleaned. The next step 
is to prevent the seed from falling into the conveyor. It is impracticable 
to clean the conveyor satisfactorily and therefore it should not be used 
when planting seed is to be obtained. By adjusting the position of the 
apron of each gin the seed can be made to fall upon the floor instead of into 
the conveyor. From here it can be sacked easily. The floors about the 
gins should be cleaned and canvas is often spread on the floor to receive 
the seed. 

Such precautions require time and will increase somewhat the cost 
of ginning, but the advantages gained will amply compensate the extra 
cost. The expense of special ginning may be reduced by arranging to 
have it done at the close of the season when more time is available. 
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298 - Seasonal Variations in the Storage of Plant Food in Hevea brasilhnsis and 
their Relation to Resting Periods, — Campbell I,.E. (Rubber Research Chemist) in 
Department of Agriculture, Ceylon, Bulletin No. 22, pp. 1-18, Diagr. I-VI. Colombo, Septem¬ 
ber, 1915. 

Investigations on the question of seasonal variations in the movements 
of plant food were begun in November 1913 in view of the importance of 
the subject in its bearing on the cessation of tapping during the period of 
leaf change. Six trees were selected out of a row* of 39 untapped trees of 
average girth (25.9 inches at 3 feet) and the method of examination was 
by means of the starch-iodine test of sections of bark and wood as used in 
former investigations (1). 

No considerable variation was found in the amount of starch stored 
in the bark and wood from November up to the time of leaf-fail in March. 
When the trees were leafless the amounts of starch stored in the bark and 
wood showed no signs of decreasing, but a large withdrawal of starch from 
- the bark and wood to a depth of y 2 inch from the cambium was observed 
when the new leaves were attaining their full size. Recovery of starch 
began within three weeks of the time that the new leaves were fully formed 
and this recovery continued until June. 

Twenty three of the trees in this row were tapped continuously during 
the experiment and yielded rubber as follows: 


November . . . 

Grammes 

. . . . 7.44 

May.. . 

Grammes 

.... 6.69 

December. . . . 

. . . . 7.88 

June. 

... * 7.15 

January ..... 

. . . . IO.73 

July. 

. . . 7.88 

February . . 

. . . 7.64 

August . 

.... 7.88 

March. 

. . . . 4.47 

September .... 

.... 9,47 

April.. 

■ . . . 4-°3 

October. 

.... 8,89 


Leaf-fail occurred during February and the trees were bare during the 
first and second weeks of March. New leaf formation continued until the 
end of April. The decrease in yield during March, April and May cor¬ 
responds to the amount of starch found in the wood and bark during 
these months. 

In Ceylon the general practice with regard to tapping during the leaf- 
’ fall period is as follows: 

1. Most estates cease tapping for some period whilst the trees are 
changing foliage. 

2. The period of rest generally extends from the time of leaf-fall to 
the time of full development of the new leaves and is usually from 4 to 6 
weeks. 

These investigations show that the recovery does not begin until one 
or two weeks after the full development of the leaves and even then the 
reserve food supply is not sufficient to justify a recommencement of 
tapping (2). 

IV, 

i r L r ' v, / wilk&’Sept, 1915, No. 917. 
lo (| % ‘ ’ («) 2 fc Dec, 1915, No. 1287, 


(Ed,). 

(Ed,). 














SUGAR CROPS 


375 


Thus it appears that the rest period in Ceylon occurs too.early. The 
most suitable time is from the appearance of the new leaves until 3 weeks 
after the full development of the foliage has been obtained. 

299 — Experiments Made in Denmark on the Seed Time of Sugar Beets (Meddeieiser sugar 
fra Statens Forsogsvirksomlied i Plantekultur, 59) — Tidsskrift for Planteavl , Vol. 22, 

Part. 4, pp. 7x4-715. Copenhagen, 1915. 

These experiments were made during 1909-13 at the Experiment Sta¬ 
tion at Abed (Lolland, Southern Denmark) on a loam soil previously un¬ 
der wheat. 

The average results are summarised in the following table : 


Average yields of Sugar Beets sown at different periods 1908-1913. 


Time of sowing 

Yields per acre j 

Sugar 

Content 

No. of plants 
flowered 
in xst Year 

Beets 

Sugar 


lbs. 

lbs. 

per cent. 

per cent. 

10th April... 

32.474 

5,977 

18.4 

IO.7 

22nd April. 

32,653 

5,977 

18.2 

2.0 

4th May .. 

30,601 

5 » 7 10 

18.7 

0.3 

16th, May. 

27,668 

1 

5,085 

18.4 

0.1 


From these results it follows that mid-April is the most suitable time 
for preparing the soil for sowing about the 20th of the same month. Fur¬ 
ther north it would be better to postpone sowing till some days later. 

300 - Loss in Tonnage of Sugar Beets by Drying. — Shaw, harry b. (Assistant Path¬ 
ologist, Cotton and Truck Disease and Sugar-Plant Investigations) in Bulletin of the U. 

S. Department of Agriculture, N°. 199,12 pp., 5 figs., Washington 1915. 

Drying of beets puixed but not topped. — At Odden, Utah, Oc¬ 
tober 17,1912, the writer dug and pulled several rows of beets. The beets 
were at once weighed (10 a.m.) then again at 1.50 p.m., at 5.30 p,m. and at 10 
the next morning; between each weighing they were spread out on the ground. 
It was found that in the 24 hours the beets had lost 10.32 per cent of their 
weight, namely 7.1 per cent between the first and the second weighing, 
2,8 per cent between the second and third and 0.42 per cent between the 
third and fourth. During this experiment the mean temperature was 
43.29° F. 

Drying of beets pulled, topped and left in rather small piles. — 
The same morning four other rows of beets were dug, pulled and topped as 
rapidly as possible. The tops and beets were weighed separately. The 
beets were thrown in small open piles according to a common practice of 
beet growers and the tops were laid in a single windrow. The mean tem- 
* peratuxe during this experiment was 50° F. The experiment was repeated 
on the Mowing day, the mean temperature during this experiment was 
■ 52 0 F, The results were as follows: 
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ist Experiment: 

Roots, Loss per cent in weight from io 35 a. m. to 2.15 p. m. 

Tops. » » » 10.20 a. nx to 2 p. m. 

-<> » ,) * 2 p, m. to 5 30 p. m. 


0.54 

12.8 

9-4 


2nd Experiment: 

Roots. Loss per cent in weight from 11.00 a. m. to 5.30 p. m 
Tops. » » » » » 15 • 


2.42 

IO.CJO 


The drying of beets fueled, topped and left in piles of medium 
size. — On October 17,1912, at Ogden, several other rows of beets were dug, 
topped and thrown into two piles of medium size after being weighed. 
These were then weighed again at intervals. The mean temperature during 
this experiment w 7 as 43.25 0 F. 

A similar experiment was carried out at Garden City, Kansas and lasted 
from November 10th. to 14th. The temperature ranged between 67 
and 4 0 F. 

The losses during 24 hours in the first experiment amounted t o 4.70 
per cent, and in the second 6.48 per cent (average of two series of experi¬ 
ments lasting four days). 

The drying of beets pulled and piled without being topped. — 
Simultaneously with the experiments at Garden City other series of beets 
were thrown into piles without topping them. The mean daily loss in 
weight was 7.9 per cent (average of two series for four days). 

The drying of beets pulled, topped, thrown into large piles 
and left for several days. — On October 14,1912, a plot of sugar beets 
was dug with a special beet plough. As rapidly as possible the beets 
were pulled and topped and weighed (deducting the tare due to adhering 
soil which had been determined on a sample weighing about 100 lbs.). They 
were then piled in two piles of about 500 lbs. each and left uncovered in 
the open field for five days. The mean temperature during the experi¬ 
ment was 47 0 F. 

At the same time another pile similar to the above was made but co¬ 
vered with beet tops. The results w r ere as follows : 


Uncovered piles Series i Series 2 

Loss of weight in 24 hours, per cent . 3.59 2.21 

» from ist to 2nd day. 4.53 3,24 

» » 2nd to 5th. 6.94 8.69 


Totals . . . 15,06 14.14 

Covered piles 

Loss of weight in 14 hours, per cent. o. 54 0.71 


» from ist to 2nd day. 0.885 0.93 

* » and to 5th. 2.775 3 ^ 


4.180 4,85 


Totals . . 
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Thus in the large uncovered piles the mean daily loss during the first 
five days was 2.92 per cent, and in the covered piles 0.9 per cent. These 
Josses are smaller than in the case of small piles or when the beets are spread 
on the field. 

Effect of drying upon the sugar content of beets. — From some 
beets taken from a silo a diagonal core was rasped out for analysis. The 
next day a similar core was rasped out after the beets had been exposed for 
4 y 2 hours to a brisk current of air. It was found that the percentage of 
sucrose increased as the water was withdrawn by evaporation and that 
some inversion and decomposition took place even during so short a period 
as about 30 hours, the time covered in this series of tests. This inversion 
is insignificant when the delivery of the beets is delayed from 1 to 3 days 
after they have been dug and topped, but it should receive consideration 
when the farmer has to silo his beets for weeks or months. 

The drying of sugar beets in very targe open piees. — About 
57 tons of beets were placed in three adjacent piles, containing respec¬ 
tively 11 tons 900 pounds, 16 tons 1 700 pounds, and 28 tons 190 pounds. 

This was done at Ogden during November 3, 4 and 5, 1912. They were 
left undisturbed until January 4,1913 when they were again weighed. 

During the two months they lost 4.1 per cent. The mean temperature 
during the entire period was 36.72° F., and the rainfall 1.42 inches. 

301 - Effects of Attacks by Cercospora beiicola on the Composition of Sugar 
beets. — See N° 357 of this Bulletin . 

302 - Method of Drying of Kentucky Tobacco. — benutcasa m. in Mimstero deiie Fi- SX i MULj 

name, Direzione Generate delle Privative, Bollettino tecnico della Coltivazione dei tabacchi aroma 

pubblicato per cura del R. Isiituto sperimentale in Scajati {Salerno), Year XIV, Nos 5-6, narco! 
pp. 173-181. Scafati, September-December 1915. andmedi 

Some Italian tobaccos even after the most careful drying tend to ab- CR0 ^ 
sorb moisture from the air. This hygroscopicity of leaves may result in j 

reducing their value and their suitability for the making of fermented cigars. 

This hygroscopicity varies with different tobaccos, some being able to 
absorb 22 per cent of moisture without deterioration, whilst others deterio- j 

rate with 10 per cent of moisture. As a general rule, it may be said that 
from 17 to 18 per cent of moisture may be retained without deterioration 
by most tobaccos but that 20 per cent should not be exceeded even in the 
most resistant tobaccos. 

By a rational drying method the tobacco is dried to a degree exceed¬ 
ing that required, but before packing the tobacco is liable to absorb an 
excess of moisture equal to 22-23 P er ceri ^ or niore. 

With a view to a study of a method of reducing the humidity of 17-20 
per cent, according to the variety, the writer summarises the conclusions of 
his observations made in all parts of Italy during the past 20 years. 

1) Certain Italian Kentucky tobaccos require, in addition to careful 

natuiai drying, artificial drying immediately before being packed. i 

2) After artificial drying it is necessary to produce an artificial reab- , 

sorption of moisture until the leaf tissue becomes supple whilst the mid- ; 

rib remains dry. ; 
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3) Tobacco when thus treated not only keeps better but also is more 
acceptable to the consumer. 

4) The cost of this additional treatment is largely compensated by 
the higher price obtained. 

303 - New Experiments Carried out in 1914 at the Medieinal Plant Experiment Sta¬ 
tion at Kolozzsvar (Hungary) (i). — I. Pater B£la in Ktsirletugyi KozlemSnyek 
letin. of the Agricultural Stations of Hungary) Vol. XVIII, Part, 3, pp. 639-657. Budapest 
1915. II. Idem n On the Degeneration of the Species of Mint Cultivated in Hungary». 
Ibidem, pp. 625-638,8. figs. 

I. — The continuation of experiments on : 

1) The cultivation of roses for essential oil; 2) sowing delicate medi¬ 
cinal plants; 3} artificial propagation of Claviceps purpurea / 4) artificial 
manuring of Mentha crispa ; 5) the acclimatisation and manuring of ‘‘Mit¬ 
cham ” peppermint {Mentha piperata) imported from England; 6) the 
acclimatisation of Japanese mint; 7) manurial experiments with Melissa 
officinalis ; 8) manurial experiments with Cnicus benedictus. 

These experiments have established the following facts : 
i 1) Many species of roses grown for essential oil, Rosa damqmpna 
trigintipetala, Rosa ceniifolia, Rosa moschata and Rosa rugosa were 
vated in the open. The last of these varieties gave much the best results, 
because it was the most easily propagated. 

2) Many plants with minute seeds that have hitherto been sown in 
nurseries, succeeded well in the open ; these were: Digitalis purpurea, Ori¬ 
ganum Major ana, Inula Selenium , Rheum sp., Salvia officinalis, Salvia 
Sdarea, Valeriana officinalis , Pyreihrum cinerariaefolhm. The autumn 
sowings of j Hyoscyatnus and Datura Stramonium succeeded better than the 
spring sowings which were generally a failure. 

3) Experiments on the artificial propagation of ergot {Claviceps pur¬ 
purea), were successful when the sclerotia were sown in the autumn in the 
open; when they were cultivated indoors the spores did not germinate. 
Of the sclerotia sown, only those buried in the ground to a depth of from 
2-3 ems. germinated, any sown at a less depth, or on the surface ofj^ie 
soil, did not germinate. On a plot of 2 sq. metres, ergot was obtained by 
artificial infection on 160 ears of rye. 

4) The manurial experiments with Mentha crispa (Curled mint) 
gave excellent results: a 40 % potassic fertiliser applied alone increased to 
a considerable extent both the green crop and the yield of essential oil. 
The essential oil of plants manured with potassic fertiliser alone was much 
clearer and more plentiful than that obtained from plants for which phos- 
phatic and nitrogenous manures had been used, whether applied sepa¬ 
rately, or mixed. 

5} The experiments made with the Mitcham variety of English pepper¬ 
mint were very successful. This variety gave better results Ilian Mentha 
Agnidliana. The manurial experiments proved that a mixture of phos- 
pha tic, nitrogenous and potassic fertilisers increased the yield most. 

See : B. December 19I3, N° 1345 ; B. January 1914, pp, 27-31 *The Cultivation of Medi- 
Plants in Hungary* by D r Bela Pater. 
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6) The experiments in acclimatising Japanese mint gave very 
satisfactory results. The total amount of menthol obtained from the plant 
grown at the Station was 81.12 per cent., while the essential oil produced 
was equal to the Japanese oil called " Torioroshi Crystals of menthol 
were even obtained from it. 

7) Manurial experiments have shown that balm Melissa officinalis , 
derives much benefit from a complete fertiliser. While a plot of 514 sq. 
yds. manured with a compound of phosphatic, nitrogenous and potassic 
fertilisers yielded a return of 136 lbs, the control plot of the same area only 
produced 64 lbs of dry plants. 

8) The manurial experiments with Blessed Thistle (Cnicus bene - 
dictus) showed the efficacy of nitrogenous fertilisers. 

II. — On the degeneration of the species of mint cultivated in Hungary . 
In growing varieties of mint one of the most important questions is that of 
their degeneration. This, as is known, occuis very easily, and changes both 
the habit and the composition of the plants. The Medicinal Plant Experi¬ 
ment station which has been engaged in growing different varietes of mint 
for some years, has observed the following facts : 

1) Curled Hungarian mint has shown itself very stable, both as re¬ 
gards its external characters and its composition. The cultivation of a 
single variety for 19 years has given rise to no modifications in its characters. 

This constancy of form, together with the absence of retrogression in 
intermediate characters, permits of the conclusion that the Hungarian curled 
mint is not a hybrid, but a variation of Mentha spicata Huds., which has 
been improved by cultivation. 

2) The Agnielliana variety of Mentha piperita easily degenerates; 
the writer gives several photographs showing cases of degeneration. These 
cases of degeneration have allowed of the recognition of the intermediate 
forms of Mentha aquatica, of M. viridis and M. verticillata. In all probabi¬ 
lity Mentha piperita Agnielliana is a hybrid of these varieties. 

3) The “Mitcham” English peppermint grown at the Station since 
1912 seems to belong to the M. verticillata type ; but forms of M. aquatica 
have been observed among degenerate plants, hence it appears that the 
English peppermint is 1 also a hybrid, as it often reassumes the parental 
characters. 

4) The Japanese mint grown at the Station since 1911 only showed 
degeneration in the colour of the stem and leaves, which varied between 
light green and dark reddish brown. The inflorescence has shown itself 
to be very constant and has the characteristic form of M. arvensis ; 
it is consequently doubtful whether Japanese mint is a product of hybridi¬ 
sation. 

304 - Intensive Cultivation of Pineapples with Citrus in Queensland. — Queensland 

Agricultural Journal, Vol. 4, Part. 5, pp. 280-281. Brisbane, November 1915. 

The following yields were obtained at Woodford Queensland, in the 
third year from 2 acres of pineapples (“ Rough pine ”) interplanted with 
oranges and mandarins: 
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Cases Weight 

tons cwts. 

Summer crop (February-March) ,. 928 27 — 

Winter » (Jtine-October). 196 6 1 

Total yield ... 1124 33 1 


In addition to these 1124 cases exported to Brisbane about a score 
were sold or consumed locally. 

A plantation of “ Smooth pine " of one acre gave in the 18th month 
225 cases as a summer crop and 182 cases later, as a winter crop. 

The prices of pineapples at Brisbane in October were: Queens 8 to 12/- 
per case ; " Ripleys ” 9/- to 11/- per case; “ Common ” 8/- to 10/- per case. 
The retail prices were “ Ripleys ” 8/- to 9/- per dozen;“ Rough 17 3/- to 6/- 
per dozen ; “ Smooth ” 3/- 6/6 per dozen. 

These yields, checked by the Superintendent of Bruit Culture of the 
Queensland Department of Agriculture are the result of careful culti¬ 
vation and rational manuring, and are therefore not to be considered as 
exceptional. 

305 - A Suggested Explanation of the abnormally High Records of Doubles Quoted 
by Growers Of Stocks ( Matthiola ). — Saunders Edith R. (lecturer Newnham 
College, Cambridge) in Journal of Genetics , Vol. 5, No. 2, pp. 137-143* Cambridge, 
Bee. 1915* 

During recent years the writer has obtained considerable evidence 
to show that the actual output of doubles among the strains of stocks now 
in cultivation does not exceed 56 to 57 per cent. Florists lists, however, 
still advertise strains capable of yielding 80 per cent of doubles. 

Additional evidence is produced to show that the greater viability of 
the double producing seeds, as compared with the single, will account for 
the increased output of doubles. 

A certain gardener isolated a strain of white stocks wlii^h gave the fofc 
lowing results in his flower beds during 4 years : 

Singles Doubles 


1911 28 194 

1912 17 93 

1913 30 x 8 o 

1914 ...... 55 216 


A control experiment was carried out with seed of this strain collected 
in 1911. Every seedling produced was grown until it flowered so as to 
avoid any sort of partial record. The result was 185 singles and 224 doubles 
or about 55 per cent., thus proving that this strain behaves exactly like all 
other strains when completely grown. 

When the seedlings were classified according to their vigour the pro¬ 
portion of doubles varied from 75 per cent, in the most vigorous group to 
40 per cent, in the least vigorous groups. 
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306 - The Effect of Various Dressings on Pruning Wounds of Fruit Trees.— Howe, g. h. 

in New York Agricultural Experiment Station , Bulletin, 396, pp. S3-94. Geneva N. Y., 

February 1915. 

An account of experiments, begun in 1911, with different substances 
on pruning wounds of fruit trees, in order to determine the effect of the var¬ 
ious compounds in accelerating the cure of the injury and their preserva¬ 
tive action against the attacks of fungi and injurious insects. These experi¬ 
ments have been made on apple trees (as representative of the pome fruits) 
and on peaches (as representative of stone fruits). The following substan¬ 
ces were employed: white lead, white zinc (both mixed with linseed oil), 
yellow ochre, coal tar, shellac and Avenarius carbolineum. They were 
applied, at different times of the year, to pruning wounds of various sizes, 
some newly inflicted and others of some weeks' standing. The effects 
were observed, both in the case of the treated wounds and in that of those 
which were left open, at the end of the first and the second season of growth. 
The principal results were as follows : 

In all cases the untreated wounds healed more rapidly than those pro¬ 
tected by any of the substances enumerated. Amongst the latter, shel¬ 
lac seemed, during the first period of growth, to excercise a stimulating 
effect on the development of bark around the wound ; this effect, however 
ceased at the second period of growth. Shellac caused the least injury to 
the tissues of the cambium, but, on the other hand, it had the least adhesive 
power. Avenarius carbolineum and yellow ochre did so much harm to the 
cambium that, in the writer's opinion, they should never be used for cover¬ 
ing pruning injuries. The lesion produced by coal tar was less serious, but 
this substance disappeared more quickly owing to absorption and evapo¬ 
ration. — White lead and white zinc also produce a slight injury to the cam¬ 
bium tissues when they are first applied, but these tissues soon recover, and 
at the end of the first growth period hardly any trace of injury is 
left. White lead and white zinc were the most efficacious of all the com¬ 
pounds used, and the former was the better of the two. 

Nothing is gained by waiting some weeks after pruning before applying 
the dressings. 

All the substances used in the experiments in treating the pruning inju¬ 
ries of peach trees produced such damage to the wood, that the wounds did 
not close. Consequently these substances should never be applied to the 
wounds of the peach; this probably applies to all other trees with stone fruit. 

In no case were the wounds, whether open or protected, observed to 
be invaded by fungi. As the substances used seemed rather to retard the 
healing of the wounds, it may be concluded that the treatment of injuries 
to the wood is, to say the least, useless. Nevertheless, had the experiments 
been carried further, it is possible that they might have exercised a useful 
effect upon the healing of very large injuries ; this however still remains to 
be proved. 
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307 - Soils of Massachusetts and Connecticut, with Especial Reference to Apples and 
Peaches. — Wilder Henry J. (Scientist in Soil Survey) in U. S. Department of Agricul¬ 
ture, Bulletin No 140, pp 73 , plates 21. Washington, April 1915. 

This is a study, for Massachusetts and Connecticut, of the soils, cli¬ 
mate, general conditions of orcharding and its future, methods of fruit 
growing, connection between the character of the soil and its suitableness 
to the different varieties of peaches and apples. This latter part is sum¬ 
marized by the writer as follows : 

Under cultivation, mellow loans and fine sandy loams overlying medium 
clay loams of friable structure excel for the Baldwin. Under the same soil 
conditions Rome Beauty thrives further south, where the climate is a little 
warmer. Heavy silty loam or light silty clay loam with similar subsoil 
brings a good “green” Rhode Island Greening, but lighter soils, such as 
fine sandy loams and warm mellow loams, excel if a high flush is desired. 

Soils favouring the Hubbardson are rich fine sandy loams, or heavy 
loamy fine sands with subsoils of fine sandy loam or mellow loam. 

For the Northern Spy and the Wagener, a mellow medium loam un~ 4 
derlain by heavy loam or friable light clay loam is desirable, but the supply 
of humus and the application of ammonia carrying fertilizers should be 
much greater for the Wagener than for the Northern Spy. 

The heavier of the soils described for the Baldwin seem promising for 
the Me Intosh. 

For Tompkins King and Gravenstein, an open textured loam, rather 
than a fine loam, with a subsoil of the same or only slightly heavier texture, 
is preferred. While similar soils are excellent for Ben Davis and Gano, 
it is believed that these varieties should be grown outside of New England. 

Both the Tompkins King and the Northern Spy soils give good re¬ 
sults with the Fall Pippin. 

A deep rich loamy soil with subsoil of at least medium porosity, prefer¬ 
ably a sandy loam, is excellent for Roxbury. 

Soil adaptedness under Connecticut conditions, to some of the com¬ 
mercial varieties of peaches, is as follows : 

Champion succeeds best on soils of only medium productivity but they 
should be deep and well drained. Medium to heavy friable sandy loams 
underlain by material not heavier than a friable loam and preferably a 
heavy sandy loam, are very desirable. 

Carman and Mountain Rose succeed best on soils somewhat less por¬ 
ous than the Champion but still deep and well drained. This soil condition 
seems typically supplied by the loams of the Wethersfield and the Middle- 
field series. 

The Elberta and the Belle prefer stronger soils than the Carman and 
the Mountain Rose. Foams, silty loams and silt loams, with subsoils of 
similar material, seem best to meet these requirements under Connecticut 
conditions. 

For Fate Crawford, a fairly strong soil, such as a light porous loam 
somewhat less retentive of moisture than the heaviest of the Elberta soils 
is desirable. 
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Some of the early varieties, such as Greensboro, are less sensitive to 
shallow soil conditions than the varieties mentioned above. 

30s - Report on New or Noteworthy Fruits by the New York Agricultural Experi¬ 
ment Station, Geneva, N. Y. United States. — Hedrick, U. P. in New York Agri¬ 
cultural Experiment Station Bulletin , N. 403 ; pp 211-220. Geneva X. Y., April 1915. 

This is the third report on new or noteworthy fruits from the New 
York Agricultural Experiment Station. The Station aim is that of test¬ 
ing all varieties offered on the market and recommended by the New York 
State nurserymen. The following numbers of varieties were being grown 
in 1914 : Apples, 412; pears 276; quinces, 18; peaches, 394; nectarines, 34; 
apricots, 47 ; plums, 296 ; cherries, 99 ; grapes, 404 ; currants, 33 ; rasp¬ 
berries, 70; blackberries, 41; gooseberries, 63 ; strawberries, 114; total 
number of named varieties, 2301. 

Before describing the new varieties, the writer has found it necessary to 
make an introductory statement on the relative value of new and standard 
varieties for commercial planting, as the varieties described in the first two 
bulletins on new fruits have evidently not been viewed in the right perspec¬ 
tive by some of the readers. 

The tendency on the part of many commercial fruit growers is to 
plant at once on a large scale the sorts recommended as promising in this 
series of bulletins, without bearing in mind that, no matter what the merit 
of a new fruit may be, it is often difficult to market it advantageously. 
A new variety must be looked upon as a speculation or as an experiment. 
A commercial fruit grower should let new varieties stand the test of time, 
demonstrate their value — in other words, become “ standard ” — before 
planting them extensively. — Standard varieties, for which the demand is 
much higher, should therefore form the basis of every good commercial 
plantation, although a few plants of a few new varieties may also be grown 
for trial. 

Peach. — Niagara is a variant of the Crawford peach. This group, 
though a dominant type, is a little too capricious as to soil and climate to 
suit the needs of commercial fruit growers, failing to bear regularly or abund¬ 
antly in any but particularly good peach soils. 

The best of the group is the Niagara . It ripens early in September, 
the fruit is yellow, with a handsome overcolour of red. The flesh is yellow, 
thick and firm, with a rich sweet flavour which makes it one of the most 
palatable peaches of its season. It is, as most of its type, a freestone. 
Its great point of merit, as compared with other Crawfords, is that it is 
less capricious as to soil and climate. 

Grape. — Muscat Hamburg is known in America and especially in the 
eastern States as a hot-house variety, the best adapted for forcing, but has 
lately shown itself to be also the best Vitis vinifera for out-door cultiva¬ 
tion. In New York State when grafted on roots resistant to phylloxera, 
it requires only some protection during the winter by covering lightly with 
earth. It will grow and bear regularly alongside of Concord, Niagara or 
Delaware. 

Cherry. — Lambert originated in Oregon and is now a standard variety 
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in its native State but is still on probation in eastern Ameiica. It is a 
Bigarreau, a seedling of Napoleon by Black Heart. The tree, for its strength 
vigour and health, and the fruit, for its beautiful purple colour and firm and 
juicy flesh, are both valued very highly. It is well worth testing for either 
home or market, and should find congenial soil and climate in many parts 
of New York State. 

Plum. —The Late Muscatelle plum has been tested for ten years at the 
Geneva Station and has come to be regarded as one of the best late plums 
out of the 500 or more that have been fruited with it. The plums are ro¬ 
tund in shape and of a beautiful purple-brown colour slightly mottled 
with russet. The flesh is tender, meaty, firm, juicy, sweet and aromatic. 
As a culinary fruit it can hardly be surpassed. For home use and local 
market trade it is certain to prove a valuable variety. 

Gooseberry . — industry is the most popular of all English kinds in Ame¬ 
rica. The bushes are strong, stocky, vigorous growers and most productive. 
The greatest fault with this, as with all English varieties, is the tendency 
to mildew. The berries are of large size, roundish oblong, ranking high 
quality. Good for preserving and canning. It is worth being more gene? 
ally planted. 

309 - The “ Aribaud ” Peaeh; A New Variety from France. — desmoulin am., in Le 

Proves agricole et viticole , Year 37, \° 2, pp. 44-45 ViUefranehe (Rhone), January 9, 1916. 

The " Aribaud 99 variety of peach (obtained by Dr. Aribaud at Con- 
drieu, Rhone, France) has, for some years, been much cultivated in the 
part of the Rhone valley lying between Vienna and Saint-Rambert-d’Albon. 
Owing to its vigour, its foliage and fructification, as well as the shape of 
its fruit, this peach should be undoubtedly classified among the American 
varieties and comes probably from a plantation of “ Precoce de Hale ” of 
which the trees were used as grafting-stocks. 

The “Aribaud” peach tree is very vigoious and prolific; its fruits are 
very large, weighing on an average from 5 % to 7 ozs. (some peaches weigh¬ 
ed as much as 10 *4 ozs.); they are well-shaped, round and very firm and 
therefore travel well. The kernel is quite detached from the pulp. The 
colour of the fruit is fine, although of a duller red than in other varieties, 
the pulp is white, of excellent quality and very juicy. In the above- 
mentioned region, the peaches ripen, on an average, between the 5th and 
15th of August. The “ Aribaud ” peach tree is somewhat exacting as 
to soil, which must be rather deep and fertile; it cannot resist drought, 
which causes the fruit to fall. It is best planted 13 X 13 ft. apart or at 
13 X 16 ft. 

The writer recommends the cultivation of this peach, especially in 
commercial orchards, for purposes of export. 



VINE GROWING 


385 


310 - Observations Upon Direct Bearers in the Vaudois Vineyards (Switzerland).— 

Faes H. (Head of the Physiological Section), and Porchet F. (Head of the Chemical 
Section of the Vine-Growing Station at I^aiisanne). — I, Observations sur les Product eurs 
directs dans le vignoble vaudois, 1915; I^ausanne. Impmnerie Vaudoise. — II. Le Proves 
agricole et vittcole, Year 32, Nos. 33-35; 37-39; pp. 155-161; 210-212, 254-260; 301-305. 
Montpellier. August 15—September 26, 1915. 

A summary of a large amount of evidence collected since 1906, with 
the assistance of the Stafi of the Lausanne Vitieultural Station. 

Researches made of late years have often led to the conclusion that 
direct bearers are adapted: 

1) Especially to regions where mixed crops are grown, and where 
the hay-making and harvest operations are often accompanied by the 
application of sulphates and sulphur mixtures. 

2) To vineyards where the damp climate does not permit very fre¬ 
quent sprayings with sulphur. 

Since many of the Swiss vineyards are situated under such conditions 
it would appear a priori that they could be planted with direct bearers. 
This is, however, not the case, for in the Swiss, and more particularly the 
Romand vineyards, the substitution of hybrid direct bearers for native 
vines can only be effected satisfactorily under the following conditions : 

1) The direct bcares must above all be resistant to fungoid diseases 
and, if possible, to phylloxera. 

* 2) In the case of a Romand vineyard the direct bearer must, in 

addition, supply grapes and wine similar in character and qualities to the 
produce of the vines it is to replace; these are practically reduced to two 
the «chasselas» and «petit pinot» varieties. 

This is asking a good deal, but these requirements are justified. In a 
normal year, the Swiss vineyards produce a little less than half the wine 
consumed in the country; the native products, which are greatly expos¬ 
ed to foreign competition (for foreign wines under the present Customs re¬ 
gulations can be bought cheaper than Swiss) can only hold their own thanks 
to their special characters, which justify the marked preference shown to 
them by the native consumer. In order to insure their further existence 
therefore, the Swiss vineyards must first of all maintain the special charac¬ 
ters of their products which enable them to compete successfully with fo¬ 
reign wines on the market, even when these are sold at lower prices 

The Vitieultural Station at Lausanne being particularly anxious to 
prevent any injury to the quality of the native wines by the haphazard 
introduction of direct bearers into the Vaudois vineyards, has made prac¬ 
tical investigation of the principal characters shown, under the climatic, 
and soil conditions of the Canton de Vaud, by a certain number of hybrid 
direct bearers. These were kept under direct observation in the Experi¬ 
mental vineyards of the Station. These vineyards, which are 8 in number, 
and differ greatly in soil and exposure, have each an area of about 32300 
sq. yds and are divided into 3 plots planted as follows : 

Plot I. — “ Chasselas fendantgrafted on the series of different 
stocks. 

Plot II. — The direct stocks bearers of most interest to the region. 
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Plot III. — Native ungrafted vines serving as controls. 

The results obtained may be summarised as follows: 

Resistance to Mildew. — This in most direct bearers is superior to 
the resistance shown by Vitis vinifera. It varies enormously from one 
number to another and from one year to another. It is very pronounced 
in old direct bearers such as Noah, Duchess and Huntingdon; remark¬ 
able in the series Riparia X Gamay Nos. 595, 604, 605, 701 of Oberlin; 
considerable in Seibel Nos. 1,712, 2003, 2007, 2063, 4444 ; Couderc 146-51 ; 
Castel 1028. Unfortunately, this quality, possessed by hybrid direct pro¬ 
ducers, of resistance to mildew is often balanced by serious defects: grapes 
with wrong flavour, (Noah, Duchess, Huntingdon, Seibel 712 and 4444, 
Castel 1028), or too acid (Seibel 2003, 2007; Couderc 146-51) or too small 
(Oberlin 595, 604, 605, 701). Seibel 2007 has the well-known defect of not 
maturing its wood anything like sufficiently. 

Resistance to Oidium. — Under unfavourable conditions, the fol¬ 
lowing stocks are very susceptible to Oidium: Seibel 713, 880, 1020, 2735 
2791, 3858; Couderc 74-17, 82-12, 89-82, 106-46, 117-3, 198-89, 199-88? 
272-60, 343-14, 4401; Malegue 148-4, 292-1, 314-15 ; Castel 14539 a *id 19002 
Bertxlle Seyve 139 and 413; Oiseau rouge. As a rule, oidium seems to 
be a formidable enemy of a large number of hybrid direct bearers ; some of 
the latter lose their leaves on coming into contact with the smallest amount 
of sulphur. 

Grapes with imperfect flavour. — These are very numerous. 
The following vines especially have this defect: 

Seibel 21, 62, 69, 78, 117, 254, 621, 645, 712, 793, 802, 803, 840, 861 
1060, 2676, 2822, 2879, 2 88 i, 2892, 4132, 4145, 4444; the Coudercs 241-125 
and 343-14; the Castels 1028, 1113, 19002 ; Bertille Seyve 136, 184, 227; 
GaiHard 2; Noah, Plant des larmes, Viennois, Plant Fournier, Bacchus, 
Huntingdon, Hybride franc, Delaware. In some years the foxy or 
scented flavour of these grapes is much more marked than other years 
and it depends on the degree of maturity attained by the fruit. 

Direct Hybrid Bearers Regarded as Unsatisfactory 
for Various Reasons. 

Taste too insipid: Seibel 42, 130, 131, 215, 242, 426, 778, 2033, 2696, 
4436, 7501; Couderc 267-27; Bertille-Seyve 138. 

Extreme acidity , or lack of sugar: Seibel 2, 138, 175, 404, 724, 873, 
2785* 3858; Couderc 81-22, 90-38, 136-4, 146-51, 198-21; Castel 6518, 
I 35 I 9 J Bertille-Seyve 236; Oberlin 701; Jurie 580; Oiseau bleu ; Oiseau 
rouge. 

Mixed pink and green grapes: Seibel 1, 450, 452, 716, 835, 2620, 3704; 
Couderc 28-112 ; 71-61, 106-51, 4401; Jouffreau; Plant des Pardes ; Ali¬ 
cante X Terras. 

Grapes too small , or bunches too loose: Seibel 477, 2573, 2613, 2738, 
2779; Oberlin 595, the wine of which is much to be recommended in several 
respects ; it is of a fine colour, and has a pleasant fruity flavour. 
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Direct Bearers Considered as of Interest with Regard to the 
Speciae Conditions Obtaining in the Vatjdois Vineyards. 

After the removal of the unsatisfactory bearers, there remain out of 
the 159 direct bearers that had been kept under observation only 14 (8 black 
and 6 white) which give hopes of more promising results. These are the 
following: Black: Seibel 156, 782, 2003, 2006, 2007, 2063; Couderc 7104, 
Oberlin 604. — White: Seibel 880, Couderc 88-51, 117-3, Castel 1028, 
Gaillard 157, Duchess. 

They show the following characters : 

Seibel 156. — Fairly good resistance to fungoid diseases; production 
satisfactory; sugar (in different vineyards and seasons) from 11.3 to23.3% ; 
total acidity from 7.0 to 25.0 gms. per litre. Wine coloured, brilliant, dean 
taste, with 9.2 % of alcohol; 8.7 gms. of total acidity, and 30.1 gms. of 
total extract per litre (after 1 year in bottle). 

Seibel 782.—Good resistance to fungi, very productive, somewhat acid. 
Sugar (average of 2 years) 12.05 % ; total aridity 16.05 P er litre. Wine a 
little too acid some years. 

Seibel 2003. — Resists disease well, good yield ; large grapes, rather 
tart. Sugar 9.3 to 15.6 % ; acidity: 12-18.5 gms. per litre (3 different years). 
Wine sometimes well balanced ; occasionally too acid and watery. 

Seibel 2006. — Fairly resistant to fungi; large grapes ; vinous, but a 
little tart. Sugar (in different seasons and places) varies from 8.6 to 22.9 % ; 
total aridity 7.8-22.6 gms. per litre. Wine light, usually well balanced and 
pleasant. 

Seibel 2007. — Targe grapes; heavy yield; ripens its wood very badly; 
resists fungoid disease well; sugar 10 to 19.7 %; acidity: 7.8 to 25.3 gms. 
per litre. Vines light, sometimes with pleasant taste, some years extremely 
watery and acid. 

Seibel 2063. — Targe grapes ; moderate yield, good resistance to fun¬ 
goid disease; sugar 12 to 18.4%; total acidity: 9.9 to 15.3 gms. per litre. 

Couderc 7104.—Fairly acid; large grapes; a little attacked by Oidium; 
sugar 11.8 to 18.9 % ; tota 5 acidity 9 to 20.3 gms, per litre. 

Oberlin 604 — Sweet and highly coloured, but with very small grapes 
and poor yield. Good resistance to fungoid disease, sugar : 20.6 to 33 % ; 
total acidity; 6.7 to 15.8 gms. per litre. Good wine; alcohol: n.8 to 
13-6 %; (in 1911,1912 and 1913); total extract: 22.6 to 34.4 gms. per 
litre ; total acidity : 6.2 to 8.3 gms. per litre. 

Seibel 880. — Fairly resistant to fungoid disease; sweet, pleasant. Sugar 
14.9 to 17.2 % ; total acidity : 7.6 to 11.6 gms. per litre. 

Couderc 88-51. — Resists fungi well. Good yield. White, rose-colour¬ 
ed, clean taste, grapes small. Sugar : 14.9 to 18.8 % ; total acidity 7.3 
to 18.8 gms. per litre. Wine fairly good. 

Couderc 117-3. — Rosy white. Slight caramel taste; pulpy, but sweet; 
grapes small; yield rather small. Resists mildew well, but is much attack¬ 
ed by Oidium. Sugar: 13.8 to 25 %; acidity: 3.9 % to I 7*i g*as, P& Htre ' 
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Fairly good wine, rich in alcohol and extract, of normal acidity, slight cara¬ 
mel flavour. 

Castel 1028. — Sweet, large grapes, slight foxy-musk taste, good re¬ 
sistance to fungoid diseases. Sugar 15.1 to 19.9 % ; total acidity : 5,7 to 
12.4 gms. per litre, normal wine : the 1911 vintage contained : alcohol 
12 %; extract 17.8 gms. per litre ; ash : 1.34 gms.; total acidity: 5.2 gms. 

Gaillard 157. — Rosy in warm years, plentiful yield ; moderate-sized 
grapes. Sweet, somewhat flat flavour recalling the grapes of the Chasselas 
variety. While distinctly more resistant than the native vines, it suffers 
from mildew and oidium, as well as from Cochylis. Sugar: 11.5 to 21.8 % ; 
total acidity: 5.4to 17.6gms. per litre. This is the direct bearer which, 
under the conditions of the experiments, most nearly resembles the Chasselas 
variety and its grapes might be mistaken for those of the native vine. Wines 
of clean taste much resembling those made from Chasselas grapes; in 
favourable years nearly identical, in bad seasons inferior. 

Duchess . — Sweet, flat, average yield ; good resistance to disease. 

The following conclusions are drawn : $ 

None of the direct bearers that were the subjects of the experiments 
possess aU the necessary qualities enabling them to be recommended to the 
wine-growers of Romand Switzerland as substitutes for the wines on which 
their present reputation is based. 

However, the real progress made in this direction allows us to hope 
that the steady researches of those engaged in hybridisation experiments may 
one day provide the Vaudois vineyards with a sufficient number of vines 
which satisfy the requirements of the special conditions obtaining. It is 
therefore not rash to admit that the results hitherto obtained by the Lau¬ 
sanne Viticultural Station in its experimental vineyards are an encourage¬ 
ment to continue the study of the best numbers of hybrid direct bearers. 

311 - Testing Grape Varieties in the Vinifera Regions of the United States. — husmann, 

George C. (Pomologist in Charge of Viticultural Investigations) U, S. Department of 

Agri'ttliure Bulletin No. zoo, 157 pp, 10 tables, Washington, August 6, 1915. 

A resume of the viticultural investigations in the Vinifera regions of 
the United States up to 1910 was reported in Bulletin 172 0] the Bureau 
of Plant Industry. This Bulletin No. 209 supplements that work and gives 
additional data on the following subjects : 

1. — A comprehensive test of the resistant varieties of vines to deter¬ 
mine their adaptability to the different soils and climatic conditions. 

- 2. — A study of the congeniality of Vinifera varieties to the different 
resistant-stock varieties. 

3. — A study of the behaviour of fruiting varieties to determine those 
best suited to the different localities. 

4. — A consideration of all classes of grapes with reference to their 
resistance to destructive insects and diseases and, if found necessary, the 
origination of an entirely new class of grapes better adapted to Pacific 
coast conditions. 

. To afford facihties for solving these problems, the Bureau of Plant In¬ 
dustry has established 12 experiment vineyards in various parts of Call- 
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fornia. The total average of these vineyards amounts to 51.3 acres. The 
writer gives tables setting forth: 

1. — The average of each vineyard and the number of resistant vines, 
direct producers, viniferas on their own roots and viniferas on resistant 
stocks planted in each. 

2. — The temperature and rainfall at the twelve experiment vineyards. 

3. — The cultural data of fourteen American species of grapes whose 
varieties or hybrids are under test as resistant stocks in the said vineyards. 

4. — The growth rating of resistant and direct producing varieties 
in eleven of the vineyards. 

5. — The best growth records and relative merits of resistant-stock 
varieties in each of eleven of the vineyards. 

6. — Varieties of American native and France American grapes 
under test on their own roots in eleven of the vineyards. 

7. — Relative behaviour and value for different purposes of grape 
varieties tested b3 T grafting on resistant stocks and by growing on their 
own roots. 

8. — Relative behaviour and value for different purposes of improved 
native American and Franco-American varieties growing on their own roots. 

From the abundant material thus collected and elaborated, the fol¬ 
lowing are some of the conclusions drawn : 

Different species used as stocks with the same variety grafted on them 
may increase or diminish its vigour and productiveness ; increase or dimin¬ 
ish the quality, size and appearance of the fruit; cause it to ripen earlier 
or later, and bring about results varying from perfect success to almost 
complete failure. 

Extensive saccharine and acid determinations made of varieties graft¬ 
ed on resistant stocks and contrasted with the congeniality and growth 
ratings made of the same vines the same season, showr a close correspondence 
between these important chemical constituents of the fruit and the con¬ 
geniality of graft and stock. Similar growth ratings of a variety grafted on 
various stocks are found to be accompanied by fairly definite percentages 
of sugar and acid. The congeniality of the variety to the stock materially 
affects the resistant qualities of the stock. 

The quantity and quality of the fruit are usually in opposition on the 
soils and vines producing most abundantly; the fruit is usually not of so 
, much value per given unit as it is on vines that are relatively less produc¬ 
tive. 

Most vine varieties making perfect growth on resistant stocks are found 
. to yield heavier crops than the same variety when grown on its own roots. 

Cuttings of many hybrids root easily, although the cuttings from one 
of the parents may be hard to root. 

Where conditions are not suited to a given species, they are often well 
adapted to hybrids of that species with some other species. 

As cuttings of Monticola, Berlandieri, Aestivalis, Einceeumii, Bicolor 
and Caudicans are hard to root, they should be rooted in the nursery and 
grafted there, or planted in the vineyard and grafted afterwards. 
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Riparia cuttings root easily and are excellent stocks well suited for 
vineyard and bench grafting, but they are adapted to but few California 
soils. Soils in which Riparia varieties thrive usually produce large crops of 
only fair quality. 

Rupestris cuttings root and graft easily and are best adapted to bench 
grafting. When so used the dormant eyes should be cut out of the stock. 
Many varieties are not congenial to Rupestris, and their fruit is usually 
somewhat later in ripening than when grown on some other stock. 

In most instances Riparia, Berlandieri, Champini, and Aestivalis stocks 
are congenial to Vinifera varieties. Their fruitfulness is increased and the 
time of ripening hastened in comparison with the same varieties grown on 
other stocks. 

Some of the hybrid resistant stock varieties are making enviable re¬ 
cords as stocks under California conditions. 


[LIVE, STOCK AND BREEDING. ' 

312 - Experiments in Vaccination against Anthrax— eichhorn, adolf (Chici of the 
Pathological Division) in U. S. Department of Agriculture, Bulletin No 340, 16 pp. Washing¬ 
ton December 1915. 

The writer describes the production of anti-anthrax serum and the me¬ 
thods followed for determining its potency. He notes the disadvantages 
of vaccination by the Pasteup method, among which the unstable keeping 
quality of the Pasteur vaccine. In experiments conducted by the Bureau 
of Animal Industry of the U. S. Department of Agriculture it was found 
that in some instances a vaccine remained potent for a year, in others it 
proved inert within three months of its preparation. 

The writer carried out the following experiment: 

On September 8, 1914, two horses were vaccinated against anthrax 
according to Pasteur’s method. On September 29 their hyper-immuniza¬ 
tion began by giving them approximately 0.01 of a loopful of virulent an¬ 
thrax bacilli subscutaneously and was continued as follows : 


Date Amount of virus given each horse 

Oct. 21 1 loopful 

Nov. 15 10 loopfuls 

Dec. 9 5 cc. of an emulsion representing one-half growth of agar culture 

Dec. 29 20 cc. of emulsion representing washing of growth from 2 agar cultures 

Jan. 19 30 cc. emulsion, growth from 8 agar cultures. 

Feb. 6 40 cc. emulsion, growth from 2 mass cultures Irom flasks, surface area 

6 X 2 1 / 4 inches 

Mar. 7 50 cc as above from 4 mass cultures 

Mar, 31 50 cc. as above from 8 mass cultures. 

April 19. do. 

April 28. do. 

M!ay 11 do*. 

May 21 do. 

June 12. do. 
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In the above work four strains of anthrax bacilli were used, known 
as “ Davis”, “ 0071 ”, “ Burt ”, and “ Boener ”, the first two being highly 
virulent types and the latter two very much weaker. 

On June 25,1915, 6 litres of blood were drawn from each horse. Since 
then these animals have been bled regularly, 6 litres being taken from each 
horse, and an injection of virus made in the intervals between bleedings. 

In standardizing the serum, that taken from each horse was tested 
separately on guinea pigs into which 48 hours later a bouillon subculture 
of an attenuated strain known as rt Davis D” w T as injected. The results 
of the serum of the two horses agreed, 5 guinea pigs out of 6 rema inin g alive 
w r hile with the normal horse serum 5 out of 6 died. 

In view T of these results the “ Davis D 55 culture was used in the prepar¬ 
ation of the spore vaccine to be used simultaneously with the serum. 

For the preparation of the spore vaccine the writer recommends using 
peptone-free agar media and, after inoculation with the attenuated culture, 
growing the organism at a temperature of 37.5 0 C. for 4 to 7 days, by which 
time an abundance of spores will have formed. The growth is then collect¬ 
ed in a sterile flask and heated at a temperature of 6o° C. foi half an hour 
to destroy the vegetative forms ofi the organism. A measured quantity of 
this suspension can then be plated out in the usual manner and the spore 
content of 1 cc. of the suspension established. A dilution can then be 
made to the desired amount for inoculation purposes. For cattle and 
horses 1 cc. of vaccine containing 1 000 000 spores would constitute a 
proper dose, while for calves and sheep it has to be correspondingly smaller. 

The pathogenicity of spore vaccine should be such that an inocula¬ 
tion of approximately 250 000 spores (0.25 cc. of the standard suspension) 
kills guinea pigs in from 2 to 5 days while rabbits remain alive. 

For immunization purposes by the simultaneous method the serum 
should be injected first, then the spore vaccine. 

In herds where the disease has already made its appearance it is ne¬ 
cessary to take^the temperatures of all the animals and to subject to the 
simultaneous vacination only those that show no rise in temperature. 
All others should be given the serum-alone treatment in doses varying in 
accordance with the severity of the symptoms. If there is a considerable 
number of infections, it is advisable to use the serum-alone for all the ani¬ 
mals, and in 3 or 4 weeks to revaccinate by the simultaneous method. 

The simultaneous method was experimented on cattle and sheep at 
the experiment station of the Bureau of Animal Industry at Bethseda, Md. 
with success. 

The serum treatment was tested on pigs in a Maryland farm with the 
result that every affected animal recovered and not a single death from 
anthrax occurred among those animals that received protective doses of 
the serum. 

The serum and spore vaccine treatment was applied on several farms 
in Queen Anne County Md. to a total of 399 animals, including horses, 
mules, cattle, sheep and pigs, and to a total of 125 cattle in Noxubee County 
Miss, in both of which places the disease had broken out. No deaths 
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from anthrax occurred after the vaccination, the affected animals all re¬ 
covered from the disease. 

For the use of serum in the treatment of anthrax in man it is recom¬ 
mended that from 30 to 40 cc. of serum be injected in three or four dif¬ 
ferent places. 

Conclusions: 

1) Horses are suitable for the production of highly potent anthrax 
serum. Serum of such hoises should protect large animals in 10 cc. doses. 

2) The use of the serum-alone treatment is indicated in cases where 
the infection has already occurred in a herd. Since the serum confers 
only a passive immunity, it is advisable to revaccinate the herd in from 
3 to 5 weeks by the simultaneous method. 

3) The serum possesses great curative value. Depending on the 
severity of the infection, the curative dose is from 30 to 100 cc., the injec¬ 
tion to be repeated if necessary. 

4) For the simultaneous treatment a spore vaccine, carefully stan¬ 
dardized, is preferable to the ordinary Pasteur vaccine. 

5) Spore vaccine should be employed also in preference to the Pas¬ 
teur vaccines for immunization with vaccine alone. This vaccine has a 
decided advantage over the Pasteur, because of the possibility of more 
accurate dosing and because of its better keeping qualities. 

6) Experiments with concentrated serum and dry spore vaccine are 
very promising. This method would greatly simplify the vaccination pro¬ 
cess and also insure the product against subsequent contamination and de¬ 
terioration. 

3x3-Studies on Changes in the Degree of Oxidation of Arsenic in Arsenical Dipping 

Baths (1). — Chapin, Robert M. in Bulletin of the U. S. Department of Agriculture, 
No. 259, 12 pp. Washington, July 1915. 

For some years past it has been known that in the arsenic dips which 
are extensively employed for eradicating cattle ticks, the sodium arsenite 
gradually oxidizes to sodium arsenate, which is less poisonous and less 
efficient against ticks. Fulusk of the Bureau of Animal Industry showed 
that this change is essentially brought about by the growth of micro-orga¬ 
nisms in the dipping baths, other factors being relatively of little impor¬ 
tance. Studies on this subject have been continued during the part two years. 

The field experiments of 1913 involved the taking at fortninghtly in¬ 
tervals of samples from a number of vats in different sections of the 
country, and of testing them at the vat, after which they were sealed with 
wax or paraffin and analyzed at the laboratory. The results were plotted in 
diagrams. 

The laboratory experiments consisted: 

1. — In inoculating a mixture of peptonized broth with stock ar¬ 
senic solutions (arsenite and arsenate) with a portion of used dipping bath 
from the field. The mixtures were then left at room temperature for var- 

(Ed,) 


( x ) See also B . June 1913, No. 691 
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ying lengths of time, after which they were again analyzed and their final 
composition compared with their initial one. 

2. — In testing the efficacy of some antiseptics against the activity 
of the reducing and oxidizing organisms. 

The experiments of 1914 were directed toward determining the effi¬ 
cacy and practical applicability of formaldehyde as a preservative against 
oxidation of dipping baths in the vat. 

From the results obtained the following conclusions may be drawn: 

1. — All used arsenical dipping baths may be expected to contain : 
a) oxidizing organisms which work slowly, but steadily and per¬ 
sistently and b) reducing organisms which work very rapidly at times, but 
spasmodically. The reducing organisms exert an appreciable effect only 
in vats which are used at frequent intervals for dipping large numbers of 
cattle. The ordinary vat, used once a fortight, is likely to show only 
a slow 7 , steadily progressing oxidation of the arsenic, and periodical analyses 
must be made if proper dipping strength is to be maintained. 

2. —Formaldehyde solution (37 per cent) used in the proportion of 
1 gallon to every 1500 gallons (8 % fluid ounces to 100 gallons) of liquid 
introduced into the vat, appears a safe and effective means for reducing oxi¬ 
dation to a low figure. But since there seems to be no evidence that under 
ordinary conditions oxidation is ever likely to progress so far as to result 
in the use of baths injurious to cattle, the question of the use of formal¬ 
dehyde is purely economic. The writer believes that in most cases it will 
be cheaper to let some of the arsenic go to waste through oxidation. When 
the cost of a gallon of formaldehyde about equals the cost of all the materials 
necessary to make 500 gallons of clipping bath, there will probably be little 
financial gain either way, while there may be some real profit in its use 
through saving of labour in preparing the dip and through the reduction 
of offensive odour from the bath by keeping it under antiseptic conditions. 

314 - The Precipitin-Reaction of Pork Infested with Cysticercus cellulosae . — 

Sparapanx, G. C. in La Chnica Veterimria , Year XXXIII, N° 21, pp. 845-850. 

Milan, November 15, 1915. 

During the winter 1914-1915 all the specimens of measly-pork from the 
Municipal abattoirs of Venice were examined by means of the precipitin 
reaction to determine if all the diseased pork gives the reaction and whether 
this reaction is strictly specific for the parasite. 

After giving a minute description of the specimens examined and of 
the procedure followed the writer makes the following conclusions: 

1) By means of the precipitin-reaction parasitic antibodies can be 
found in the serum of measly pork. 

2) These antibodies, however, do not appear to be absolutely specific, 
for in 5 cases positive results were obtained in treating an albuminous solu¬ 
tion of measly pork with the antigen of Cysiicercus ceUulosae and also with 
the antigen of Echinococcus. In other cases positive results were obtained 
by treating an albuminous solution of pork infested with Echinococcus with 
the antigen of the cysts of Echinococcus and of Cysticercus cellulosae. 
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3) These antibodies were also obtained from 3 cases of meat contain¬ 
ing degenerated Cysticercus cellulosae. 

4) In two cases of parasitic infections not caused by Cestodes these 
antibodies were not found. 

315 - The Problem of Horse Sickness in South Africa. — Theiler, Sir Arnold in The 
South Afncmn Journal of Science , Vol. XII, No. 3, pp. 65-82. Cape Town, October 1915* 

The agent responsible for the malady (common in South Africa) known 
as horse sickness is a micro-organism which, belonging to the group of the 
ultra visibles, is generally spoken of as a virus. There are two forms of the 
disease, known respectively as the “Dunkop” and “ Dikkop ” forms. 
No positive proof has yet been obtained as to how the virus gains access 
into the body of a susceptible horse but all the evidence points to the agency 
of winged insects, particularly mosquitoes. Attempts to convey infection 
by means of these latter have, however, met with no result, notwithstanding 
the large number of species used. Possibly the difficulty of keeping the 
mosquitoes alive for a sufficiently long period is partly responsible for 
the failure recorded. 

With the object of discovering the source whence the insect host ob¬ 
tains its infection a number of inoculation experiments were made with 
birds (27 species), various wild mammals, reptiles and Amphibia. In 
addition to these the blood of domesticated ruminants, born and kept on a 
horse sickness farm, was used, and even that of a few natives, but results 
were always negative. The geographical distribution of both the disease 
and certain ammals would give a clu* as to the direction in which further 
experiment should be undertaken. For instance, it is known that horse 
sickness does not occur in Western Africa from North of Angola as far as 
North East Africa, but is present right through Central and East Africa 
to the shores of the Red Sea. 

From a practical point of view, the question of immunity is of great 
importance. Horses and mules may recover from either the Dikkop or 
Dunkop form of the disease but are not as a consequence necessarily immune 
from fresh attacks. A number of horses were injected with two forms of 
virus, the first, known as the “ ordinary virus, being obtained from a horse 
attacked by the sickness and the second, known as the ,f Tzaneen ” virus, 
from a case of reinfection in a mule considered to be immunised. From the 
experiments it results that although a horse may not react to a virus at one 
moment, yet when reinjected with the same virus at a later date, death may 
result. Further, with ordinary virus more horses die of Dunkop than of 
Dikkop. With the Tzaneen virus the reverse is the case. A certain num¬ 
ber, however, entirely failed to react. 

The majority of the horses that survived the injections were later 
tested for their immunity. Again a certain number of horses failed to react 
and it is estimated that the number of horses that will resist all injections 
of virus and be consideied completely immune is 3 to 4 per cent. 

Of the horses that reacted to the original injection (boch forms) a far 
better immunity was given by ordinary virus, and, as regards the two forms 
of the malady, a horse that has recovered from the Dikkop form of the ill- 
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ness has a better chance of resisting later infection than one which recovers 
from the Dunkop form. 

Methods oj cure or prevention .—The use of several of the more familiar 
parasitiotropic drugs, e. g. arsenophenylglycin, salvarsan, novoflavin and 
some anilin dyes, has been unsuccessful. Kor is rhe use of serum therapy 
of much value from a curative point of view*. Eradication of the disease 
is impossible as neither the virus reservoir nor virus transmitting insect 
are yet known; there consequently remains the protection of individual 
equines. Stabled animals can be protected against the disease effectively 
provided the stable is insect proof, as, however, horses and mules must be 
used at any time and frequently during the night, a protection applied to 
the skin comes into consideration. Th^use of paraffin oil has been fair 3 y suc¬ 
cessful. Antiseptics of the tar-derivafcion group have also been used, par¬ 
ticularly as sprays, with varying results. Lately, encouraging results have 
been obtained by dipping horses and mules at regular intervals in a cattle 
dip to vrhich was added 3 gallons of linseed oil and 2 gallons of paraffin oil 
for every 300 horses. Experiments to obtain a better protective substance 
to be applied to the skin of horses are in progress. 

316 - Bush Sickness, Work at the Mamaku Farm, New Zealand. — Beaees, c. j. and 

Aston, F. I. C in the Journal of Agriculture, Vol. XI, N° 5, pp. 377-383, 3 figs. Welling¬ 
ton, November 20, 1915. 

The New Zealand Department of Agriculture founded at Mamaku an 
experimental farm for the study of the disease called “ bush sickness ” 
which attacks cattle and sheep, especially young animals, grazing in the 
district. The work done at the farm since 1912 proves that the pastures 
which cause bush sickness are situated on soils which contain iron princi¬ 
pally in a form unavailable under natural conditions, and produce herbage 
lacking the necessary chemical constituents. These pastures can be much 
improved by an abundant use of phosphatic top-dressing. Phosphates 
have given the best results, of these a mixture of basic slag and superphos¬ 
phate undoubtedly has increased the growth of clovers to a greater extent 
than the other phosphates. A trial is now being given to a basic phosphate 
and to ground rock phosphate. 

The efficiency of syrup of phosphate of iron both in curative and pre¬ 
ventive treatment has already been well proved, but its one drawback 
is that it has to be administered by hand daily over a period of some three 
or four weeks at a time. 

Experiments were therefore begun with cattle licks. After several 
trials with other mixtures one was finally adopted containing perchloxide 
of iron and salt cemented together with plaster of Paris and a little lime. 
The stock in time become very fond of the lick. The bricks must not be 
left exposed to the rain which would dissolve out the constituents. 

Sufficient evidence is already available to prove that this lick is of 
great value in maintaining health, but it must not be assumed that it is 
in itself sufficient to enable cattle and sheep to be kept healthy. It is still 
evident that proper manurial treatment of the soil is a most valuable factor 
in combating bush sickness. 


6 
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Notwithstanding the above means, considerable difficulty is encoun¬ 
tered in rearing young animals and further experiments are being conduct¬ 
ed at the farm in order to solve the problem. 

317 - Beriberi and Cottonseed Poisoning in Pigs. — Rommel, George m. (Chief, Animal 
Husbandry Division, Bureau of Animal Industry) and Vedder, Edward B. (Captain, Me¬ 
dical Corps, United States Army) in Journal of Agricultural Research . Vol. V, No. it, 
pp. 489-493. Washington, D. C., December 13, 1915. 

Cattle fed for more than 90 to 102 days on a heavy cotton seed-meal ra¬ 
tion (6 lbs or more per head daily) become lame and their eyes discharge 
freely, blindness often resulting. Pigs, also, are peculiarly susceptible to 
the effects of cottonseed meal, the symptoms of sickness appearing at any 
time after 3 weeks of feeding, and deaths frequently occur with little 
warning. The disease in these latter animals manifest two forms, acute 
and chronic, and among the more pronounced symptoms are diarrhoea ; 
a harsh, rough, curly coat; paralysis, and shortness of breath. The 
conditions revealed on post-mortem examination bear a striking resem¬ 
blance to those seen in the disease known as beriberi in man. 

The writers have carried out a series of experiments to determine 
(a) whether the * * wet * ’ or acute form of beriberi could be produced in pigs on 
a diet of polished rice and (b) whether the disease hitherto called “ cottonseed 
poisoning ’* is not really beriberi. The ration consisted of steamed polished 
rice and tankage (9:1) or of maize meal and cottonseed meal combined in 
varying proportions. In all cases the pigs developed the typical symptoms 
of beriberi. 

The studies of the writers seem to lead to three general conclusions: 

(1) Pigs are susceptible to beriberi when fed on vitamine deficient ra¬ 
tions, such as rice. Symptoms of a pronounced character sometimes oc¬ 
curred after 8 to 10 days. 

(2) It is believed that the so-called cottonseed poisoning of pigs is a 
deficiency disease, analagous to the disease known as beriberi in man, if 
not indeed identical with it. Acute cottonseed poisoning corresponds to 
wet beriberi, and the chronic form to dry beriberi. 

{3) The cause of the so-called cottonseed poisoning is probably a defi¬ 
ciency in the ration, causing, among other manifestations, profound changes 
in the nervous system. The following explanation of this condition is 
offered: The grain with which the cottonseed meal is most frequently com¬ 
bined is maize. Maize is notoriously deficient as a single feed for animals,, 
and must be properly balanced to be fed satisfactorily. When maize 
meal is fed with cottonseed meal, a combination is made of two feieds both 
of which are deficient. 

The writers are engaged in further studies of this subject to determine 
more exactly the effects of cottonseed meal when fed in the ration of the 
pig, and to determine whether methods similar to those used to prevent be¬ 
riberi in man can be practically applied to prevent the so-called cottonseed 
poisoning of pigs. 
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318 - Observations on Fowl Cholera. — Mazzuoli, S. in La Chnica veterimria, 

Year XXXVIII, N° 1, pp. 1-6. Milan, January 16, 1916, 

Experiments at the Institute of Hygiene of the Veterinary School at 
Pisa show the serious nature and wide distribution of this disease. From 
a study of the means of and conditions necessary for the occurrence of this 
disease in practice the writer makes the following observations : 

1) The ingestion of virulent blood and slime of fowls that have suc¬ 
cumbed to the disease does not result in infection even if the quantity of 
virus ingested is considerable and even if the ingestion has been repeated 
several times. 

2) Ingestion of faeces of sick fowls in any stage of the disease 
only in exceptional cases results in the infection of healthy birds. 

3) The propagation of the disease is not effected by ectoparasites 
(Argas persicus). 

The writer concludes that the diffusion of the disease is correlated with 
the presence in some part of the body, especially the feet, of wounds 
through w r hich the virus from the faeces or slime gains entrance and read¬ 
ily infects the bird. In a similar manner infection may occur through 
lesions in the mucous membranes. 

The results of these observations agree with those obtained by Doers 
and Pick (Centralblatt fiir Bakieriologie, Vol. 76, p. 491, 1915) showing 
that the most frequent channel of infection is not the alimentary canal as 
is commonly supposed. 

319 - The Control of Contagious Epithelioma in Chickens by Vaccination. — mack 

Winfred B. and Records Edward, Agricultural Experiment Station , The University of 

Nevada , Bulletin N. 82, 16 pp. Carson City, Nevada, June 1915. 

The etiological identity of roup, avian diphtheria, and contagious epi¬ 
thelioma is a subject of controversy which requires further extended re¬ 
search to settle. Consequently it is uncertain whether the cases dealt 
with in these experiments were caused by pure contagious epithelioma vi¬ 
rus or w r ere due to mixed infection. 

The use of a virus prepared by triturating the morbid products col¬ 
lected from the skin and mucous surfaces and attenuated at 55 0 C. for one 
hour checked the spread of the disease promptly and exercised a favourable 
influence upon visibly infected birds. Cases thus treated ran a shorter 
and milder course than those not treated, and the mortality was materially 
reduced. 

Two injections were sufficient in most instances, but severe advanced 
cases benefited by a third and larger dose. 

In five flocks containing 3,062 birds, 1,668 of them thoroughly exposed 
and 1,394, or 45.52% of them visibly infected, the spread of the disease after 
vaccination was negligible. Of the 1,394 visibly infected birds treated, 
299, or 21.45 % died, and 1,095 or 78.55 % recovered. 

On the whole, the treatment was satisfactory and successful. In five 
flocks no unfavorable results followed the subcutaneous administration of 
the vaccine, but in two flocks serious toxic and septic processes were appa¬ 
rently caused by it. The crude preparation used is not, therefore, without 
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danger, and a more refined product must be devised. However, the conclu¬ 
sion appears warranted that in this method we have a fairly efficient 
means for promptly checking outbreaks of contagious epithelioma or the 
other uncertainly defined diseases, if there be more than one capable of 
producing similar morbid conditions in fowls, and a therapeutic agent of 
considerable value. Furthermore, that the prevention and control of this 
disease or group of diseases may eventually be placed on a sound scientific 
basis seems certain. 

breeding 320 - The Control of Sex. — Morosini, a. in Nuovi Annah di AyncoUum Sicihana, Year IV, 
Series VI, Part III, pp. 162-169. Palermo, September 1915. 

The writer summarises the most likely hypotheses advanced on the 
subject of the determination of sex. 

1) Hypotheses involving purely internal and organic factors: 

a) Normal alternation of the sexes (Berthon, Mesturer, Bouchut, Mascaro). 

b) Maturation phase 0/ the e*g (Thury, Giacchi, Gerbe, Coste, Albini, Dartigues), 

c) Predominance of one parent over another (Giron, Martegouie, ManteGAzza, 
Orchansky). 

d) Influence of the nervous system (Rawson, Doring). 

2) Hypotheses involving environmental or entirely external factors: 

a) Influence of climate , seasons , temperature, etc. (Axel-Key, Dtjsing, Siebold, Sachs). 

b) Influence of nutrition (Joung, Nussbaum, Maupas, Calkins, Molijard, Eandois, 
Treat, Kyber, Knight, Borner, Schenk, Russo, Ducceschi, Tallarico, Robinson), 

3) Alternative hypotheses involving the influence of various factors 
(Cleisz, Orchansky, Russo) (i). 

4) Hereditary hypotheses involving the existence of two special groups 
of Chromosomes following Mendels Law. (Cuenot, Bateson, Saunders, Castle). 

Assuming that the fundamental factor determining sex is strictly a 
metabolic one, the writer, working in the laboratory of Legal Medicine of 
the Royal University of Palermo, endeavoured first to determine in what 
the real nature of the sex cells actually consists, then, extending this idea to 
the sex of the matter contained in the cells, he attempted the solution 
of the other unknown factors more or less directly concerned with the fun¬ 
damental question. 

Following this method he first showed that sexual dimorphism cannot 
result from the action of the same factors in all species, and that the real 
crux of the question must be sought in various circumstances which, accord¬ 
ing to the particular case, act on the metabolism and consequently also 
on the sexual defferentiation, circumstances which are always different in 
the different species and of which part escapes detection. 

(1} Russo crossed normal black rabbits (dominant) with Himalyan (recessive) and 
obtained, contrary to Mendelian expectation, almost all recessives and almost all females after 
the 1st generation of hybrids. 
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The nutritional hypothesis taken as a basis of sexual differentiation 
should, according to the writer, be understood as the product of the interac¬ 
tion of numerous and varied elements of the most diverse functional value 
all capable of being grouped under the heading of -heredity and envi¬ 
ronment. 

The factors which the writer has united in his researches include pre¬ 
cisely the most important of those which biologists have applied separately 
in each case. He has succeeded by this method in obtaining for a long 
series of generations of different pairs of animals, litters exclusively unisex¬ 
ual, first all males and then entirely females from the same parents. 

This method is now being applied to live stock (sheep, asses and cows) 
at the Agricultural Institute of Calstelnuovo and the Royal Zooteehnical 
Institute of Luparello (Palermo). 

321 - The Inheritance of Coat Colours in Horses (1). — Anderson, \v. s. in Kentucky horses. 
Agricultural Experiment Station Bulletin No. 180, pp. 121-143. Lexington, Kentucky, asses 

July 1914. ’ AND MULES 

In this paper the writer gives tables on the inheritance of coat colours 
in horses which include 14 055 matings or the colour of 42 165 horses. 

These data are obtained from Sturtevant's tables and the American 
Saddle Horse Register. 

In the study of the hereditary connection between the various coat 
colours in horses, one great difficulty is found in the fact that the distinc¬ 
tion between the three colours: black, brown and bay is not sharp. This 
uncertainty is the cause of a number of errors and inaccuracies in the 
registration of the colour of foals which account for most of the apparent 
anomalies in the transmission of coat colour by inheritance. Thus from 
the table drawn up by the writer, the inheritance of all the colours, with 
the exception of brown, appears clearly. In order to get over this difficulty 
the writer proposes to register simply mahogany brown as bay, and seal 
brown as black. In this way the appearance of brown where bay or black 
is expected could easily be explained. 1 

Similarly, the question as to whether brown is recessive or dominant to - 

bay, which is rendered so complicated by the confusion of these colours 
would no longer be raised. There would thus remain only six colours which 
according to the writer can be arranged in the following order : the three 
coordinate colours gray, roan and dun, dominant to bay, black and chest¬ 
nut; bay dominant to black and chestnut and black dominant to chestnut. 

There being no records that would indicate the comparative strength 
of dun, roan and gray, these colours, for the present, are placed at the top 
of the list as of coordinate strength. 

As to the question whether the coat colour is connected with other 
qualities of horses, there seems to be no evidence in support of this view. 

The factors which control the transmission of colour appear to be indepen¬ 
dent of all other qualities. 

(Ed.) 


(i) See also B. 1913, Nos. 1057 and 1355; B. 19x4, 144. 
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The laws governing the heredity of colours promise to be of value as 
an indication of the method for further research on the laws controlling 
the transmission of the other qualities of horses, and as assistance in put¬ 
ting the breeding of horses upon a more scientific basis. 

As regards the colour of the hair, it is finally due, as suggested by 
KastlE, to: 

1. An oxiding enzyme of the nature of Tyrosinase. 

2. The presence of an oxidizable cromogen as Tyrosin or some simi¬ 
lar compound. 

3. The extent to which the cromogen is oxidized by the enzyme. 
As the oxidizable cromogen is present in the skin and hair, except pos¬ 
sibly in albinos, the question is what determines the extent to which the 
cromogen is oxidized by the enzyme ? As the inheritance of coat colours 
in horses is transmitted from generation to generation, that which deter¬ 
mines the extent to which the cromogen is oxidized must reside in the germ 
cells. The name given to it is factor or determiner. 

There are in animal coat colours, two kinds of white, one is domi¬ 
nant and the other recessive. It has been suggested by Gortner that the 
dominant white is due to the presence of an inhibitory enzyme in the epi¬ 
thelial cells which prevents the action of the oxidase, and that recessive 
whites differ by not having the power to produce pigments. The recessive 
white lacks the chromogen or oxidase, or both. The latter, or albino white 
would of necessity be recessive.in as much as it lacks the power to produce 
pigment and is without the means of inhibiting pigment production when 
the dements for its formation are present. 

The writer then discusses the colours of human hair and lastly the sub¬ 
ject of breeding horses to colour. The task is easy for the colour, which is 
recessive to all the others, namely chestnut, and more difficult the higher 
the degree of dominance of the colour desired. 

cattle 322 - Cow Testing and its Advantages. — 1. cole. r. d. in Department of Agriculture 
and Technical Instruction for Ireland, Vol. XVI, No. 1, *pp. 3*16, 6 tables. Dublin, 
October 1915. — II. Scheme for Encouraging Improvement in the Dairy Cattle of 
Ireland, Ibid., pp. 153-159. 

I. — The Department of Agriculture and Technical Instruction for 
Ireland introduced, in 1906, a scheme for establishing a register of Irish 
dairy cattle, under w T hich the owners of officially selected cows undertook 
to keep one year records of the milk yield of each animal. At the end of 
the year all cows with a milk yield of a certain quantity and a certain 
butter-fat percentage were entered on the register or herd book. Bulls 
from such cows sired by pure bred Shorthorn bulls or by registered dairy 
bulls were subsequently inspected and those which came up to a certain 
standard were selected as eligible for premiums of £10 per annum. In 
1912 the qualifications necessary for entry on the register were fixed at an 
annual yield of milk not below 6 000 lbs. with an average butter-fat percent¬ 
age of at least 3 per cent. Having introduced the system in this way the 
Department next proceeded to establish cow testing associations. They, 
accordingly, have appointed two instructors in cow testing, who attend 
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meetings of farmers and explain the objects and advantages of keeping 
milk records, and also the, desirability of forming such associations. In 
order to encourage this work further, provision was made in connection 
with the scheme for Improvement of Dairy Cattle in Ireland for grants to 
cow testing associations which undertook to keep systematic records of 
both the yield and quality of milk. Under this system a number of farmers 
living in the same district join together and form an association with presid¬ 
ent, and secretary, or supervisor. The members undertake to weigh 
the milk from each cow r morning and evening on one day each week during 
the milking period and, at the same time, take a small sample for the deter¬ 
mination of butter-fat. The weight of the milk is entered by the farmer on 
a record sheet, which is sent by him to the supervisor together with the 
preserved composite samples at the end of the month. The supervisor 
is then responsible for the necessary tests for butter fat, entries and cal¬ 
culations etc. which will enable the farmer to know exactly what is the total 
quantity and money value of the milk produced by each cow in his herd 
during the month. 

When an Association has been formed and the Department are satis¬ 
fied that suitable arrangements have been made to carry out the work of 
the association, they supply the association with the necessary record forms 
free of charge, and also for at least one year, contribute at the rate of two¬ 
pence per cow, per monthly test, towards the cost of testing for butter fat, 
provided the members contribute another penny per test, and that satis¬ 
factory records for at least 100 cows are kept throughout the year, and that 
the members are testing all the cows in their herds. 

At the end of the milking period, on application being made, the Depart¬ 
ment are prepared to inspect all cows whose yields of milk and butter- 
fat are up to the necessary standard, and those which are of good conform¬ 
ation and of well-defined Shorthorn type are placed on the register of 
dairy cattle. 

By means of such a system of cow testing with the gradual elimination 
of unprofitable animals, it is considered possible to raise the average milk 
yield*of Irish cows by at least 200 gallons per cow, this would mean an extra 
income to the country of almost £6 000 000 per year. 

II. — Provisions of Scheme No, 20 of the Department of Agriculture 
and Technical Instruction “for Encouraging Improvement in the Dairy 
Cattle of Ireland 5 \ 

Under this scheme the members of cow testing associations pay a 
much smaller proportion of the supervisor’s remuneration than is the case 
in most other countries where milk records are kept. In Denmark the 
farmers pay (approximately) three-fourths of the cost of testing the milk, 
and the Government the other one-fourth, while in Ireland the Depart¬ 
ment pay two-thirds of this cost and the cow owners one-third. 

The system of working cow testing associations in Denmark and some 
other countries is different from that practised in Ireland, inasmuch as 
under the Danish system it is usual to appoint a whole-time supervisor —* or 
tester —to each association, and this man travels from one farm to another, 
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visiting each member about once a fortnight. Such a system can be strongly 
recommended provided the herds are large (provisions for associations 
scheme) but it would not be suitable in the case of associations where the 
herds are small and scattered over a wide area. 

323 - The Value of Barley for Cows Fed AlfalfaExperiments in California. — 3 hure 

Gordon. H., Woll F. W. and Voorhies E. C. in Agricultural Experiment Station Berkeley , 

California, Bulletin 256, pp. 425-445. Berkeley, Cal. 1915. 

These experiments were made by the writers in 1913-1914 at the Ber¬ 
keley Experiment Station, in order to determine the effect produced upon 
the milk yield and the increase in the live weight of milch cows due to the 
addition of barley to a ration consisting wholly of lucerne. In the 1st 
experiment, 2 lots, each of 7 cows, were used; the animals belonged to the 
following breeds: Jersey (2), Shorthorn (5) and Holstein (7). They were 
fed for 3 periods of 3 weeks alternately on 1) lucerne (green, and in the 
form of hay); 2) lucerne ground barley. The cows received 30 lbs. of 
green lucerne per head daily, and lucerne hay ad lib. The barley was fed in, 
proportion to the amount of milk produced, the ratio being approximately 

1 pound of ground barley to every 5 pounds of milk. The average age of 
the 1st lot of cows was 4 2 / 7 years, and that of the 2nd 4 5 / 7 years, 
while the average number of months to the next time of calving was res¬ 
pectively 8.4 and 7.9. In order to accustom the cows to the rations they 
were to receive during the experimental period, a preliminary feeding of 
6 days was introduced. The live weight of the animals was determined 
for 2 consecutive days at the beginning and end of the experiments, and the 
averages for each experiment were calculated. The results of the first 
experiment are given in Table I. 

The increased production due to the addition of barley was thus 16 
per cent in the case of milk, and 13 per cent in that of butter fat. While 
on lucerne and barley, the cows ate 42 pounds of barley and 12 pounds 
less of lucerne hay per head weekly than when on lucerne only. Taking 
this difference into account, and on the basis of milk selling at 16 cents 
per gallon and including the value of the gain in weight by the cows at 
5 cents per pound, it is seen that a profit of $4.78 was secured per cow each 
week as a result of adding barley to the lucerne ration. If on the contrary, 
the price of the butter fat, instead of that of fresh milk, is taken into ac¬ 
count, a loss of S5.62 for the cows during the actual feeding of barley is 
obtained. 

In the 2nd experiment, the writers used two lots of 9 cows belonging 
to the following breeds: Holstein (10), Shorthorn (5), Jersey (2) and Guern¬ 
sey (1). The average age of the cows of lot A was 5 % years and that of 
lot B y 6 years; the average number of months to the next calving period was 
2.7 and 8.1 respectively. This time, the experiment was divided into 

2 periods each of 4 weeks duration. The other conditions were the same as 
those in the first experiment. The results are given in Table II. 

^ The increase in the milk and butter fat production, as well as the gain 
in live-weight, were not sufficient to pay for the barley fed in addition to 
the lucerne, whether the calculations be based on the price of the whole 
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Table I. — Results of Experiment I. 
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Table II. — Results of Experiment II. 
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milk or the butter fat. However, the immediate economic results obtain¬ 
ed are not the sole criterion by which to judge of the economic desirability 
of adding barley to a ration of lucerne. On account of the favourable 
influence of grain feeding upon the condition of cows and their offspring 
it may be concluded that the practice of feeding barley to cows on lucerne 
is economically sound, and for this reason, it is recommended by the 
writers. 

324 - Diuresis and Milk Flow. — Steenbock, H. {Assistant Chemist, Agricultural Experi¬ 
mental Station of the University of Wisconsin) in Journal of Agricultural Research, 
Vol. V, No. 13, pp. 561-568 Washington, D. C., Dec. 27, 1915. 

The writer has experimented to ascertain the effect of well-known diu¬ 
retics on the milk yield. Proof that these are able to influence milk secre¬ 
tion might lead to the discovery of a means to vary the proportions of the 
individual constituents of the milk. 

Two goats in full milk were used as the experimental animals and were fed the following 
rations: Goat 1, weighing 95 lb., was fed daily a ration consisting of 2 lbs. of oats, 0.5 lb.' of 
June-grass hay (Poa pratensis), 60 gm. of air-dried casein, 1 lbs. of fresh sugar beets (Beta vul¬ 
garis) and 2 gms of common salt. This provided sufficient energy and a sufficiently narrow 
nutritive ratio to serve excellently for milk production. 

Goat 2, weighing 81 lb., uas fed from 1.5 to 2 lb. of oats, 0.5 to 0.75 lb. of June-grass hay, 

1 gm. of common salt daily, though the latter was often refused. The specific diuretics used 
were sodium acetate, theocin, and sodium chloride. Neither of the first two substances when ad¬ 
ministered in reasonable doses provoke marked diuresis, the effects of urea and sodium chloride 
are described in the summary of conclusions. Data obtained during period of low consumption 
or of unusual restlessness on the part of the animal were discarded. 

The conclusions are summarised as follows : 

1) Urea administered in a diuretic dose is able to decrease temporar¬ 
ily the flow 7 of milk. Upon repeated administration the increased intake 
of water which follows the impoverishment of the tissues with respect to 
water content balances the draft for water imposed by the diuretic, and the 
milk secretion comes back to normal. 

2) Sodium chloride with its diuretic action as well as its laxative effect 
is unable to depress milk secretion under normal conditions, as it simulta¬ 
neously evokes an excessive thirst, which increases the water intake. 

3) With the decreased flow of milk caused by a diuretic the percen¬ 
tage of solids is increased. Fat is here the principal variable. 

4) The mammary gland shows no tendency to absorb and put out 
subsequently in its secretion additional urea absorbed by the circulation. 

5) It is difficult to interpret the results sometimes obtained with 
alfalfa hay as due to diuresis alone if urea diuresis can be taken as a type. 

325 7 Seventeen Years Selection of a Character Showing Sex-Linked Mendelian Inhe¬ 
ritance. — Pearl, Raymond (Biological laboratory of the Maine Agricultural Expe¬ 
riment Station) jjin The American Naturalist Vol XIJX, No, 586, pp. 595-608, 
2 tables, x fig. Lancaster, Pa., October, 1915. 

In 1898 there was begun at the Maine Agricultural Experiment {Station 
an experiment in breeding Barred Plymouth Rock fowls having for its 



POUI/TRY 


4<>5 


purpose the improvement by selection of the character f< winter egg 
production ” 

The experiment hzs fallen into 3 divisions or periods, viz : 

1) Period from 1898 to 1907. — This may be called the period of mass 
selection. The plan followed here is the same as would be used in the build¬ 
ing up of a hist class dairy herd. Individual records of performances are 
kept. The large producers are mated with the sons of large producers in the 
hope of obtaining a race of improved layers. A certain minimum perform¬ 
ance is required before a bird is " registered ” There is no test of the progeny 
of particular matings with respect to their laying ability. 

2) Period from 1908-1912. — In this second period the principle of pro¬ 
geny testing was introduced into the scheme of breeding. Further, selection 
was carried on for low production as w T ell as for high. 

3) Period from 1912 to Date . — During this period all selection for low 
and mediocre production was dropped. 

The results of the 17 year selection period are set forth in Table I. The 
number of individuals involved amounted to nearly 5000. 


Table I. — Mean Winter Production per Bird of the Barred Plymouth 
Rock Flocks from 1899 to 1915._ 
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» in -a years was due to unfavourable environmental influences, fox instance, in 

1914 ati inexperienced man was in charge of the incubation and rearing. ____ 
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Broadly speaking the experiment has shown that mass selection fo* 
production was not effective while selection which was based upon the per¬ 
formance of the progeny was extremely and quickly effective. As regards 
the explanation of these differences any interpretation which bases its ex¬ 
planation of the results on environmental action may be definitely put 
aside. To the writer, the essential key-note to the explanation of the re¬ 
sults of this long experiment is found in the fact that phaenotypic ■varia¬ 
tion of the character fecundity, in fowls, markedly transcends in extent and 
degree, genotypic variation . It is impossible in the great majority of cases 
to determine with precision what is ? hen's genetic constitution with respect 
to fecundity from an examination of her egg record alone. 

Thus the reason why no effect was produced during the first 10 years 
of selection and a marked effect during the last seven was because geno¬ 
typically high producers were uniformly selected during the latter period and 
not so selected in the former. Mass selection on the basis of performance 
(phaenotypic appearance) is in its essential nature a blind and haphazard 
process just so long as the correlation between the gametic and somatic* 
conditions of the character is not perfect. And it is an outstanding fact of 
the Menaelian investigations of the last 15 years that the gamete-soma cor¬ 
relation is very rarely, if ever, perfect. 

It appears on this view that selection for high egg production in the 
fowl is effective when it is ieal. That is, if one selects genetically high pro¬ 
ducers by means of the trap-nest plus the progeny test a high producing , 
strain is fixed very rapidly. If on the other hand high layers are selected 
merely by the trap-nest record alone, selection is not really made of genetic¬ 
ally high producers except in a portion of the cases. 

In discussing the bearing of the results of the experiment upon the gen¬ 
eral problem of the effectiveness of selection in modifying germinal deter¬ 
miners, the writer denies that there is any evidence whatsoever for assuming 
that through the process of selection the hereditary determiners of fecundity 
either have been or can be changed. All that selection has done is to change 
the constitution of the population in respect of fecundity genotypes, 

326 - Squab Raising in the United States. — 1 , 13 b, ai.krkd B (Animal Husbandman in 
Potiltry Investigations, Animal Husbandry Division) in U. S, Pefwrhnent of Av t ricullure t 
Farmer's Bulletin , 1ST 0 6816 pp. q figs, Washington, September 1015. 

A list of questions on pigeon raising was sent by the United States 
Bureau of Animal Industry to pigeon breeders throughout the United States 
and, among others, replies were received from 22 large breeders who kept 
from 300 to 2 200 pigeons and produced squabs for market, A large num¬ 
ber of replies were received from breeders who kept less than 300 pigeons. 
Their answers in general agreed with those from the large pigeon breeders, 
although they were more varied. 

From the above enquiries and from data supplied by the writer, it 
appears that pigeons are kept in all parts of the United States, but most 
^tfaejtarge squab-producing plants are to be found near the large cities in 
States and on the Pacific coast. Many pigeons are kept 
issue on general farms in the Middle West and South. Prolific 
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pigeons producing large squabs are mostly kept confined in pens, while 
common pigeons which are less prolific and produce smaller squabs of a 
poorer quality are kept on the general farms and are usually allowed their 
freedom. 

Most of the large successful pigeon farms make a business of selling 
breeding stock and are not devoted primarily to the production of squabs 
for market. The large squab producers raise almost exclusively pigeons 
of the Homer and Cameaux varieties, and on a smaller scale some Dragon, 
white Maltese or Hen, and White King. All of them except one keep their 
pigeons confined. The birds are mated at the age of 5 to 7 months, the 
average being 5.7 months. 

Wheat, maize, kafir corn, Canada peas, millet and hemp were the grains 
most commonly fed, while peanuts, grass seed, oats, buckwheat, sunflower 
seed, rice, cowpeas are also used. About one-half of the breeders reported 
the use of some kind of green food including a wide range of such mat¬ 
erial. Rock salt was used by one-half of the breeders, loose table salt by one- 
fouith and table salt in hard lumps by the rest. About 16 per cent used 
some extra feed such as millet or hemp during the moulting x^criod, while 
several who did not use any special feed for assisting the moult supplied 
these grains in their regular rations. One third used hoppers in feeding 
the pigeons. 

About one-half supplied tobacco stems as the entire, or for part of the 
nesting material, and hay and straw were commonly used while others used 
pine needles, pea vines and alfalfa stems. One-half reported freedom from 
all diseases and about one-fourth gave canker as a common cause of sick¬ 
ness. 

The diseases most commonly reported by small breeders were canker, 
<f going light 1 ' and roup. The principal method of treatment was prevention : 
by keeping everything clean, using disinfectants and killing sick or diseased 
pigeons. The remedies used were kerosene oil, permanganate of potash, 
lime, copper sulphate, carbolic acid, quassia chips, Epsoih salts, Vene¬ 
tian red, tincture of gentian, or a tonic in the drinking water. Dry sulphur 
and diluted peroxide of hydrogen were used for treating canker, and kerosene 
oil for roup. 

All the large breeders sold squabs for market while about one-half 
sold also as breeders. Of the small breeders fifty-five per cent sold squabs 
for market only, 33 per cent for market and as breeders, and 12 per cent 
for breeders only. 

I v arge breeders marketed their squabs at four weeks, except from two 
farms where they sold them at four and one-half weeks. Small breeders 
marketed at from three to six weeks, the average being 4.2 weeks. The 
number of squabs marketed from each pair of breeders varied in the small 
farms from 5 to 22 and averaged 13.8 and the weight per dozen squabs var¬ 
ied from 4 to 18 pounds, while the large breeders marketed 10 to 20 squabs 
from each pair of pigeons and averaged 13.1, and the weight of their squabs 
ranged from 6 to n pounds per dozen and averaged 9 pounds. The aver¬ 
age price for the year per dozen squabs varied from $ 2 to $ 4.62 and aver- 
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aged $ 3.43 for the large breeders while for the small ones the figures were 
$ 0.60, $ 6, and $ 3.01 respectively. The former made an average yearly 
profit from each pair of breeders which varied from 32 cents to $ 3 and aver¬ 
aged $1.52, while the profit of the small farms was between 20 cents and 
$ 7.50 and averaged $ 2.29. and the profit from breeders who sold stock 
largely for breeding purposes varied from $ 10 to $ 20 per pair. 

The feed cost for large breeders was from 95 cents to $ 2 per pair of 
breeders and averaged $ 1.32; for small breeders it varied from 40 cents 
to $ 4 and also averaged $ 1.32. 

An average yearly profit of $ 1.50 per pair of breeders is considered 
good on successful plants producing only squabs for market. The demand 
for squabs, especially in large cities, is gradually increasing. The supply, 
however, appears to keep pace with the demand, judging from the average 
price. 

327 - Orientation of the Mature Silkworm in the Act of Spinning its Cceccn.— Ra¬ 
venna, G., in Injomaziom Seriche, Year IX, N° 25, pp. 660-661. Rome, December 6,1915? 

In 1914, experiments were made at the Royal Experimental Silk Station 
of Padua to test the conclusions of MM. Mozziconacci and Kato. For 
this purpose Russian breeds were chosen as being better adapted on account 
of their rather elongated cocoons. According to these writers a vertical 
position of the chrysalid in the cocoon is injurious and should be prevented. 
In this position the last abdominal segment of the insect would be 
flattened and completely deformed by the pressure, thus interfering with 
the copulation of the moths and the production of eggs, which would also 
lack fecundity. 

The following results were obtained : 


1st IyOt. — Breed “Orange de Terek”. Cocoons of very dark orange yellow colour, 
ratter elongated, with one end very pointed. 

2nd Dot. — Breed “Orange de Kakhetie”. Cocoons generally of a very dark orange 
yellow, irregular oblong shape, pointed at one end. 

3rd Dot. — Breed “ Vert de Terek”. Cocoons of a mote or less dark green colour, 
elongated, pointed at one end. 

It was observed that on theJaunches of twigs the cocoons of all three 
lots had always the pointed end turned downwards. Fifty cocoons of each 
type were opened and it was found that in all cases the head of the chrysalid 
corresponded to the blunt and rounded end of the cocoon which pointed 
upwards. 

It was therefore supposed that the constant position of the chrysalid 
was due to the particular shape of the cocoon and that it was desirable to 
repeat the experiment with two breeds of different shape viz: the white 
and green breeds of Marhellan. In the former the shape of the cocoons ap¬ 
proaches that of the Japanese breeds, in the second that of the Chinese. Here 
again it was shown that the head of the chrysalid naturally corresponds to 
the upper part of the cocoon. After the escape of the moths from two 
specimens an abundance of fertile eggs was obtained. 
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The results^ therefore do not support the hypothesis of MM. Mozzico 
nacci and Kat 6 ; besides, this latter had been contradicted by M. Verson 
as early as 1894. 

32S - Phototaxy in Silkworms. — Acqua, C. in Informasiom seriche, Year IV, N° 1, 
pp. 1-3. Rome, January 10, 1916. 

Phototaxy is the movement of animals and plants in response to light* 
It is distinguished from phototropism in that the former .term imp lies the 
movement of the entire individual whilst the latter is applied to movements 
of portions of the individual. 

These experiments were particularly designed to determine if the 
vigour of the newly bom larvae accounts for the increased response at this 
stage. 

Experiments were made 1) on newly-born larvae deprived of food; 
2) on larvae of various ages allowed to feed ; 3) on moths. 

The results obtained are as follows : 

Newly born larvae show active positive phototaxy and are only slightly 
affected by the intensity of illumination and not at all by quality of the 
rays. This response appears to be related to the vigour of the larvae. It 
diminishes subsequently and disappears at the end of the first stage. In 
the subsequent stages there is a vegetative phototaxy, less vigorous how¬ 
ever, than that shown at birth, but similar to it in not being affected^ by 
the colour of the light rays. The moths show no phototaxy at all. 

The writer proposes in subsequent researches to study positive photo¬ 
taxy in various breeds, and to ascertain if it is possible to determine the 
vigour of the newly born larvae with a view to obtaining practical means 
of selection. 

329 - The Hydrobiological Station at Davos. — Fehlmann j. w. in Schwemrische 
Fischerei-zeiHmg, Year 23, N° 12, pp. 332-334. Pf&ffikon (Zurich), December 1915. 

On October 10, 1915, the first Swiss hydrobiological Station was inau¬ 
gurated at Davos. The Station was founded by the exertions of the Inspec¬ 
tor of Fisheries of the district of Davos, with the financial support of the 
authorities of the district, and under the direction of the “ Kurverein ” 
of the health resort. It will serve provisionally as a laboratory for the two 
scientists who for the past year have been occupied in making a‘botanical 
and zoological survey of the lake of Davos. The Station, however, is 
equipped with all the necessary apparatus for carrying out the most difficult 
hydrobiological and piscicultural research. With its two laboratories, and 
its situation close to the breeding ponds and lake, the new institution offers 
great advantages for a survey of the Alpine lake fauna and flora. Suf¬ 
ficient funds have now been obtained for the formation of a similar Sta¬ 
tion on the shore of Lake Lucerne. 

330 - Fish Culture as a Means of Using Alkaline land in Hungary. — brassy, M.,in 

I. — Visii%yt Kodemenyek , Year V, Part. 5, pp. 131-138. Budapest, December, 1, 1915. 

II. — Halaszctt (Pisciculture), Year XVI, N° 23, pp. 240-243 Budapest, December 1,1915. 

The immense tracts of alkaline land which form part of the great Hun¬ 
garian Plain (Alfold) can be improved and reclaimed by means of irrigation^ 
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as has been proved in convincing fashion by the numerous experiments car¬ 
ried out on alkaline meadows and pastures at Bekescsaba by the Experi¬ 
ment Station of Magyarovar. With regard to these results (i), many workers 
have drawn attention to the construction of fish ponds as a useful method 
of using very alkaline land useless for cultivation. 

As early as last century it was observed in fish breeding under natural 
conditions that the waters of alkaline soils are very favourable to the breed 
ing of fish. In fact, the water of lake Balaton, the most important lake 
of Hungary as regards fish-culture, is alkaline. But Lake Palics is still 
more remarkable in this respect. The writer tabulates the results of 
7 years working (1899-1905), from which data it is seen that the annual 
yield of Lake Palics per acre (it has an area of 1003 acres) varies between 
136 y 2 and 161 lbs. In view of this success, and the great impetus that 
has been given to fish-culture in Hungary during the last 20 years, the 
construction of artificial ponds has been begun on alkaline land. Fish cul¬ 
ture is better than irrigation for the improvement and utilisation of alka¬ 
line land. The excellent results obtained are summarised as follows : 

1) In ponds with alkaline water, the production of plankton is 
normal. 

2) Fish-culture requires a smaller water supply than irrigation, for 
the latter has to be carried out in relatively short periods of time, and if 
the water is insufficient the success of the crop is doubtful. Water is most 
needed at the beginning of spring, when the ponds that have been dried for 
the winter require filling, this is generally done between February and April, 
at which season the river floods afford a plentiful supply. The loss of wa¬ 
ter in these ponds is very small, for the alkaline soil hinders infiltration and 
the supply is therefore only diminished by evaporation. 

3) In the matter of manuring, fish-culture is also less exacting than 
irrigation. Owing to the part played by the water, it is easier to manure the 
bottom of the ponds than to manure irrigated alkaline soil. Further, the 
mud left by the spring floods is an excellent fertiliser, while the muddy wa¬ 
ter, when afterwards turned into the ponds, does no harm to the fish. In 
addition, the cattle that are periodically watered at the ponds, the drop¬ 
pings of aquatic birds, the heavy showers washing the adjacent cultivated 
land, artificial feeding etc., furnish the ponds with fertilising substances 
all tending to increase production. 

4) In addition to the advantages to be derived from the presence of 
fish ponds on arid land, another advantage of pisciculture lies in the 
leaching action of large sheets of water. Very alkaline soils that ate 
systematically .covered with water are changed and improved in the 
course of some years, so as to become suitable for any agricultural crop. 

The writer gives characteristic data relating to the 5 chief fish-breeding 
establishments on alkaline land; these have been exploited for some years. 
The areas of these 5 ponds are respectively: 1944 -1050 - 262 - 889 acres; 
they supply the market annually with 176,000 - 220,000 - 50,600 -10,000- 


m). 


(1) See B . January 19x3, N° 15. 
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1192 lbs. Mention is also made of the working of 6 ponds, each of about 
8 y % acres (on the Torokka estate). These were constructed on patches of 
alkaline soil, in order to make them suitable for cultivation. In the course of 
4-5 years, the removal of the alkaline substances by the water has so greatly 
improved the soil, as to allow of the following crops being grown upon it: 
wheat (with a yield of over 22cwt. per acre), maize for forage and sugar 
beets (with a yield of 403 cwt. per acre). 

On the strength of these results, the first attempts towards the exploit¬ 
ation on a large scale of the “ Puszta Hortobagy ” (the largest steppe of the 
great Hungarian Plain (1) were made. Of the 4260 acres of alkaline land 
reserved by the State for irrigation trials, 2840 acres have been set apart for 
Fish-breeding Stations. The water is brought to these ponds by a conduit 
II % miles long. The writer considers that these Stations should carry out 
a number of experiments on questions relating to the improvement of alka¬ 
line soils, as these problems are of great practical importance to the agri¬ 
culturists of the arid regions. Thus he recommends : manurial experiments 
with chemical fertilisers; experiments in ploughing and harrowing the 
bottom of the ponds, in order to accelerate the decomposition of nutritive 
substances, and the removal, by washing, of injurious salts, etc. 


FARM ENGINEERING. 

331 - Implements and Machinery at the Smithfield (London) Show, December 1915, 

— The Implement and Machinery Review , Vol. 41, No. 489, pp. 1041-1075. London, 

January 1, 1916. 

This account contains a brief description with some illustrations of the 
most noteworthy exhibits seen at the 117th show of the Smithfield Club 
which was held in Eondon from the 6th to the 19th of December 1915. 

Motor ploughs, agricultural motors, steam and petrol lorries, steam 
tractors and milking machines were the classes of machinery which received 
the closest attention from the public. 

During the week, well attended meetings of the Smithfield Club, Royal 
Agricultural Society of England, National Traction Engine Owner's and 
User’s Association, etc. were held. 

The following are some of the firms represented and a few of their most 
important exhibits. 

Hornsby & Sons : a new mower; and a iu y 2 HP, oil engine which 
burns either refined petroleum or almost any kind of crude gas or residual 
oils. 

John Fowler & Co.: a 12 HP. compound steam ploughing cable 
engine; a special deep anti-balance plough which is convertible to cut either 
four furrows 12 in. wide and 8 in. deep, or three furrows 16 in. wide and 
12 in. deep. It is also provided with special revolving disc skimmers on 

(1) See B. May 1913, N° 441. {Ed.), 
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roller bearings to cut and turn under all surface growth; Fowler-Wyles 
self-propelled motor plough with the latest improvements. It has proved 
itself capable of all general farm work and especially for work in orchards, 
vineyards, rubber and other plantations, 

R. Garrett & Sons : a superheated steam motor wagon and a com¬ 
pound steam tractor. By the use of superheated steam a 25 to 30 per cent, 
saving of fuel and water is effected, while the vehicle can travel an un¬ 
usually long distance without having to take up fuel and water. 

Corbett, Williams & Co. : a very simple 3 % HP. oil engine to which 
no heed need be paid after starting, except for oiling once or twice during 
a day's work. 

Robey & Co. who have built 35 000 engines since 1852 : a 5-ton com¬ 
pound steam motor wagon with a number of recent improvements. 

AvELing & Porter : a splendidly built compound ploughing engine and 
a 3-ton lorry for running at 12 miles an hour. 

Fodens, I/td. : a 3-ton compound steam wagon on rubber tyres, in 
which the horizontal multitubular boiler is fed by a no vel friction pump of 
which drivers speak very highly. The running costs of the wagon are re¬ 
markably low. 

Bristol Wagon and Carriage Works Co: Victoria petrol engines of 
simple construction specially suitable to withstand hard work under the 
varying conditions of farm usage. 

Marshall, Sons & Co.: Oil engines, 6, 16 and 25 HP. They burn 
completely almost any commercial quality of paraffin, or oil fuel residuals 
and crude oils. 

Clayton & Shuttleworth : 5-ton steam wagon and a 3 to 4-ton 
petrol wagon with a 45 HP. vertical engine which runs at a 1000 revolutions 
per minute. Four speeds forward and one reverse are provided for. 

Mann’s Patent Steam Cart and Wagon Co, : a light steam agricul¬ 
tural tractor which is equally efficient for ploughing, harvesting, driving 
a thresher in combination with a stiaw elevator or chaff cutter besides being 
capable of driving any other farm machinery and hauling loads along roads, 

Wm. Allchin, Ltd. : a 3 to 4-ton steam wagon, in which the compound 
engine may in case of necessity be instantly converted into a double high 
pressure engine. It can carry water for a 40 miles run and coal for 70 miles. 

Blackstone & Co.: an engine capable of working on all kinds of 
crude oils as well as petroleum residue and developing a maximum amount 
of power with a minimum of cylinder volume. The same firm exhibited 
a swath turner in which the tines are individually free to follow the surface 
of the ground and thus the machine works equally well on the steepest 
ridge and furrow as on flat land, without any strain on the mechanism. 

W. Foster & Co.: a 7 HP. single-cylinder traction engine equipped 
for a working pressure of 150 lbs. and especially suitable where simplicity 
is required. 

# Ruston, Proctor & Co.: a 10 HP, "convertible” internal combustion 
engine which, with a slight alteration, may be readily converted to work 
upon benzol, petrol, paraffin and similar fuels or producer or town gas. 
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Much interest was raised by the “Ruston” safety canvas self-feeder for 
threshing machines (See fig. 1) for the addition of this apparatus to any 
thresher reduces the number of attendants required. It consists of a light 
wooden casing fixed at the drum mouth, affording complete protection to 
the attendant and rendering the scattering of the grain impossible. The 
sheaves are carried forward on an endless canvas driven by a pulley on the 
shaker crank. 

Whole sheaves cannot enter the drum owing to the presence of a 
series of steel prongs which separate the straw, 

Eagle Engineering Co. : simple and reliable motors which start 
on petrol and then use paraffin and are, therefore, very economical to run. 

Petters Ltd. : light agricultural 10 HP. tractor, of the semi-Diesel 



Fig. 1. — “Ruston” safety canvas self-feeder for threshing machines. 

type, designed to haul and operate any farm implement with only one man in 
attendance, who is able to steer the tractor by means of reins whilst seated 
upon the plough, mower or other machine to which it may be attached, 
Detroit Engine Works : ‘'Farmer's Special/' general purpose, sur¬ 
prisingly low-priced, economical and thoroughly serviceable farm engines. 
They run on petrol only. 

RansomEs, Sims & Jefferies : a heavy four furrow tractor plough for 
heavy land. The steerage of the land and front furrow wheel is operated 
by a single lever, and the hind furrow wheel is also operated by a lever. 

R, E. GlanvillE : Syracuse reversible riding one way plough (fig. 2), 
which any boy or girl can manage. It possesses two bodies mounted on 
separate beams, one turning the furrow to the right and the other to the left. 
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of hand labour. The “ throw** of the forks can be varied to suit different 
kinds of soil and the share, prongs, wheels, pole etc. are also adjustable. 

John Wallace & Sons : Champion potato digger fitted with the new 
adjustable graips or forks which can be set at almost any angle to suit all 
kinds of soil and which eliminate any liability to damage large tubers. 



Fig. 3. — “Challenge” Seed-Dresser. 


Wm. Fenbmore : hay loader and hay holder, which save a good deal of 
time and labour. The hay loader works equally well on ridge and furrow 
as on level land and it will take up hay as left by the horse or side rake* 
Any farm vehicle can be used with it and it requires only one man to attend 
to it. 
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Malden Iron Works Co. : Mugleston’s hay sweep, collects the hay 
either as left by the hay maker, swath turner or hay rake and takes it to 
the stacking elevators without needing carts or wagons. It requires only 
two horses and a lad. It clears a width of 14 ft. and equally well on level 
and on uneven ground. For travelling along roads it can be turned into a 
vertical position reducing the width of the machine to 7 ft. 

G. C. Ogle & Son : a new elevator for building stacks of hay or straw. 
It can be fixed for work in 15 minutes by a man and a boy and will deliver 
a two horse cart load of hay on the top of the stack within five minutes. 

Masse y-Harris : a new implement: the “stiff tooth cultivator" with 
safety spring trips to prevent breakage when the teeth meet with obstruc¬ 
tions, the teeth returning to their normal position when the obstruction is 
passed. 

F. M. Dossor : the “ Challenge; ” quite a new departure in seed dres¬ 
sers, for clover and small seeds. The work is done by a series of over¬ 
lapping belts with covers and hoppers which check and redistribute the 
seed to each section. Each sieve is capable of two motions, jumping or 
vibratory, and is brushed clean about ten times a minute by its automatic 
cleaner. 

J. A. Pemberton : hog motor and feeder. This machine compels pigs 
to grind their own grain as they eat. It is a metal cylinder with a hopper 
at the top which holds 4 % bushels of grain. The cylinder is rotated by the 
pig using its snout, pressing it against wooden projections attached to the 
cylinder and resting on a tray. The ground feed is distributed evenly, 
thus ensuring each animal an equal amount of food. It is claimed that its 
employment saves 25 per cent of the grain fed. 

J. S. Millar : “Superior" churn in which the body of the chum is 
of earthenware which cannot absorb any injurious matter and can be 
washed and dried very quickly. 

Other churns were shown by T. Bradford & Co. and by Waide & 
Sons. 

Milk separators were exhibited by the WolsELEy S. S. Machine Co., 
the Dairy Supply Co., G. Llewellin & Son, the Alexandra Separator 
€0., J. S. Millar & Co., Pond & Son, Perfect Dairy Machines Co., 
and the Melotte Separator Co. 

The milkuig machines on view were ; the u Vaccar n constructed by 
the Vaccar Milking Machine Co., A, R. Lester & Co/s milking plant 
and the " Amanco ” of the Associated Manufacturers' Co. which will 
milk seven to nine cows per hour, and one man can thereby milk from 
twenty to twenty five cows per hour. 

332 - Review of Patents. 

Tillage machines and implements. 

164 761. Harrow. 

165 247. Rake. 

165 531. Pulverizer and packer for earth, 

165 716. Harrow tooth. 


Canada 
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France 478068. Portable hand plough. 

478421. Rotary tilling machine. 

Sweden 39 328. Hand rake. 

39434. Rotary tilling machine. 

Switzerland 71 561. Implement for making holes in the ground for seeds or plants. 

United Kingdom 19 242. Apparatus for raising agricultural machines by the pull of the 

draught chain. 

19 519. Hand implement for weeding and thinning plants. 

19 588. Device for vertically adjusting the tool frame relatively to the 
wheels in motor ploughs and cultivators. 

United States 14 017. — 1 160 686 — x 163 143. Gang ploughs. 

14 018. Means for operating gang-ploughs. 

1 160 743. Wheeled plough. 

1161 X14 — 1 161 674 — 1 161 964 — 1162 068 — 1 162 544. Cultivators. 

1 161 143. Rotary plough. 

1 161 215. Beet plough.. 

1161 241. — 1 161 825 — 1 161 919 — 1 162 401. Ploughs. 

1 161 534. Power operated plough. 

1 162 013. Harrow. 

1162 077. Cultivator or other vehicle having manually controlled steer¬ 

ing wheels. 

1 162 332. Disk-harrow. 

1 162 457. Deep tilling gang plough. 

1 162 842. Subsoiler attachment, 
i 162 902. Roller cultivator. 

1163 240. Cotton chopper. 

1163 586. Weeder attachment for cultivators. 

1 163 895. Motor plough. 

1 164 147. Plough attachment, 

1 164 308. Traction plough. 

1164 390. Gang plough hitch. 

1164 543. Wheeled cultivator. 

Manure distributors , 

United Kingdom 19701, Manure and seed distributing attachment to a disk harrow. 
United States x 160 688. Attachment for manure spreaders. 

x 161 371 — 1162 903 — 1 164 579. Fertilizer distributor. 

1163 013. Straw spreader. 

Drills and sowing machines . 

39 436. Device for potato setting machine. 

71 561. Implement for making holes in the ground for seeds or plants. 
1 160887 — 1 161 560. Potato planters. 

1161 298 — x 162 526. Com planters. 

1164 393. Com planter marker. 


Sweden 
Switzerland 
United States 
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Reapers , mowers and other harvesting machines. 

Canada 165 143. Harvester. 

165 iqx. Shocker. 

165 b65. Hay dumping rack. 

Netherlands 482. Mowing machine for water plants. 

United Kingdom 18 422. Improved fingers for mowing machines. 

18 957. Lawn mower. 

19 268. Flax pulling machine. 

United States 1 160 696. Grain harvesting machine. 

1 x60 759. Kafir com header, 
x x6o 777. Corn husking and harvesting machine. 

1 161 252. Ensilage harvester. 

1 x6x 758. Grain elevator. 

1 162 869 — 1 164 306. Harvesters, 
x 162 981. Com shock harvester. 

1 163 237. Attachment for harvesters. 

1 164 x33, Self-dumping hay rake. 

Machines for lifting root crops. 

Canada 164 917. Harvester for beets. 

Sweden 39 378. Implement for cleaning and separating root crops. 

United States 1163 348. Potato digger. 

Threshing and winnowing machines. 

Canada 165 169. Grain separator. 

Sweden 39 358 — 39 602. Winnowing machine. 

United States 1 163 513* Threshing machine. 

Machines and implements for the preparation and storage of grain, fodder , etc . 

Canada 164 805. Grain grinder. 

Italy 148 927. Straw baling press. 

Sweden 39 378. Implement for cleaning and sorting root crops. 

United Kingdom 19 133. Machine for pearling or polishing rice and other grain. 
United States 1 x6x 211. Potato screening and sorting machine, 
x 162 8x7. Portable grain elevator, 
x 163 033. Hay and grain loader and carrier, 
i 163 123. Hay retainer for hay stacker. 

1 163 250. Baling press. 

x 164 X2i. Hay press. 

x 164 404. Feeding device for hay presses. 

Dairying machines and implements. 

Canada 164 879. Centrifugal separator. 

164881. Butter forming machine. 

164 889. Apparatus for milking cows. 
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164941, Safe for milk, 

165 394. Churn. 

165 490. Cream separator and churn. 

Cuba 

2 367. Vessel for the carriage of milk. 

Sweden 

39329. Churn. 

39 359 * Bearings for shaft of separates. 

39 360. Device for suction milking machines, 

39437. Milkstrainer. 

39 603. Arrangement of plates in separators. 

Switzerland 

71 583. Device for the carriage of dairy produce. 

Other agricultural machines and implements. 

Canada 

164795. Basket trimming machine. 

164 876. Machine for making plough point moulds. 

165 039. Straw feed mechanism for stores. 

Cuba 

2 350. Improvements in the mechanism for regulating the pressure of 
the crushers in sugarcane mills. 

2 355. Improvements in sugarcane mills. 

2 368. Automatic filter for sugarcane juice. 

2 369. Apparatus for treating sugary juices with sulphur dioxide. 

2 370. Method of clarifying sugarcane juices. 

France 

477 337 - Curry-comb. 

478 782. New process for pulverising bones for their direct use in agri¬ 

culture. 

Sweden 

39435. Agricultural tractor. 

Switzerland 

71571. Device for broaching and drawing off liquids, especially un- 
fermentecl fruit juices. 

7x 572. Cask bung with means of preventing the entrance of germs of 
fermentation into the cask and its refilling. 

United Kingdom 

18 360. Apparatus for treating carcasses etc. to form meat meal or 

manure. 

19 274. Machine for peeling osiers. 

19 380. Apparatus for extracting hops. 

United States 

x 162 946. Steering and draught apparatus for ttailers. 

1163 379. Draught equalizer. 

1166 208. — 1164 307. Tractors. 

1164 310. Traction machine. 


333 -The Lansing Silo. — Farm Implement News , Vol. XXXVI, No. 48, pp. 33*43. Chicago, 
Illinois, December 2,1915. 

The Lansing silo, manufactured by the G. M. Preston Co. of Lansing 
Mich., is built of vitrified tile, one of the most durable substances in exist- 
ence. Apart from the durability, another feature which recommends it 
is the air space in the centre of the blocks which render it non conductive 
to heat. This type of silo can be strongly advised where the temperature 
falls very low with the chance of freezing the ensilage, 

The accompanying illustrations give a good idea of the material. 



RURAL ECONOMICS 


421 


Each block has a ship-lap joint which makes each block grip its neighbour. 
When this is reinforced by twisted steel rods embedded in concrete it 
makes a construction strong enough to withstand any pressure that could 
ever be developed from within. 



,f Lansing” Silo. 


The Juansing silo has a continuous doorway and a ladder easy to climb. 
The doorway runs to the foundation. The doors are of California redwood 
and are mitred to fit perfectly against the tile in silos of different dia¬ 
meters. 
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334 - Managing Alfalfa Pastures in Arizona. — clothier Prof. r. w. in The Country 
Gentleman, Vol. I,XXX, N. 48, pp. 1793. Philadelphia, 27 November 1915. 

In the report made by the writer for the U. S. Department of Agricul¬ 
ture Bureau of Farm Management, a farm near Yuma, Arizona, is mentioned 
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where, on an irrigated area of 140 acres, alfalfa is grown for hay, for seed 
and pasturage, the live stock consisting of matured steers and mules. 

The 140 acres of alfalfa are divided into five fields, two of eighteen 
acres, two of forty acres each, and one of 24 acres. 

The animals are pastured turn and turn about. After a field has been 
pastured, it is watered and allowed to remain till another crop has matured. 

By following this system these five fields were made to furnish 261 
days of pasturage to 139 animal units and in addition they produced 247 
tons of hay, 10,000 pounds of alfalfa seed, and 50 tons of alfalfa straw. 
The farm of 140 acres maintained the equivalent of 141 animal units for 
twelve months and produced a surplus of hay and seed which sold for 
$ i860. The cases of bloat were greatly reduced, being only three head 
during the last twelve months. The yield of feed is much greater than by 
the system of continuous pasturing, and the soil is always in the best of 
tilth owing to the absence of stock from the fields when they are wet. The 
stand of alfalfa is maintained and there are no noxious weeds. The ac¬ 
companying table gives the season’s pasturing schedule for the five fields. 

335 - Relation of Investment to Farm Profits in the Dairy Farms of Wisconsin 

— Otis D. B. in Hoard's Dairyman, Vol. E, N° 20, pp, 631 and 658. Fort Atkinson,, 
Wise., 10, 1915. 

Statistical data, collected from the owners of 80 dairy farms in Wiscon¬ 
sin have given the following results : Distinguishing the farms according to 
size, the first group of 36 farms averaged 136 acres and had on the 
average a total investment of $ 18 500. The average profit on these farms, 
after all farm bills were paid, was $ 1261 a year. 

The second group of 44 farms averaged 204 acres in size and these had 
an average investment of $ 33 200. The net profit on these farms was but 
$ 806 a year. The difference in investment in these two groups of farms is 
due, mainly, to more acres and to larger and more elaborate buildings. 
These comparisons showed that the too-large farm does not pay as well 
as the smaller and better managed place. Neither does it pay to build 
larger and better biddings than are required for necessary comfort and con¬ 
venience. Financial records, secured from 390 farms with silos and 141 
farms without silos, have shown the yearly net profit on the first to be 
$ 875 a farm, and on the second $ 535 a farm. The difference in favour of 
farms with silos is $340 a farm, which is enough to pay for a good silo once 
a year. 

Distinguishing the first 80 dairy farms mentioned according to invested 
capital, a first group of 55 have an average of $3515 invested in operating 
or working capital, or 15.5 per cent of the total capital. These farms made 
a profit of $418 a farm a year. 

The second group of 25 farms had an average of $10 475 invested in 
operating capital, or 29.5 per cent of the total capital. These farms made 
a profit of $2 312 a farm a year. 

The writer therefore believes that to obtain good results the working 
capital of a dairy farm in Wisconsin should not be less than 25 per cent of 
the total capital. 
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Distinguishing the 80 farms according to the quantity and quality of 
live stock, the results were as follows : Twenty-seven farms with grade bulls 
and grade cows, valued at $744 a farm, made a profit of ,$439 a farm a 
year. Twenty-eight farms with pure-bred bulls and grade cows valued at 
|i 350 a farm, made a profit of $398 a farm a year. Eleven farms with 
pure-bred bulls and both grade and pure-bred cows valued at $4 521 a farm, 
made a profit of $1 266 a farm a year. Finally, fourteen farms with pure 
bred bulls and pure-bred cows valued at $8 960 a farm, made a profit of 
$3 135 a farm a year. 

With the exception of the second group, the net profit is therefore 
closely related to the capital invested in cows, and increases in proportion 
to the increase both in number and in value of the cows. 

336 - The Cultivation of Pistachios in Sicily. — picone, a. in Nuovi AnnaU di Agncoi- 
turn Siciliana, Year IV, Part. 3, pp. 129-162. Palermo, September 1915. 

One of the difficulties preventing the extension of the cultivation of pis¬ 
tachios in Sicily is their slowness of growth, requiring 15 years to come to 
maturity. Consequently, almonds and vines are preferred, though after 
citrus the pistachio in the most profitable tree. 

The writer calculates the cost per acre planted with trees 4 to 5 years 
old at about £8. Considering the profit obtainable from suitable intercrops 
up to the 10th year, when the trees come into bearing, the cost of the plan¬ 
tation to this period should not exceed £i6-£ 17.10 per acre, whilst an 
almond plantation would cost from £ 12 to £ 14 during the first 6 years 
and a vineyard would cost about £ 32 during the first 4 years. 

Owing to the long life of a pistachio plantation (100 years and 
more) the annual expenses during the productive period fall to 8/ - per acre 
whilst for a vineyard they reach £ 1.12s per acre. 

The writer calculates as follows the outlay per acre for pistachios dur¬ 
ing the 20th year, the first year of real production: 

£ s. d. 


1st hoeing in November 30 days at 8 d. 1 — 

2nd » » February. 18 » d S d. 12 — 

3*d » » May . . . 12 >> » 8 d. 8 — 

Pruning.10 » » 1/—. 10 — 

Superintendence.* , 19 3 

Handpicking, transport, drying. 3 4 — 

Interest on capital advanced at 3 per cent, .... 4 — 

Expenses of plantation, annual share. 8 — 

Interest on land. 12 10 


£ 7 18 1 

In round figures the annual expenses are about £ 8 per acre. The 
yield of 1 acre pf pistachios containing 100 trees, assuming that only about 
80 yield satisfactorily and that each plant gives an average of 2.2 gallons 
of fruit, fe about 176 gallons, which at the average price of £5 per 
22 gallons, is equivalent to a gross profit of £40 or a net profit of £32. 
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337 - The Cost of Milk Production in the Counties of Kent and Surrey; Further Re¬ 
port (1). Garrad, G. H. (Agricultural Organiser for the County of Kent) in Fourth 
Report of the Cost of Food in the Production of Milk m the Counties of Kent and Surrey t South 
Eastern Agricultural College, Wye. 95 pp., 25 tables. London, 1915 

The present report deals in detail with the period from May 1st 1914 
to May 1st 1915 summarises the results of the past 3 years work on 
the investigation of the cost of milk production in the two counties named. 
The mass of information contained in the paper enables a close analysis 
to be made of the economics of milk production under the particular con¬ 
ditions. 

Jn calculating the cost of feeding the same cost-of-pro dilution prices 
were taken as in previous years i . e. Hay 60/-per ton, Oat Straw 40/-, Barley 
Straw 25/-, White Turnips 8/- and Chat Potatoes 20These figures are the 
mean of the estimates supplied by farmers. All purchased foods are charged 
at cost price and no deduction has been made for the manurial values 
of purchased food. Nor was any allowance made for attendance on the 
animals etc., only the value of the food fed being considered. 

The value of pasture was calculated from the acreage grazed and the 
value or rent per acre, allowance being made for variation in the quality 
of the pasture above or below the average. Aftermath was valued at 15%- 
20 % of the rent per acre and calculation based on this figure and the aver¬ 
age grazed. Soiling crops were charged to the cows at the estimated cost 
per acre for cultivation, manures, seed, cutting and carting, rent, etc. 

The year was divided into 2 periods of 26 weeks, from 1st November 
to 30th April, and 1st May to 30 October. 

Tables I and II summarise some of the more important results : 

The following recommendations are appended to the Report: 

(1) The amount of Concentrated Foods supplied to the cows should always be measured 
out according to the milk yield of each individual. 

(2) The cost of keeping each cow should be calculated or estimated, and all unprofitable 
cows eliminated from the herd as soon as possible. 

(3) All the best cows should be put to a bull of good milking strain and the heifer calves 
reared. In this way the milk yield of the herd can be improved from year to year. 

(4) No improvement can be expected unless the milk records of the bull’s dam and grand- 
dam are considerably higher than the herd average. 

(5) To supply the necessary information for carrying out the above recommendations- 
the keeping of Milk Records is absolutely essential. Weighing the milk one day each weds is 
sufficient as the total yields calculated from weekly weighings will not vary from the actual 
yield by more than two per cent. 

(6) Where possible, join a Milk Recording Society. Properly checked milk records are 
the only ones that are of any value for sale purposes, and the visits of a recorder act as a judi¬ 
cious tonic in ensuring that the records are kept up-to-date. 

(7) The services of the milk recorder will become just twice as valuable if he is employed 
to check the weights of the food as well as the milk at each of his visits, and to calculate out the 
cost and composition of the ration. 


(1) See for previous report B. April 1914, No. 378, and for other articles on the cost of milk 
production: B. Feb. 1912, No. 399? B. April 19x2, No. 706; B. Dec. 19x3, No, 1386; B* Jan. 
1914, No. 63. (Ed.), 
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Table I. — Cost of Summer Feeding and Milk Production of an Average Cow . 
(ist May to 30 th October). 



1912 

(692 Cows) 

1913 

(633 Cows) 

* 9*4 

(617 Cows) 

Average 

of 

3 Summers 

Average Cost of Food per Day . 

5.86 d . 

5-45 d. 

8.16^. 

6.49 d . 

» Daily Yield in Gallons. 

2.22 

2.30 

2.16 

2.23 

Cost of Food per Gallon of Milk. 

2.64 d. 

2-37 d. 

3.7^ 

2.93 d. 


Table II. — Cost of Winter Feeding and Milk Production of an Average Goyp 
(ist November to 30 th April). 



1912-13 

* 9 * 3-14 

1914-15 

Average 

of 


(4.12 Cows) 

1 (632 Cows) 

(619 Cows) 

3 Winters 

Average Cost of Food per Day. 

12.29 d. 

12.12 d. 

12.50 d. 

12.34 d. 

» Daily Yield in Gallons. 

2.13 

2.26 

2.14 d. 

2.18 

Cost of Food per Gallon of Milk .... 

5-77 &• 

5-36 d. 

5-84 d. 

5.66 d. 


(8) For economical milk production, cows which will milk well on a normal ration are 
absolutely essential. High feeding will only to a limited extent increase the flow of milk 
and is always an expensive proceeding. 

(9) Long Hay should always be fed in moderation and no wasteful feeding tolerated. 
There is every indication that the cost of milk production can be reduced by limiting the allow* 
ance of Hay, especially Long Hay, and replacing a proportion of it with Oat Straw. 

(10) The feeding of large quantities of Roots {above 60 lbs) appeal's to be uneconomical. 

(n) To produce cheap mills in the summer a large area of cheap grass is a very import¬ 
ant factor, and a limited area of grass combined with heavy indoor feeding is not an economical 
substitute. 

(12) Cheap milk production in the winter depends more on attention to the quantity 
and proportion of the various foods in the ration than on the purchase of any one particular 
cake or meal. 

(13) A variety of foodstuffs is better than any single food. The cost of feeding should 
always be kept in mind and the price of the foods as well as their composition duly considered 
before purchase. 

(14) Bach farmer must judge for himself which foods he can utilise to the best advantage, 
what he should buy and what he should grow. The home-grown foods should be grown as 
cheaply as possible and in suitable quantities. 

(15) No amount of scientific feeding will be successful unless both the farmer and his 
■cowman take an intelligent interest in the welfare of their cows. 
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338 - Food Value of Different Types of Bread. — pugliese, a. in Natum, voi. vi, Part 
August-December, pp. 254-275. Milan, 1915. 

The types of bread studied in these experiments initiated by the “ Mu- 
seo Sociale dell’Umanitaria” at Milan were as follows : 

A) Normal type. — Made with a 75 per cent flour in use before the 
Government imposed ‘‘ Standard ” bread. 

B) l< Standard” bread imposed by Government. — Made with 80 per 
cent flour used in experiments before the Government law was passed (1). 

C) Dark type with bran. — Made from cleaned flour 85 per cent 
purity (2). 

D) Mixed type. — Containing 82 parts of 80 per cent cleaned flour 

and 18 parts of maize flour. 4 

The experiments were conducted with 6 workmen from the “ Umani- 
taria ” Workhouse and were medically certified as being healthy and vigo¬ 
rous. With regard to its nutritive qualities and heat value the ration 
selected was similar to that used in the previous inquiry by the “ Umani- 
taria” on the food budget of the Milan working class family. 

The energy value of the rations per day calculated in calories by At¬ 
water’s method was as follows : 

Calories 


Albumen ... 109 gms X 4 =. 43 6 

Fat.60 » X 8.9 = 534 

Carbohydrates. 485 » x 4 =. I 2 94t> 

Wine. .... 400 cc. X 0.6 =. 240 

Total ... 3150 calories 


That of the bread was: 

Per cent 
of total 


Albumen ... 49 gms = . 45 

Carbohydrates. 303 » — .* 62.24 

Dry Matter. . 373 » - . 55-42 

Calories . . . 1436 » = . 45-58 


Taking into account the 170 gms, of pastry or rice fed each day the ce¬ 
reals provided: 

60,09 per cent of the total albumen 
* 88.45 » » » carbohydrates 

80.23 » » » dry matter 

63.93 » » » calories 

(1) 80 per cent flour containing only the finest and almost invisible portion of the bran 

and yielding a white loaf. ’ {Ed.). 

(2) Bread made from cleaned flour of not less than 85 per cent purity, of a dark colour 

and only lacking the larger bran particles. (Ed.). 
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As in the case of the experiment with the workman's family the diet 
was characterised by a considerable predominance of albumen of vegetable 
origin and by a markedly small proportion of fat. 

The experiment lasted 30 days and gave the following results: 

From the first period (with 75 per cent bread) to the second period 
(dark type with bran) all the curves showed a rapid rise, then fell during 
the third period (75 per cent bread) rising again slightly during the fourth 
period (80 per cent bread) this rise being maintained with the mixed type 
of bread. 

The most intense effects were observed with the dark type bread (C) 
in the second period, during which the quantity of faeces doubled, the same 
thing also occurred with the percentages of dry matter, water and albumen. 
Further, the effects of the bread containing bran continued until the first 
few days of the following period. Standard bread from 80 per cent flour 
(B) however, produced none of the effects of the dark type bread (C). It 
only showed a little more stimulating effect on the intestine than the finer 
flour of 75 per cent cleaning. The mixed type bread (D) was cheaper than 
bread made with 85 per cent flour, had a relatively higher food value and 
appeared preferable. 

The effects of the dark type bread are due to the strong fermentative 
power of the bran, which accounts also for its therapeutic value, but also 
causes a considerable loss of nutritive matter. In the second period the 
percentage diminution in the absorption of the different nutritive substan¬ 
ces was highest for albumen. The utilisation of the nutritive matter in 
the period with standard bread was a little less than that obtained in the 
preceding period with bread from 75 per cent flour. 

According to the results the writer considers that household standard 
bread made with 80 per cent flour should be continued for the sake of natio¬ 
nal economy. 

339 - The Use of Pressed Apple Pomace. — barker b. t. p. and gimingham c. t. (Uni- 
vexsity of Bristol) in The Journal of the Board of Agriculture > Vol. XXII, No. 9, pp. 851-858. 
London, December 1915. 

Pomace includes the product of both apples and pears after extraction 
of the juice in cider making. An official estimate places the yield of pressed 
pomace at 44 to 53 thousand tons, whilst the writer estimates it at 60 
to 75 thousand tons. Its average composition is approximately : water 
75 per cent., fat, etc. 1.2 per cent; protein, 1.4; crude fibre 6.5 per 
cent; ash 1.2 ; carbohydrates (sugar, etc.) 14 per cent. 

The various uses of pomace are as follows : 

Feeding stuff. It has a nutritive ratio of 1:16. It should be fed fresh 
and in moderate quantities mixed with other feeds. By storing under 
considerable pressure to keep out the air it forms a useful silage which keeps 
good for several months. Dried pomace is employed in making compound 
cakes and poultry foods, but the cost of drying is rather expensive. 

Manure . Ordinary samples of pomace contain from 0.2 to 0,6 per 
cent of potash, 0.4 to 0.7 per cent of phosphoric acid, and 1.6 to 1.7 per 
cent of nitrogen, so that it is richer than farmyard manure. Its gradually 
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increasing acidity is an objection to its direct application unless lime 
or basic phosphate is added. 

Manufacture of Small Cider or Improving the Quality of Low-Grade Cider. 
Small cider is made by extracting with water and may contain 3 to 4 per 
cent of sugar. Old or or “ tainted ” cider may be improved by re-soaking 
with the fresh pomace. 

340 - Utilisation of American Flax Straw in the Paper and Fibre Board Industry. — 

Me&ill Jason, E* in U.S. Department of Agriculture Buteau of Plant Industry , Bulletin 
N° 332, pp. 1-24 Washington, January 7, 1916. 

The office of Paper-plant Investigations of the U. S. Department of 
Agriculture has published the results obtained with the use of flax straw 
in the paper and fibre-board industty. The cultivation of flax in the United 
States has increased considerably and now occupies an area of about 
2 200 000 acres (1) producing 20 million bushels of seed valued at 33 millions 
dollars. The annual tonnage of straw amounts to 1.6 millions of which not 
more than 200 000 tons are at present put to any profitable use. The util¬ 
isation of the remaining 1.4 million tons would be of immense economic 
importance, since its paper producing possibilities are equal to the annual 
production of wrapping paper and more than double the annual production 
of writing paper in the United States. Its sale would represent an added 
revenue to the farmers of about $ 5 000 000 annually and would give this 
crop an assured place in national agriculture. 

These experiments comprise the following scheme: 

1) Preliminary laboratory experiments on the utilisation of flax straw 
as raw material for sack or wrapping paper manufacture, particularly 
studying the pulp obtained. 

2) Paper wrapping tests on semi-commercial machines at Cumber¬ 
land Mils, Me. 

3) Mill tests on the manufacture of fibre board from flax straw on 
a semi-commercial scale in Maine. 

4) Experiments on the preparation of flax tow from threshed straw 
at St. Paul, Minn. 

5) Manufacture of fibre board from flax tow under commercial con¬ 
ditions in a counter-board mill in Maine. 

Though the results of these experiments have not yet definitely sol¬ 
ved the problem of the direct utilisation of Max straw as raw material in 
the manufacture of wrapping paper, they have shown that it may be used 
in the preparation of flax tow, to replace the imported tow from Europe {2) 
for the manufacture of counter-board. 

The semi-co mm ercial tests produced counter-board from the home 
grown flax tow of suitable quality for the consumers and at ordinary mar¬ 
ket prices. The tests have also shown that the domestic flax from 
' Dakota can compete successfully against imported flax waste even though 
the manufacture is conducted as far east as Boston, and that if the manu- 


(1) Average during quinquennium 1909-13. 

(2) The United States imports about 7 000 tons of flax waste per annum for this purpose. 
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facture were localised near the flax region the results would be as 7 :5 in 
favour of the domestic tow. 

The writer suggests cooperative action amongst the farmers within 
a 5 mile radius with a view to establishing their own tow mill and thus 
placing the new industry on a safe basis. 

From present indications it appears that different grades of tow should 
be produced for the paper industry depending upon the grade of paper 
to be manufactured. Thus three grades of fineness of the tow could be 
established according to the amount of ligneous fibre removed. 

At the present time there are 10 tow mills in the flax-zone, consuming 
from 1000 to 30 000 tons of flax straw per annum. The tow produced is 
used chiefly as material for upholstery and packing for crockery, glass¬ 
ware etc., whilst a small quantity is made into insulating boards for refri¬ 
gerator cars and also for rough twine. 

The prices of baled flax tow at St. Paul, Minn, in September 1914 were: 
Coarse $ 16; medium $ 18; fine $ 24; extra fine $ 32 per carload t 0, b», 
whilst the baled straw was selling at $ 7 per ton. 

This tow is naturally a different product from that obtained as waste 
from flax mills. 

The laboratory and commercial investigations will be continued 
along wrapping-paper and writing-paper lines in order to develop a market 
which will absorb an appreciable amount of this large and potentially 
valuable crop waste. 

341 -Strength Tests of Structural Timbers Treated by Commercial Wood Preserving 

Processes. — Betts, H. S. and Newlin j. a. in U.S. Department of Agriculture Bulletin 

No. 286, 15 pp. 7 diagrams, Washington, September 27, 1915* 

This bulletin presents the results of tests made by the Forest Service 
of the U. S. Department of Agriculture, in cooperation with the Illinois 
Central Railway and some wood-preserving companies, to determine how 
the strength of bridge stringers is affected by commercial creosote treat¬ 
ments. To do this, comparison was made between the strength of treated 
and untreated stringers of the same size and quality. The woods tested 
were Doblolly pine, (Pirns taeda) Dongleaf pine (P. palnslm) and Douglas 
fir (Pseudotsuga douglasi). 

The preservative treatments to which the timbers were subjected were 
as follows: 

The physical properties of the timbers were determined before and 
after the treatments. The results were as follows : 

Loblolly pine. Showed an evident weakening due to the treatment, 
probably not more than 17 per cent . The fibie strength at elastic limit 
and the stiffness both show a greater weakening due to treatment than 
does the breaking strength. 

Longleaj pine . It does not appear that the breaking strength was^ 
affected by the treatment. There is a slight reduction in the average 
strength at elastic limit and stiffness. 

Douglas fir. There appears to be a marked weakening of the breaking 
strength with the " boiling ” process used. The average breaking strenght 
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Treatment 

1 

Eoblolly pine 

Eongleaf pine 

! 

j Douglas fir 

Steamed for. 

1 

4 hours 

6 hours 

4 x / 2 hours 

Under pressure of. 

| 29 lbs. 

30 lbs. 

90 lbs. 

Vacuum of. 

| 26 inclus 

26 in. 

20 in. 

Applied for. 

1 1 hour 

1 hour 

18 y 2 hours 

Cylinder filled with creosote and pressure . 

j 125 lbs. 

12S lbs, 

0 to 140 lb. 

Applied for. 

4 1 / 2 hours 

5 x / 2 hours 

2 1 / 4 hours 

At a temperature of. 

| 140" F. 

140° F. 

2080 f. 

Vacuum of. 

23 l / 2 in. 

— 

— 

Applied for. . . 

| V« how 

I _ 

! ! 



The Douglas fir was also boiled in creosote 21 s / 4 hours at a temperature of 215 0 F } 
pressure raised from 0 to 145 lbs. in 5 ®/ 4 hours. 


of the stringers tested green and after seasoning is 33 per cent and 39 per 
cent, respectively, less than the average strength of the natural stringers. 

The fibre stress at elastic limit also appears to be reduced, although to a 
somewhat less extent. In the green material no weakening is apparent 
in the stiffness. The seasoned stringers, however, show a falling off in 
stiffness in the treated material. 

With the “ steaming” process the breaking strength and fibre stress 
at the elastic limit of green Douglas fir was considerably less in the treated 
material (35 and 36 per cent., respectively) and the stiffness was slightly 
less. 

The conclusions arrived at are as follows: 

1. Timber may be very materially weakened by preservative pro¬ 
cesses. 

2. Creosote in itself does not appear to weaken timber. 

3. A presetvative process which will seriously injure one timber may 
have little or no effect on the strength of another. 

4. The same treatment given to a timber of a particular species 

may have a different effect upon different pieces of that species depending t ' 

upon the form of the timber used, its size, and its condition when treated. 

342 - Method for Detecting the Admixture of Goafs Milk to the Milk of Cows. — industries-; 

Brodmck-Pittard, N. A, iu Schweiscnsches ZcntmlblaU fur MiUhmrischaft, Year 4, $j° 52, depen tmfyi 

pp. 413*414; Year 5, N° 1 pp. 3-4. Brougg, December 30 1915 and January 6,1916, on ANUtyty ,, 

Steinegger’s method of determining the presence of goat’s milk when products ,, 
- used to adulterate cow’s milk is based upon the fact that the casein of cow’s 
milk dissolves readily in ammonia at a fairly low temperature (5o°C) 
whereas the casein of goat’s milk is insoluble in ammonia. Gabathueer and 
Pritzker have perfected the method by using apparatus like the lactobu- 
trometer, or the albuminometer, in which the insoluble casein of goat’s 












DAIRYING 


43 * 


milk was separated from the rest of the liquid by centrifugation. Subse¬ 
quently, however, it was found that the same amount of goat's milk added 
to samples of milk from different cows, gave rise to different quantities of 
insoluble sediments. These variations have been attributed by Gaba- 
THUuivR to differences in the breed, individuality, and the lactation period 
of the cows, while Si'Einegger and Prxtzker consider them to be due to 
differences in the age of the goat's milk. 

With a view to obtaining an explanation of these variations, several 
series of tests were carried out at the Berne-Tiebefeld Swiss Dairy and Bac¬ 
teriological Establishment in which were examined: a) the behaviour of 
the same goat's milk in the milk of different cows; b) the effect of colloids 
upon the flocculation of the casein of goat’s milk; c) the effect of the colloid 
content of cow's milk on the formation of the sediment of insoluble casein ; 

d) the effect of the age of the goat's milk upon the result of the test and, 

e) the part played by the substances used for preserving milk. The results, 
details of which are summarised by the writer in a series of tables, were 
as follows: 

1) The same goat's milk, when mixed in equal quantities with sam¬ 
ples of milk from different cows, produces variable quantities of sediment. 

2) The amount of sediment formed in a mixture of goat's milk and 
colloidal solutions decreases with the decrease in the concentration of the 
solutions used. 

3) The addition of distilled water to cow's milk, or the decrease of 
the colloidal concentration of cow's milk, diminishes the amount of sediment 
formed by the casein of the goat's milk. 

4) When absolutely fresh goat's milk is added, the increase in the 
albumen content of the cow's milk causes an increase in the amount of the 
sediment of insoluble casein. 

5) The amount of the insoluble casein deposited diminishes with the ’ 
age of the goat's milk used. 

6) Amongst the substances used for preserving milk, formalin has an 
unfavourable effect upon the formation of sediment, while bichromate of 
potash promotes its formation and brings about a very marked separation 
of the sediment from the serum. 

7) The formation of the casein deposit is also promoted by a complete 
skimming of the mixed milk that is to be examined. 

On the basis of these results, the writer recommends the following 
method for detecting the presence of goat's milk when mixed with cow's 
milk: 

To the sample of milk to be examined are first added from 1 to 1,5 cc. 
of cold saturated solution of bichromate of potassium per 100 cc. of milk, 
and the milk is completely skimmed. 20 cc. of the skimmed milk are then 
placed in a Schmid albuminometer, or m a Gabathui,KR tube, and 2 cc. of 
20-25 P er cent ammonia are added. The milk, after having been kept for 
1 hour in the water-bath at a temperature of from 45-55 0 C., is again centri¬ 
fugated at very high speed. The foimation of sediment in the tube is a sure 
proof that the milk examined contains goat's milk. The writer is of opin- 
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ion that the presence of a minimum of io % of goat's milk can be deter¬ 
mined with certainty, but the absence of sediment does not prove the 
entire absence of any goat's milk. 

343 - The Microscopic Analysis of Meat and Fish Meals. — lucks, r. i xtFuhUngs Land - 

wirtschaftliche Zeitung , Year 64, Nos. 19-10, pp. 508-514. Stuttgart 1915. 

Althought meat and fish meals have been used for some time past as 
cattle feeds, no exact method has yet been discovered for distinguishing 
them, or for determining their degree of purity. They are thus easily 
adulterated by the addition of either plant or animal matter. In the lat¬ 
ter case, it is often a question of the addition of a bad quality of meat meal 
made from the carcasses of animals that have died of epizootic diseases. 
Meat meal thus adulterated can be a continual source of numerous cattle 
diseases. 

The distinction of meat meals from fish meals can be based upon some 
of their constituents. The muscular tissue in meal made from the flesh 
of mammals is relatively very characteristic, but it is impossible to distin¬ 
guish it from the muscular tissue in fish meal. 

Fat, elastic and conjunctive tissue are of no use in diagnosis. When 
fresh, the blood corpuscles of different animals are very unlike, but in meals 
they are so much altered as to be unrecognisable. Hairs and scales are 
very characteristic and can be distinguished in meals, even if they are pre¬ 
sent in small quantities. As regards the bony particles, these, in the opin¬ 
ion of the writer, serve to distinguish the meals from one another. In 
all meat meal, except American, pieces of bone are present, sometimes 
even in large quantities. In the same way, fish bones are to be found in 
all fish meals. The difference between the structure of the bones of mam¬ 
mals and that of fish bones allows of the two kinds of meal being fairly 
easily distinguished from one another. 

The microscopic method devised by the writer for this purpose is as 
follows : 

Part of the meal to be analysed is well ground, the rest is kept as it is, 
and after some time the changes in it caused by keeping are studied. 5 gr. 
of the ground flour are placed in a porcelain dish and treated with chloroform. 
After y 2 to 1 minute the results are observed; if the meal contains 
mammal or fish bones, their debris forms a deposit at the bottom of the dish, 
while the muscular portions float on the surface of the liquid. These par¬ 
ticles are decanted off with the chloroform, and the remainder is well 
washed in ether and subsequently examined under the microscope. The 
mammalian bones are easily distinguished from the fish bones, from the 
size of the lacunae separating the lamellae of the bones. These lacunae, 
though regularly present and well-developed in the bones of mammals, 
are often wanting or only slightly developed in those of fish. This charac¬ 
ter is absolutely reliable. 

A second portion of the ground flour (5 gms.) is placed in a porcelain 
dish, then mixed and heated with 200 cc. of 50 % nitric acid. After 
heating, the meat meals assume a blackish-yellow colour, while fish meal 
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becomes a yellowish-brown, if made from herrings, and light yellow, if 
composed of cod. 

A small portion of the meal treated with nitric acid is examined mi¬ 
croscopically. As the acid has dissolved the lime of the bones, the latter 
cannot serve any more as a means of diagnosis. On the other hand, the 
muscular fibres are very characteristic. The rest of the meat treated 
with nitric acid is put in a porcelain dish and heated with about 200 cc. 
of 2 % lye of caustic soda. It is found that by this means nearly all the 
animal tissue present in the meal is destroyed, while the plant tissue is 
relatively well preserved. The whole is filtered, and the residuum on the 
filter is examined under the microscope ; if it consists of plants fibres, or 
pieces of wood etc., it may be concluded that the impurities in the meal 
come from the packing material. If there are also other impurities, pieces 
of straw, hay grains of oats, barley etc., bran, fragments of potato etc., 
it may be concluded that one is dealing with a meat meal made from 
carrion, the probability being that such carrion is derived from animals 
that have died of some contagious disease. 

344 - Bacteria in Fresh and Preserved Eggs. — I. Caldwell W. D. Bacterial Infection of 
Fresh. Eggs. — II. Mason Obst M. Bacteria in Preserved Eggs. Science, N. S., Vol. XTH» 
No. 1079, pp. 322 and 320. Tancaster, Pa., 1915 (1). 

I. — This paper presented the results of a bacteriological study of 
fresh eggs carried on at the Agricultural Experiment Station of the Rhode 
Island State College. The results are, briefly, as follows : 

1. Of 2 510 fresh eggs from 65 hens, examined by the indirect method, 
8.8 per cent, showed infection in the yolk. 

2. ‘None of 111 whites examined showed infection, while the yolks 
of the same eggs gave a percentage of infection (4.5) les than the average 
for the series (8.8). 

3. The percentages of infection obtained for individual hens per year 
varied between 2.8 and 15.0, the average being 8.0 percent, per year. No 
hen laid sterile eggs during a whole year. 

4. No correlation was observed between the percentage of infection 
for any individual and the degree of fecundity of that individual. 

5. Approximately the same amount of infection was found among 
fertile eggs (6.9 per cent, infected out of 422 eggs examined) as among infer¬ 
tile (3.9 per cent, infected out of 315 eggs). 

6. The infection of eggs in the degree made apparent by the present 
studies seemed to have no unfavorable effect upon their hatchability. 

7. Practically no difference between the percentages of infection 
of eggs from pullets and from hens in their second laying year was found. 

8. No definite seasonal variation was observed in the bacterial con¬ 
tent of the eggs examined. 

9. No definite conclusion can be drawn from these studies regarding 
the influence of temperature upon the detection of infection in fresh eggs. 




(1) See J 5 . Feb. 1915, No. 224 and B July, No. 750. 
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10. From 57 infected eggs out of 737 examined in one of the series, 37 
bacterial types were isolated, among which were seven cocci, eleven motile 
rods, eighteen non-motile rods and one spirillum. 

11. Control plates exposed under the hood in which the examinations 
were made yielded a variety of organisms, largely chromogens. This se¬ 
ries, as a whole, did not resemble the series of egg organisms. 

Regarding the source of infection, this study indicated that the pene¬ 
tration of the shell after the egg had been laid, or infections during the pas¬ 
sage of the egg through the cloaca, or during fertilization, or wWle the albu¬ 
men or the shell were being deposited, are, to say the least, uncommon. 
It seems more likely that infection of fresh eggs is largely due to occasional 
chance infections with harmless organisms taking place within the ovary of 
the fowl. 

II. — Commercial and strictly fresh June eggs packed in solutions of 
1 :5,1:10,1:20 parts commercial w r aterglass and in saturated lime solu¬ 
tions were stored in laboratory, barn cellar and at 34 0 F. Thermograph re¬ 
cords were kept. Bacteriological and chemical examinations were made, 
also cooking experiments and parcel-post shipments. 

Temperature of 8o° F. in laboratory permitted rapid multiplication of 
bacteria in eggs. Barn temperature varied from 10° F. to 87° F. Eggs froze 
in solutions, later some thawed without breaking and at end of experiment 
showed no effects attributable to freezing. Bacterial content w r as uni¬ 
form and fairly Iowa Bacterial increase in commercial eggs in 1:10 w^ater- 
glass w 7 as rapid, especially in albumen, during first twro months of storage. 
Eggs stored in cellar held a uniformly low bacterial content throughout 
experiment. At 34 0 F. eggs showed exceptionally low counts. Water- 
glass solutions contained piactically no bacteria after five months of stor¬ 
age. Average bacterial content of eggs in nearly every lime solution in¬ 
creased more rapidly than in waterglass, necessitating the discarding of 
certain lime solutions early in experiment. 

Curves were plotted showing increa.se of average bacterial content in 
relation to length of storage. Bacterial content of albumen in most cases 
remained lower or equal to that of yolks for 150 or 250 days of storage, 
then the former increased markedly and generally far exceeded that of 
the yolk. 

From good eggs were isolated : Micrococcus mmntiacus, Bacillus pro- 
digiosus , Bacillus subtilis, Bacillus pyocyaneus, Bacillus fluorescms 4 ique - 
facials, Bacterium terno, Bacillus zopfii. One decomposed egg contained 
Bacillus pvoteus in large numbers. 

345 - New York State’s Apple Auctions. — The Outlook, pp. 166-167. New York, 
22 September, 1915. 

One of the most difficult problems for solution is the bringing together 
of the farmer and the consumer. A notable experiment in this direction is 
being made by the New York State Department of Food and Markets, un¬ 
der whose auspices a system has been begun whereby the apples of the fruit¬ 
growing districts of the State may be sold on the farm, by public auction. 
The farmers themselves requested and arranged for these auctions. In- 
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stead of a dozen men, each offering the produce of his own orchard, they 
grouped their holdings and offered twenty thousand barrels to the highest 
bidder. The buyers were invited to inspect the fruit as it hung on the trees, 
and then came out with a fair open bid for what they thought it was worth. 

The first sale of this character, held in Red Hook,New York, resulted in 
establishing apublic wholesale price for apples, running from fifty to seventy- 
five cents a barrel above the prices established at private sales. It resulted 
also in bringing into the competition many buyers who had heretofore 
never come in contact with the farmer. 

It is the ultimate hope of the Bureau of Food and Markets to establish 
in New York City a union freight terminal to receive and distribute food 
products. This terminal will contain, it is planned, auction rooms, dis¬ 
play rooms, and ample facilities for the sale as well as the physical handling 
of farm products.This terminal would serve as a wholesale market-place 
from which both the grocer and the jobber who could best render the very 
necessary service of distribution could economically obtain his supplies. 
The plans of the Department also contemplate more efficient methods of 
assembling, grading, and packing food products at the producing centres. 

This system of public auctions represents the application of no new prin¬ 
ciple. The bananas that arrive in New York City from the largest shippers 
and importers, almost all the California fruit, the two or three million dollars' 
worth of Almeria grapes which come from Spain every autumn, Sicilian 
lemons, and Florida oranges are all disposed of in this public and efficient 
manner. The interesting and vital fa ctor in the case rests in the fact that the 
work is being undertaken by New York State for the benefit of its own far¬ 
mers and its own consumers. 

346 - Regulations for the Commerce of Fruit in Cases, in Queensland. — Queensland 

Agricultural Journal , Vol, IV, Part 5, pp. X-XI of Appendix. Brisbane, November 1915. 

“ The Fruit Cases Act of 1912” coming into force on the 1st June 1915, 
prescribes that all fruit sold in cases or exported to any place within the Com¬ 
monwealth must be in cases of the dimensions mentioned below, which are 
the same as those required in New South Wales . 

Bananas are excepted from the operations of the Queensland Act. 

The regulations further prescribe that ; 

i; All cases for the Queensland trade must be new or clean and free 
from insect or fungus diseases. 

2) New cases only must be used for fruit exported to any of the other 
Australian States. 

3) New cases only must be used (under any circumstances) in the 
fruit districts of Stanthorpe and Bowen. 

Every case, whether the fruit ; s for sale in Queensland or in another 
.Australian State, must have legibly and durably on one end of the outside 
q| the case : 

' r , The name and address of the packer of the case. 

; ; fbe words " guaranteed by packer to contain 1 Imperial bushel ” or 
a^'^e; of ; the case may warrant. 
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Inside measurements of fruit case $ dear of any divisions. 




Length j 

inches i 

i 1 

Depth 

inches 

Width 

inches 

(I) I 

bushel. 

18 

14 Vi 

8 7s 

( 2 ) 

do . 

26 

*4 7 * 

6 

( 3 ) 

do .. . 

20 

10 

« 7 < 

(4) l A 

bushel. 

18 

7 Vs 

8 7s 

( 5 ) 

do . 

26 

7 Vs 

6 

( 6 ) 

do . 

18 

5 Vi 

11 7 s 

(7) y 4 

bushel. 

13 3 4 

4 

10 7 s 

( 8 ) Tropical Fruit Case (for Pineapples, etc.) 

24% 

12 

12 


In the case of the Tropical Fruit Case the guarantee should be — “ gua¬ 
ranteed by maker to contain not less than 3 564 cubic inches 

The above name, address and guarantee should be* at least 5 inches long 
and 2 inches wide but stamps 3 inches by 1 *4 inches and upwards will 
be accepted. 

Exception. — The Act will not apply to the sale of fruit sold in trays, 
baskets, casks, or buckets, or to crates which contain trays of fruit. Fruit 
so packed, however, must have marked on the package the weight or num¬ 
ber of its contents. 

Penalties are provided for persons who : 

1. Pack fruit for the Queensland trade in disease-affected cases. 

2. Export fruit to another Australian State in second-hand cases. 

3. Obstruct or refuse to give information to an Inspector who is car¬ 
rying out the Act. 

4. Place an incorrect guarantee on a case. 

5. Export fruit in a case carrying an incorrect guarantee. 

6. Alter the size of a case bearing the packer's name, address, and 
guarantee. 

7. Interfere with the packer's name, address, or guarantee on the case. 

347 - Co-operative Poultry Marketing in Saskatchewan. — The Public Service Monthly 
of the Department of Agriculture, Vol. XV, N. 5, p. 100. Regina, Sask., December 1915. 

The Provincial Department of Agriculture of Saskatchewan, Canada, 
announces that a Poultry Killing and Marketing Station, under the joint 
direction of the Poultry Husbandry Section of the College of Agriculture, 
is to be operated in Saskatoon. Poultry producers in the territory tribu¬ 
tary to Saskatoon are invited to ship their live birds to this station where 
experts from the Poultry Husbandry Department will supervise the kil¬ 
ling, dressing, grading and packing of the birds. The Cooperative Orga¬ 
nisation Branch will take delivery of the dressed birds and will forward 
advance payments to the producers at graded prices, consistent with the 
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quality of the birds. The poultry will be either sold immediately, or, 
should the prices be low at the time, placed in storage, until a satisfactory 
price can be obtained. When all the birds have been disposed of, a final 
payment will be sent to the producers which will return to them the price 
realized from the sale of their birds, less the actual cost of transportation, 
killing, boxes and storage charges. 

Through this project the Department hope to be able to place on the 
market a considerable quantity of choice poultry, properly dressed, which 
will bring the producers a price considerably in advance of that received 
in recent years. 

Throught the month of November the poultry marketing car stopped 
at points along the Canadian Northern Railway from Wadena to Rosetown. 
The number and quality of the birds delivered at the car has steadily in¬ 
creased ; it comprised chickens, turkeys, ducks and geese. 
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diseases not due to parasites 

OR OF UNKNOWN ORIGIN. 

348 - Growth Incompatibility of Oak and Olive Trees. — Petri i,. in Atu della Reale 
Reale Accademia dei Lined, Classe di Scienze fistclie, matematiche e naturali. Vol. XXIV, 
Series 5, Part, 11, pp. 536-539, 1 fig. Rome, 1915. 

It has been common knowledge for some time past that olive trees are 
generally stunted in their growth when in the vicinity of oak woods. This 
fact may be explained either as the consequence of an excessive impover¬ 
ishment of the soil, or as a kind of antagonism that may eventually occur 
between the roots of the two species of plants. Starting from the latter 
supposition, the writer has carried out a series of pot-cultures in which young 
olive and oak plants were grown together at intervals of 10 cms. Careful 
examination of the one year old oak roots grown in contact with the olive 
roots has shown the existence of small brown zones in correspondence 
with which the primary cortex, in process of being shed owing to the for¬ 
mation of the periderm, is seen to be in an advanced state of decay. Under 
the microscope these brown zones show occasional lobed vesicles of irreg¬ 
ular oval shape originating from the extremities of thick mycelial fila¬ 
ments. The formation of these vesicles takes place in the deep strata of 
the cortical parenchyma. 

The characters of the mycelium and of the vesicles correspond exactly 
to those of the mycelium and vesicles found in the endotrophic mycorhizae 
of the olive. The penetration into the one year old oak roots undoub¬ 
tedly takes place shortly before the formation of the periderm. It is there¬ 
fore merely a weak parasitism occurring on a dying tissue. 

It is interesting to note that the one year old olive roots show no trace 
whatever of the infection, which leads to the conclusion that the olive 
roots are, at a certain distance from the apex, less receptive of this organism 
than the oak roots. The ectotrophical mycelium of these latter has apparent¬ 
ly no parasitical action on the olive. 
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It may therefore be concluded that the failure of the olive trees often 
observed in the neighbourhood of oak woods is probably caused by the 
oaks having impoverished the soil, or by the eventual decay of the root 
due to the development of Dematophora in the soil remains. The theory 
of any injurious action due to the mycelium of the diseased oak roots may 
be totally discarded. 


# DISEASES DUE TO BACTERIA, EUNGI 
AND OTHER LOWER PLANTS. 

generalities 349 - Contribution to the Mycological Flora of the Tyrol (i). — bubAk fr. and kabat, 
F. E. in Annales Mycologtci, Vol. XIII, N. 2, pp. 107-114. Berlin, 1915. 

A list containing a large number of fungi observed in the Tyrol, some 
of which are new to science. Amongst others the following may be noted: 
ij Phyllosticta tmnslucens Bubak et Kabat n. sp., on living leaves of Salix 
nigricans (?}; 2) Aschoohyta Juglmidis Boltsh., on living leaves of Juglans 
regia ; 3) Septona Digitalis Pass., on living leaves of Digitalis lute a; 4) Sep- 
toria fuscomaculans Kabat et Bubak n. sp., on living leaves of Aoonitum 
paniculatum; 5) Melasmia Loniceiae Jaczewski, hitherto found only 
in Asia; the fungus collected in the Tyrol, which is perfectly identical 
with the Asiatic one, develops on the living leaves of Lonitaa coendea ; 
6) Colletotrichum exigrnm Penz. et Sacc., on living leaves of Sphaea Anm- 
cus ; the spots, which are very numerous on the margins, are small, round 
and either light or dark brown in colour, edged with purple-brown. It 
is considered to be possibly a form of the same Colletotrichum already known 
in Italy ; 7) Ovularia pulchella Sace., on living leaves of Triticwn ropens ; 

8) Ramulana Epilobii-rosei Lindau, on living leaves of Epilobinm roseum: 

9) Cladosporium myrticolum Bubak n. sp., on leaves of Myrtus vomnmiis ; 

10) Cercospora avicularis Went., on living leaves of Polygonum dmieiormn. 

350 -Dimorphism in Ccniothyriumpirinum Sheldon. — Crawl*, c, n., in Ame¬ 
rican Journal of Botany, Vol II, No. 0, pp. 449-46;. Figs. 1-15. Etmoasier, Pa, No¬ 
vember 1915. 

The writer has often observed that Coniothytinm pirinum Sheldon, is 
sometimes dimorphic in culture and is probably so also in nature. Two 
distinct strains have been isolated, a plus strain which fruits abundantly, 
and a minus strain, which fruits poorly. 

The minus strain arses in artificial culture by sudden sporting from 
the plus strain. This phenomenon has been observed in four separate 
instances. Minus strains never give rise to plus strains but remain constant 
generation after generation. 

Attempts to develop the strain from each other by continuous selection 
of extremes have been unsuccessful. Attempts to determine the cause of 
the sporting have been fruitless. 

(1) See also B. August, 1914, N. 788, and B. March 1915, N. 324. (Ed.) 



DISEASES DUE TO BACTERIA, FUNGI, ETC. 


44 ^ 


The plus and minus strains of Coniothyrium pinnum have been used to 
inoculate apple leaves. In two weeks the spots inoculated with each strain 
turned whitish and bore several pycnidia from which it was easy to re-isolate 
the strain. The culture show that both the strains retained their diagnostic 
characteristics. One month after inoculation no enlargement of the seared 
spots had taken place. In fact some of the dead tissue bearing pycnidia 
of the fungus had fallen out, producing a “ shot hole ” effect. This is further 
evidence that Coniothynnm pinnum is a saprophyte. 

351 - The Persistence of Viable Pycnospores of the Chestnut Blight Fungus (Endo- 
this, parasitica.) on Normal Bark below Lesions. — Studhalter a. r. and 

Heald F. D. in American Journal of Botany, Vol. II, No. 4, pp. 163-168. Lancaster, 
Pa., 1915. 

The writers have studied the part played by birds and insects in the 
dissemination of the chestnut blight fungus, Endothia parasitica, (Murr.) 
And.; the results they obtained may be summarized as follows : 

1) The rains wash down from the infected portions of the tree trunks 
a large number of the pycnospores, which lodge on healthy bark below 
lesions. The writers found viable pycnospores of the chestnut blight fun¬ 
gus on normal bark lesions in numbers amounting to 172,222 per sq. cm. 
of bark surface (1,111,176 per sq. inch). An abundance of viable pycno¬ 
spores was obtained at as great a distance below a lesion as 70 cm., and 
it appears' very likely that they could be obtained at much greater 
distances below cankers. 

2) Targe numbers of pycnospores can be obtained immediately 
after a rain, and may, within certain limits, remain viable for two weeks. 
It therefore seems probable, though it cannot as yet be positively as¬ 
serted, that the number of pycnospores to resist desiccation is greater on 
the bark below lesions than under other conditions. 

3) Birds, and especially migratory birds, are capable of carrying 
large numbers of viable pycnospores for considerable distances; and in¬ 
sects may be important agents in the local dissemination of blight. Pyc¬ 
nospores easily cling to the feathers and claws of birds perched on the bran¬ 
ches or searching for food in the bark of the tree trunks. The largest 
numbers of spores were invariably obtained from bird's feathers and from 
the wings, feet and abdomen of insects, two to four days after a rain, 
which, as has already been seen, washes the pycnospores in large numbers 
from the infected poitions down the tree trunks. 

352 - Seasonal Duration of Ascospore Expulsion of Endothia parasitica 

Chestnut Blight Fungus”) (1). — Heald F. D. and S.lvdhai/ter R. A, in Ame¬ 
rican Journal of Botany , Vol. II, No. 9, pp. 429-44$, Figs. 1-6. Lancaster, Fa., No¬ 
vember 1915. 

Expulsion of spores from the perithecia of Endothia parasitica (Murr.) 
And., or chestnut blight fungus, begins in the spring with the first warm rain, 
and increases to a maximum of activity as conditions become more favor- 

(r) See also B . Nov. 1914, No. 1074. 
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able, to be followed by a decline in the autumn when lower temperatures pre¬ 
vail, and ceases entirely during the cooler portions of the year, although 
there may be an abundant rainfall. During 1913, the period.of expulsion 
extended from about the middle of March to the middle of November. For* 
1912-13 there were 19 rain periods during the autumn, winter and spring 
with no expulsion of ascospores, and in 1913-14 there were 18 rains which 
induced no expulsion of ascospores. During one third to one half of the 
year there is then no expulsion of ascospores, but during the remainder there 
is an abundant expulsion with each rain of any consequence (0.10 inches and 
over) except in a few instances when the temperature drops below the mini¬ 
mum. Perithecial pustules of the chestnut blight fungus show a remarkable 
power of spore production. This power is not exhausted during the course 
of a single season, and in many cases is as marked during the second sea¬ 
son as during the first. 

The writers believe that the results of their observations point also 
to the conclusion that pustules first producing mature perithecik in 
the autumn may continue to be a source of spores during the two follow¬ 
ing seasons of perithecial activity, the maximum of production occurring 
during the season following their maturity, with a gradually diminishing 
production of spores during the next season. 

This remarkable power of Endothia which is not in accordance with 
what is known regarding many other pyrenomycetous fungi whose period 
of perithecial activity is very short, is due to successive maturity of asci, to 
successive maturing of perithecia, and the successive maturing of stomata 
throughout the season. 

353 - Effect of the Destruction of the Barberry (Berber/s vulgaris) on the 
Common "Rust” of Wheat {Puccinia graminis) in Denmark. — Eind j. m 

Tidsskrift for Planteavl , Vol. XXII, Part. 5, pp. 729-780. Copenhagen, 1915. 

With the law dated March 27th 1903, the Danish Government issued 
a series of regulations regarding the complete eradication of Berberh vul¬ 
garis, the well known intermediate host plant of Puccinia gramiuis . 

The good results obtained up to the present wholly justify the above 
mentioned regulations which, at the time of issue, were a cause of so much 
controversy. 

During the last ten years the results obtained have been : 

ij The gradual disappearance, contemporaneously with that of Ber- 
beris, of the “ rust ” (" Sortrusten ”) caused by P. graminis ; 

2) The severe attacks of “ rust ” which before 1903 used to occur every 
two or three years throughout the whole country, have no longer occurred; 

3) The slighter attacks occurring on barley, forage grasses, and in 
Jylland even on oats, have also almost entirely stopped; 

4) In the few places where the plant has not been destroyed, the * 'rust' * 

still causes damage to the barley crops, ^ 

Against the above results one has only to bear in mind the fact that 
before 1903, the damage caused by "rust” amounted to over £500000, 
An extensive bibliography is appended. 
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354 - Observations on the "Dwarfing” of Barley and on the Specific Resistance of 
Certain Gramin§te to several Species of Uredinaceae and Ustilaginaceae. — Henning 
Ernst, inSveriges Utsadeforenings Tidskrift, Year XXV, pp. 130-137. Stockholm, 1915. 

Investigations carried out at the Experimental Station of Ultima, 
Sweden, led to the discovery of numerous cases of “ dwarfing ” of barley, 
especially in the types 01254 and 01257 where as high a proportion as 80 
per cent of the crops may be affected. 

In the affected plants the stalks do not grow higher than 50 or 60 cms. 
while the ears have an average length of 2-3 cms. The six rowed and early 
types of barley are more subject to “dwarfing” than the two rowed types. 

The disease may have been caused principally by the severe drought 
which occurred that year in the month of June, but the nature of the soil 
may also have had some influence; this is certainly the case for oats, the 
dwarfed specimens of which are always found growing on sandy soil, while 
they do not occur on the plots where the earth is tenacious and clayey. 

On July 12th 1913, Puccinia glumanm (“ Gulrosten”) was first ob¬ 
served in the experimental field of the Ultuna Station. The types of wheat 
with close compact ears such as “ Renodlad Squarehead”, “Extra Square- 
head II”, “Sol”, were immune; “Pudel” and the hybrids “Pudel x 
Sammets ”, and also the “Weibulls Iduna' variety, were immune. 

In positive cases the attack is limited to the leaves and very seldom 
affects the ears. Distinguishing four degrees of infection we have the fol¬ 
lowing data for the different types of wheat examined : 



Degree of infection on the 


Type of Wheat 

14th 

July 

19th 

Jaiy 

2nd 

August 

Observations 

“ Ultima Landt ”. 

I 

1 

4 


“ Sammets”. 

2 

— 

4 


“ Latorp ”. 

2 

— 

4 


“ Hedensbergs ”. 

I 

1 

4 


“ Eiholm ”. 

1-2 

2 

4 


“Tometyd”. 

I 2 

3 

4 


“Amo”. 

2 

2 

4 


“ Varmlandsk Landt ”. 

1-2 

2 

3 


“ Varmlandsk Landt '*. 

I 

2 

3 


“ Varmlandsk Landt ” (“ brunt *’) . 

(?) 

(1) 

(1) 

A few plants with a 
little P. glumarum. 

“Varmlandsk Landt ” (“brunt”) . 

0 

0 

0 


“ Vastemorrlands ” . . . -. 

I 

1-2 

2-3 



The entire or, nearly entire immunity of the “ Varmlandsk Eandt 
(“brunt”) dark ear variety, is worth noting. 


9 
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P. graminis (“Swartrosten 0 ) in 1913 appeared in Ultuna: on wheat, 
July 14th; on barley, July 18th, and on oats, July 22nd. The barley was 
not much damaged; but such was not the case with oats, save one variety 
from Bonsta (Sodermauland) which proved to be highly resistant. 

Ustilago nuda (“ Naket Kornsto”) attacked the following types of 
barley: "Hannchen” 0110, 0157, 0403 (“ Chevalier II ’*) and 041a, with¬ 
out damaging other varieties. 

Ustilago Avenae (“Hafreffygsot”) was found especially on the “Roslag”, 
“ Zvri ”, " Borstlos Probstejr ”, “ Guldregn ” and “ Teger ” types. 

Ustilago Tritici (“ Hvetets flygsot ”) was noticed on a single specimen 
of “ Ultuna Bandt ” wheat. 

355 - The Control of Cabbage Yellows (Fusaritwi cotigluiin&ns Wollenw.) 
through Disease Resistance. — Jones E. R and Gilman J. C. in Agricultural Expe¬ 
riment Station of the University of Wisconsin , Research Bulletin 38, pp 1-70, Fig 1-23, 
Madison, Wisconsin, December, 1915 

Cabbage-growing with the winter variety known as Hollander or Da¬ 
nish Ball Head has assumed considerable proportions in various parts of 
Wisconsin. One of the worst enemies of this plant is Fusarium conglutinans 
Wollenw., which invades the roots either in the seed bed or soon after trans¬ 
planting and by killing them and working up through the stem so weakens 
the plant that it yellows, drops its lower leaves, stops growing, and gradually 
dies or fails to head. 

This parasite, probably introduced on seed into south-eastern Wiscon¬ 
sin some fifteen or more years ago, has rapidly spread in that section and is 
continually invading new territory elsewhere, so that it seems destined to 
follow intensive cabbage culture wherever in the State the conditions favour. 
The disease is worst when a period of dry hot weather follows soon after 
transplanting, since a high soil temperature favours its development. Once 
introduced into the soil, it persists indefinitely, so that ordinary crop rota¬ 
tions are of little avail for its control. Various methods of treatment of seed, 
seedlings and soil, including the trial of possible disinfectants and fertilizers, 
were without any practical effect. The most careful precautions are not 
sufficient to preserve the plantations, for any contamination of seed bed or 
field with diseased cabbage refuse or with infected soil, blown, washed, or 
otherwise carried from a cabbage sick field, will disseminate the parasite 
in new places. The only practical method of control, therefore, seemed to 
lie in the possibility of securing disease resisting varieties of strains. The 
Volga and Houser varieties show the highest degree of resistance against 
yellows. Neither of these is, however, suited to commercial culture in Wis¬ 
consin. The standard winter varieties of the Hollander or Ball Head type 
are especially susceptible and the practical problem, therefore, became that 
of securing a Fusarium-resistant strain of this type. The method employed 
has been based on the observation that even in the worst diseased 
fields in the autumn there are occasional sound hdads. These have been 
selected, seed raised from them, this grown in turn on the sickest soil 
available and those plants which remain sound again saved as mother- 
heads for seed growing. By repeated selection strains have been secured 
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of winter cabbage of the Hollander type which have proved in a high 
degree resistant against the Fusarium. In 1914, the best selected head 
strain, Villa 25, gave a practically perfect stand, the heads averaging 
about 5 % pounds each, with a total yield of over 18 tons per acre, on tho¬ 
roughly cabbage-sick soil, whereas the best commercial strain immediately 
alongside it showed over 80 per cent of yellows, the heads averaging about 
2 34 pounds each, and yielding about 2 tons per acre. 

The second generation selections grown in this way have proved even 
more highly resistant than the first. Thus the first generation of the select¬ 
ed head strain Villa showed at the end of the season of 1912, 96 per cent 
living and 80 per cent headed, whereas the second generation seed from the 
heads selected from this crop in 1914, under a more severe test, averaged 
about 99 per cent living and 94 per cent headed, and the best of this series 
of head strains showed in turn 100 per cent living and 98 per cent headed. 
It is believed, therefore, that the degree of disease resistance, can, by 
further selection, be at least maintained and probably somewhat increased. 

Seed is being grown from some 2000 heads of these selected head strains 
in 1915, which -will permit distribution for planting on a commercial scale 
in 1916. This will be distributed under the name Wisconsin Hollander No. 8. 

356 - Varietal Resistance of Plums to Brown-Rot (Sclerotinia. cinerea). — Val- 
leauW.D. in Journal of Agricultural Research, Vol. V, No. 9, pp. 365-395, Pl. XXVII- 
XXIX. Washington, D. C., 19x5. 

In the control of plant parasites a great deal of attention has recently 
been paid to the possibilities of producing resistant plants by breeding. 
In the plum-breeding plots of the Minnesota Fruit-breeding Station at 
Excelsior it is very noticeable that the fruit of certain seedling varieties of 
plums (Prunus spp.) appears to rot much more readily than that of others. 
The rot is due to the attacks of the brown-rot fungus, Sclerotinia cinerea 
(Bon.) Wor. On the strength of these facts the writer has carried out a 
series of researches on the resistance of plums to the brown-rot fungus. 

The following varieties were used for these experiments : 

1) « B x W » = P. triflora (Burbank) X P americana mollis 
(Wolf). The Burbank is a medium thick-skinned variety which becomes 
soft when ripe and is rather susceptible to the brown rot. Wold has a 
thick, tough skin and is not affected to any great extent by the rot in the 
field; 

2) «A X W» = P. triflora (Abundance) x P. americana mollis 
Wolf: Abundance is less sjubject to the attacks of the brown-rot than Bur¬ 
bank ; 

3) «Etopa)) x P. besseyi (Sand cherry) x P. triflora (Sultan) and 
«Wakapa» = P. triflora (Red June) x P. americana (Be Sota) : thin 
skinned varieties susceptible to rot; 

4) «S. D. Nos. 1, 2 and 3» all appear to be sand cherry hybrids ; 
«S. D. No. 1 )> is a thin skinned variety and rotted badly on the trees when 
sprayed once with Bordeaux mixture ; « S. D. Nos. 2 and 3 » were thicker 
skinned, firm varieties and did not rot after one spraying ; 

5) «Compass» = P. besseyi X P. americana (Hansen), is a thin 
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skinned variety which, becomes soft on ripening and is susceptible to the 
brown-rot ; 

6) «Reagan » = P hortulana (Wayland) x P. americana (Hedrick) 
is thick-skinned, very firm when ripe, and is very resistant to the rot; 

7) «Hammer» = P. hortulana mineri x P americana (Hedrick); 

8) «Ocheeda » and «Harrison» are varieties of P. americana ; 

9) « Manitoba N° i is probably a variety of P. nigra. 

The brown rot fungus in Minnesota which produces the disease seems 
identical with that found in other parts of the United States and with 
Sclerotinia cinerea of Europe. Though the infection may take place 
through wounds and lesions of the skin, it may also at any time take place 
through the uninjured skin during the development of the plum fruit. 
Brown-rot is essentially a ripe-rot, affecting the plums most noticeably as 
soon as they begin to soften slightly as result of ripening. This, however, 
may be due to the circumstance that at the time of ripening the tempera¬ 
ture is more elevated and therefore more favourable to the development 
of the disease. When the ripening takes place later towards the autumn 
and the temperature is lower, the presence of the brown-rot is less fre¬ 
quent. The writer has experimented by infecting the fruit with distilled 
water containing spores of Sclerotinia, or merely by contact with infected 
substance. 

The rotting took with greater intensity and rapidity in the thin-skin¬ 
ned and tender-fleshed varieties. Thus the most susceptible varieties are : 
« Compass », «Etopa », «Wakapa », « Okiya », « Sand Cherry » (P. besseyi) 
and « S. D. No. i ». The thick-skinned firm-fleshed varieties : « Reagan », 
« Americana No. i.», « B X W 15 », «S. D. Nos. 2 and 3 », are more resistant. 
Not only the degree of skin-thickness, but the presence of layers of corky 
cells, and the prodction of parenchymatous plugs which fill the stoinatal 
cavity through which the hyphae are unable to pierce, have considerable 
influence on the penetration of the fungus. In the resistant varieties 
« B x W15 » and «A x W 9 »the filling of the stomatal cavity is veVy 
common. That the complete plugging of the stomata is a factor in resis¬ 
tance is shown by the fact that many instances were noticed in which 
these stomata were covered by germinating spores with no resulting 
infection, 

b The hyphae of Sclerotinia did not produce a cellular-splitting enzyme 
which has the power of dissolving the cell walls, but they secrete a substance 
which splits out the middle lamella slightly in advance of their pene¬ 
tration through the tissue. Eventually the middle lamella is completely 
dissolved, and the cells in the rotted area being left entirely free from one 
another, die. The killing of the host cells seems due principally to a mo¬ 
dification of the osmotic relations of the cells as a result of the disapear- 
ance of the middle lamella and to much of the liquid contents of the cells 
being withdrawn by the fungus to be used in its development. 

The nature of the substance secreted is not at all clear. Attempts 
made to isolate the enzyme from a culture of the fungus were without 
success. 
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It appears to be almost certain that the chemical composition of the 
middle lamella varies a good deal in the different varieties of fruit; this 
would explain the different degree of resistance. 

A great deal of attention is being given to the relation between chemical 
substances within the host cell and resistance. Cook and Taubenhaus 
were able to show that tannin, a very common product in plants, was 
toxic in varying degrees to many fungi. If, as is generally supposed, the 
tannins disappear on the ripening of the fruit, the greater susceptibility of 
some fruits to disease on ripening might thus be explained ; but since the 
tannin does not come into direct contact with the fungus hyphae which 
are apparently always intercellular, the above hypothesis does not appear 
to be satisfactory. The doubt as to the relationship between gallotannic 
acid and resistance increases by reference to the following table in which 
the results of the determinations made by the writer are given : 


Variety 

Condition 

Date 

of 

ripening 

Percentage 

of 

tannin 
in pulp 

Percentage 

of tannin 
in dry matter 

Percentage 

of 

dry matter 

Relative 

susceptibility 

Sand Cherry. . . 

Ripe 

Aug. 1 

2.087 

15.081 

13.84 

+ + + + 

131X (Sand Cherry 
hybrid) .... 

do 

— 

■234 

1.483 

15-75 

+ + + + 

Compass -}- Pin- 
cherry .... 

do 

_ 

•338 

2.38s 

14.17 

+ + + + 

Sapa. 

Turning 

Aug. 17 

.362 

3-367 

*°-75 


Compass. 

Green 

Aug. 15 

*483 

4.229 

11.42 

+ 4 - 4 - 4 - 

AXW12 . . . . 

do 

— 

.482 

3.418 

14.10 

+ + + 

Opata...... 

Turning 

Aug. 17 

733 

4.618 

15.87 

+ + + 

Burbank. 

Green 

do 

.IS 5 

I.516 

12.20 

+ + + 

B X W21 . , . . 

do 

Aug. 19 

•773 

5 - 777 

13-38 

+ + 

AXW15 . . . . 

do 

Sept. 2 

1.131 

9.520 

11.88 

+ + 

Americana seedling 
No. 1. 

do 

— 

.665 

3-873 

17.17 

! 

+ 


The rot caused by S. cinerea is a firm-rot due to the mechanical sup¬ 
port of the hyphae which completely fill che intercellular spaces left by the 
collapse of the host cell walls. Penicillium expansum produces a soft- 
rot, because of the fact that few hyphae are produced, and therefore, little 
mechanical support is given to the rotted tissue, which, as a consequence 
collapses as the rot proceeds. 
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357 - Effect of Attacks by Cercospora beticola on the Composition of Sugar 

Beets (i). — Saillard, Emilie, in Comptes-rendus des seances de VAcaUmic des Sciences, 
Tome 163, N, 1, pp. 47 - 49 - Paris, 3rd January 1916. 

In 1915 the French sugar beet crop was attacked by Cercospora beti¬ 
cola Sacc. The damage was most serious in the districts of Oise, Seine- 
et-Oise, in parts of $eine-et-Marne, though the boundaries of the beet 
cultivated region also suffered, e. g. Seine-Inferieure, Eure, Loiret, etc. The 
harvest was bad both in quantity and quality, although the percentage in 
sugar was, with a few exceptions, more or less equal to that of an average 
year. Generally speaking, the juices were less pure and contained more 
salts ; the juices and alkaline sirups lost the greater part of their alkali in 
the process of heating for refinement and evaporation ; finally, from every 
cwt. of roots the quantity of sugar in bags obtained was less, and the quan¬ 
tity of molasses greater than usual. Similar anomalies were noticed in 
the beets of 1911, an exceptionally dry year. The writer has investigated 
the cause in the 1915 crop by determining the sugar content, total nitrogen, 
albuminoids, amides, and ammonia compounds, noxious nitrogen per 100 
parts of sugar and comparing the results with previous years. The follow¬ 
ing results were obtained: 

1) The 1915 beets contained per 100 parts of sugar larger ^quantities 
of total nitrogen, amide nitrogen, ammonia compounds, and noxious nitro¬ 
gen, than those of the previous years; and larger quantities even than those 
of the exceptionally dry year 1911. Like those of that year they lost a 
great deal of their alkali and yielded a very high proportion of molasses. 

2) The results of the determinations of sugar by hydrochloric in¬ 
version and by enzyme-inversion are in agreement, but inferior (as much as 
0.4 %) to those obtained by water digestion. There existed, therefore, in 
these roots dextro-rotatory substances differing from saccharose, that 
could not be precipitated by means of lead acetate. 

The writer has found that these polarising substances disappeared for 
the greater part (as active substances) during the industrial manipulation, 
so that in the molasses practically no amide or ammoniacal nitrogen remains. 
The disappearance of these dextro-rotatory substances is therefore corre¬ 
lated to the elimination of the amide and ammoniacal nitrogen and consti¬ 
tutes a loss of polarisation. On the other hand, separate tests have shown 
that the aspartic acid and the glutanic acid heated in an alkaline mixture 
gradually lose their rotatory power and liberate ammonia. 

358 - Club-root (Plasmodiopbora brassicae) In New Zealand. — Cockayne a. r. 

in The Journal of Agriculture, Vol. XI, No. 3, pp. 197-203,1%. 13, Wellington, 1915. 

During 1915 club-root has been extremely prevalent in various parts 
of New Zealand. 

Club-root attacks only plants belonging to the turnip family (Crnci- 
ferae) and in New Zealand has been reported as occurring 011 the following 
cultivated members of the group : cabbage, cauliflower, Brussels sprouts, 
rape, mustard, swede, turnip, soft turnip, radish, and wallflower. The 

(1) See B. Nov. 1915, N. 1316. (Ed,) 
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disease is also found on the roots of certain weeds belonging to the same 
family amongst which may be especially mentioned: Shepherd’s purse 
{Capsella bursa-pastoris), wild turnip ( Brassica campestris), American cress 
{Barbarea precox), hedge-mustard (Sisymbnum officinale), and pepper-wort 
(Lepidium niderale). 

Club-root is widely distributed, and has been found in all classes of 
soil in New Zealand. It is, however, most prevalent on the west coast 
of the North Island, and especially in the Taranaki and north Wellington 
districts. In the South Island it is comparatively rare as a field crop dis¬ 
ease but is often abundant in garden soils. Those districts in which the 
underlying rock is largely composed of limestone generally are compara¬ 
tively free from the disease, but at certain times bad outbreaks occur in 
such localities. In such cases it is probable that although the subsoil is 
largely of a calcareous nature the upper layers are deficient in lime, owing 
to it having been leached out in the ordinary processes of weathering. 
Acid soil conditions are far more favourable for the development of club- 
root than are those of neutral or alkaline soils. A very noticeable feature 
with regard to club-root is the fact that its prevalence as a serious disease 
did not take place in Europe until the modern use of fertilizers of an acid 
nature. The following are the most advisable means of control: 

1) Abundant dressings of calcium carbonate (ground limestone) 
in the case of badly affected land, as much as 7 tons per acre, to be done in 
the autumn previous to the sowing of the seed. 

2) leguminous crops should be grown on affected land. 

3) Preference should be given to the swede varieties which are more 
rsesistant, that is: Superlative, Magnum Bonum, John Bull, Elephant, and 
Crimson King. 

359 - Pathogenicity and Identity of Sclerotinia liberiiana and Scl. smila- 
cina on Ginseng (Panax quinquefolia). — Rosenbaum J. (Mycologist, Bu- 
reau of Plant Industry in Journal of Agricultural Research Vol. V, No. 7, pp. 291-297, 
Fig. 1, PI. XXVIII-XXIX, Washington, P. C., 1915. 

Eor a number of years two species of Sclerotinia {Scl. liberiiana and 
Scl. smilacina) have been recognized as probable causes of the rotting of 
ginseng roots {Panax quinquefolia) but the pathogenicity and identity of 
these fungi have not been proved by inoculation experiments. 

The -writer has contributed a series of researches and experiments to the 
solution of this problem, the results of which may be summarised as follows 
1) The species of Sclerotinia causing the white-rot of ginseng roots is iden¬ 
tical with the Sclerotinia liberiiana Fuckel occurring on lettuce, celery, and 
a number of other hosts. 2) The black-rot is due, on the contrary, to Scl. 
smilacina Durand, identical with Scl. panacis Rankin; inoculations with 
a species of Sclerotinia from.ginseng on Smilacina racemosa having given 
positive results. 
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360 - Bamboo Smut Fungus ( Ustilago shiraiana Henn) in Cuba. — Fairchild 
Daniel in Modern Cuba (Cuba Moderna), Vol. 3 (7), No 11, pp 39-41. Havana, No¬ 
vember 1915. 

In the spring of igio one of the Japanese bamboos at the Chico 
Plant Introduction Garden was found to be attacked by a smut fungus, 
indentified as Ustiligo shiraiana Henn. The disease has since been found to 
be spreading in other parts of the island, causing damages serious enough 
to call for immediate attention. 

The disease occurs first on the younger and growing portions of the 
branches, which appear somewhat swollen but show no external evidence 
of smut. The growth of such diseased branches is arrested and, finally, as 
the external covering of the buds fall away, the sooty portions are exposed. 
At a certain stage in the development of the disease a witch’s brown forma¬ 
tion is apparent. This disease is extremely serious and of the greatest econ¬ 
omic importance as it may lead to the death of the entire bamboo forest. 

The wind is the principal factor in the distribution of the disease ; the 
branches of bamboo growing outside of the forest have been noticed to be 
much more than smutted the inner branches. The disease occurs on 
Phyllastachys puberula Munro, and P. bambusoides Sieb. and Zucc. in Cuba; 
and on Sasa ramosa Makino and Shibata, and Arundinaria simoni chino, 
Makino and Shibata, in Japan. 

Burning of all diseased plants is the only sure means of eradication. 
vSpraying with Bordeaux mixture when the spring buds begin to develop 
has been suggested, but is a doubtful means of control. 

361 - Leaf-spot Disease of Lime (Oloeosporium tiliaecolum ) in England. 

— Salmon H. S. and Wormald H. in The Gardener's Chronicle, Vol. I# VIII, No. 1500, 

pp. 193-191., Figs. 64-65. London, 1915. 

Gloeosporium tiliaecolum Allescher was first noticed on the leaves of a 
large lime tree in a garden at Bearstead, near Maidstone, Kent. An ac¬ 
count is given of the disease caused by this fungus according to D v Lau- 
bert’s observations in Germany. 


WEEDS AND PARASITIC FLOWERING PLANTS, 

362 - Comparative Researches on the Dimensions of the Seeds of Clover and Dodder. 

— See No. 290 of this Bulletin. 

363 - Dandelion (Taraxacum officinale) in New Zealand (1). — Atkinson K. h. 
in The Journal of Agriculture , Vol. XT, No. 4, pp 315-318, Figs 1-4. Wellington, 
20 th October 1915. 

The writer, continuing the enumeration of weeds in New Zealand, gives 
a general description of the dandelion {Taraxacum officinale ). 

This seed is widely distibuted in both Islands of New Zealand, and 
is particularly common on roadsides and such waste places, and is also 

m- 


(%) See B . Dec. 1915, No. 1352. 
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abundant amongst grass, even when the latter is tall enough to cover the 
leaves over. 

# The achenes of dandelion are occasionally found as impurities in some 
agricultural seeds. 

364 - Californian Thistle Rust ( Puccinia suaveolens ) as a Cheek on the Spread 
of Californian Thistle (Cnicus arvensis) (1) Cockayne a. h. in the journal of 
Agriculture, Vol. XI, No. 4, pp. 300-302. Wellington, 1915. 

For some years past it has been noticed that the Californian thistle- 
rust (Puccinia suaveolens ) has increased considerably amongst these this¬ 
tles in many parts of New Zealand. Its effect in reducing the vigour and 
subsequent development of the weed has been quite marked. 

For the rust to become an adequate means of control it is necessary 
to increase infection considerably beyond that occurring naturally. In 
nature the attack is generally limited to a few shoots, and the plant may 
regain its vigour and develop normally. 

A series of experiments has been carried out to discover a practical me¬ 
thod for securing a rapid and complete infection. The result has been to 
establish that only the teleutospores produce a permanent type of mycelium, 
while the mycelium produced by the uredospores is temporary. 

Teleutospores are therefore the best means for artificial infection. 

Positive results were obtained by the following method : a quantity of 
diseased shoots in which'the uredopustules are emitting spores should be 
soaked in water for about half an hour and the material constantly agi¬ 
tated so as to release the spores into the water. The water containing the 
spores should then be sprayed on young healthy thistles. After about fifteen 
days the small brown second-generation uredopustules will have commenced 
to develop. In the autumn, just before the leaves begin to wither away, the 
development of teleutospores will have been about completed, and the af¬ 
fected leaves should be collected, dried and kept till the early spring. The 
leaves should then be crushed up and soaked in water in order to liberate 
the spores, after which the water containing the spores should be sprayed 
on to the young growth of the thistles; in this manner the infection will 
be virulent and will spread rapidly. 

365 - Queensland Government Enquiry into Means of Controlling Prickly-Pear. — 

Johnston Harvey T. and Tryon Henry in Report of the Prickly Pear Travelling Commis¬ 
sion, November 1, 1912; April 30, 1914, 131 pp. 66 Figs. Brisbane, 19x4. 

In September 1912 the Government of Queensland appointed a Com¬ 
mission to visit countries in which prickly-pears are indigenous or have 
become naturalised, for the purpose of ascertaining: 1) If there are in such 
countries any natural enemies of the prickly pear that may be utilised for 
the destruction of the plant in Queensland ; 2) The possibility of utilising 
prickly pear for commercial purposes. 

Investigations were made in the following countries. Queensland, 
New South Wales, Java, Singapore, Malay States, Penang, Ceylon, In- 


(1) See B. March 19x4, No. 286. 


(Ed.). 
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dia, East coast of Africa, South Africa, Canary Islands, Europe and the 
Mediterranean area (England, Germany, Italy, Spain, Barbary States, 
Malta, Syria), United States of America, Mexico, Central America, West 
Indies, South America (Colombia, Brazil, Argentina, Chili), Hawaiian 
Islands. 

The results of the investigations are given separately for each country 
visited. The following is a summary of the principal facts. 

The prickly-pears naturalised in Queensland are: the common pest 
pears Opuntia inermis D. C., var.; the spiny pest pear 0 . dillenii , an ally of 
that just named; 0 . monacantha Haw., 0 . aurantiaca Gillies ; 0 , tomen - 
tosa S. D.; Nopalea cochinelifera, Linn.; 0 . imbricata Haw.; Opuntia sp.; (?) 
0 . megacantha S. D. or 0 . chavena , Griff, and another species, not identi¬ 
fied, called the **yellow fruiting Mexican pear”; 0 . nigricans and Nopa¬ 
lea dejecta , S. D. — New South Wales possesses: 0 . inermis D. C., var. ; 
0 . nigricans , Haw.; 0 . monacantha Haw.; 0 . ficus indica , 0 . microdasys Lehm. 
0 . monacantha occurs naturalised in Victoria and South Australia, and the 
spiny pest pear of Queensland is also reported from the latter State. 

The species naturalised in several other countries visited are: 
in Ceylon : 0 . dillenii ; 0 . monacantha ; 
in India : 0 . dillenii; 0 . nigricans ; 0 . stricta, 0 . monocantha ; 
in South Africa: a variety of 0 . decumana; 0 . aurantiaca; 0 . mo¬ 
nacantha and several others ; 

in the Canary Islands : certain species are cultivated as host plants 
for the true cochineal insect Coccus cacti; 
in the Mediterranean region: 0 . ficus indica ; 0 . amyclea ; 0 . dillenii; 
0 . insemis; 0 . nana. 

In the cactus regions of the United States and Mexico, there occur 
several species of so-called “wood-rats” belonging to the genus Neotoma, 
which at times cause great havoc to prickly-pear, utilising it as food to such 
an extent sometimes as to exterminate it in places. However, since they, 
as well as various other rodents, are not restricted in their dietary to cac¬ 
taceous plants, the writers do not advise their introduction to Queensland* 

In Ceylon, India and South Africa, 0 . monacantha is attacked by a 
wild cochineal insect, Coccus indicus which, in the two first named count¬ 
ries has caused the almost complete extermination of the host plant. 
This cochineal does not attack in India 0 . dillenii and 0 . nigricans nor, 
in Ceylon, 0 . dillenii. 

In South Africa another wild cochineal insect [Coccus confusus capon - 
sis), attacks 0. monacantha, causing serious havoc but not completely 
destroying the plant. 

The most important insect enemies of cacti found in America belong 
to the orders of Coleoptera, Lepidoptera, Hemiptera and Diptera. 

In regard to the Coleoptera the various species of the genus Moinei - 
lema are widely distributed in the drier parts of the United States and 
Mexico; those of the genus Caenopaeus in Southern California and the ad¬ 
jacent regions ; whilst the genus Gerstaeckeria has only one species in¬ 
jurious to prickly-pear, G. hubbardi , in Florida. The adult of Moneilema 
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and of ’Caenopaeus is a large black wingless longicorn beetle, which feeds 
gregariously on the young segments of the host plant, while the larva is 
a large grub living in tunnels hollowed out by it in the stems and joints. 

The lepidopterous enemies comprise a number of cactus moth borers 
belonging to the Phycitidae (N. and S. America and W. Indies) as well as 
certain others, such as Mimorista and Marmara (especially in N. America and 
W. Indies). The caterpillars belonging to the genus Melitara and Zophodia 
spp. live within the joints of the plant, and cause great destruction, part¬ 
ly on account of their eating out the tissues and partly on account of the 
rapidity with which the attacked segments become invaded by secondary 
organisms such as bacteria, fungi and scavenging flies. Mimorista occurs 
in Texas, in the West Indies, Brazil and Mexico, and causes a great destruc¬ 
tion of young segments of prickly-pear. The tiny caterpillar of Marmara 
is a <f leaf-miner ** and causes little injury as a rule, though secondary 
invasions may be serious. 

Amongst theHemiptera are certain prickly-pear enemies, especially 
the various species of wild cochineal insects, and the members of the gen¬ 
era Chelinidea and Narnia. These all more or less injure the plants. In 
Ceylon, India, South Africa and Mexico they cause more serious injuries 
which may result in the death of the plant. 

The chief Diptera which infest prickly-pear are certain gall midges 
belonging to the genera Itonida and Asphondylia . The former produces 
galls under the areoles, and these may become the seat of secondary in¬ 
fection. The species of Asphondylia which infest Opuntias, live during 
their larval stage within the fruit or the flower bud, and either destroy the 
seeds or else cause a proliferation. 

After pointing out that the insects enumerated are far from being the 
total of the insects injurious to Opuntia, and that especially in Mexico and 
South America additional natural enemies quite as injurious may exist 
and be utilised, the writers recommend that, for the time being, the 
following insects be introduced into Queensland: Moneilema spp., Cae¬ 
nopaeus palmeri; Gerstaeckeria hubbardi ; Melitara spp.; Mimorista fla- 
vidissimalis; Chelinidea spp., Narnia spp., the wild cochineal insects; 
Itonida opuntiae and Asphondylia opuntiae , from the United States; Zo¬ 
phodia cactorum and its ally, the “ Mendoza moth borer ”, from the Argen¬ 
tine Republic. 

Certain destructive wild cochineal insects have already been intro¬ 
duced into Queensland from Ceylon and South Africa. These have be¬ 
come established, and have maintained their character for destructive¬ 
ness, at the Prickly-Pear Experimental Station, Dulacca. In their 
native country these insects are more or less controlled by predators and 
parasites, and therefore cannot exercise their full influence. It is con¬ 
sequently a matter of great importance that, before admission into 
Queensland, parasites should have been eliminated. A careful super¬ 
vision is therefore necessary. This would involve the providing of a 
suitable insectary under the control of an entomological staff with 
experience in this kind of parasitological work, as well as in the technical 
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details of receiving, multiplying and distributing such insects, both at 
the moment of leaving their original home, and at their arrival in 
Queensland. 

The insects recommended for being introduced into Queensland 
limit their destructive action to the Cactaceae; this statement is especially 
true as regards the cochineal insects and is based on recorded observations 
and experiences of upwards of a hundred years standing and extending to 
many different countries. There are, however, a good number of other 
Cactus insects which do not feed only on prickly-pear but attack other 
useful and cultivated plants. Amongst these may be mentioned the Fruit 
Fly Ceratitis capitata, Wied; the Mealy Bugs Pseudococcus obscurus, Essig,; 
Rhizococcus multi-spinosus, Kuhlg.; the Cuban Cactus Coccid Palaeococcus 
sp., the Plant Bug Stylopidia picta , Uhler; the blossom-injuring Beetle 
Trichochrous texanus, Ee Conte; the Calandrid root-borers Cactophagus, 
spp. ; the Cactus Aphis A. gossypii; the Cactus Red Spider Tetranychus 
sp,, etc. 

As regards maladies caused by parasitic agency, the writers judge 
only one disease to be of sufficient value to warrant its introduction into 
Queensland. This is the <f anthracnose ”, “ shot hole ”, or 11 black rot ” 
malady, caused by a fungus Gloeosporinm lunatum E. and E. Ordinarily 
this organism has but little effect on the plant, but under conditions such 
as obtain on warm moist days it causes a considerable and rapid destruc¬ 
tion of young segments. In the Argentine Republic there is a very se¬ 
rious disease ” “ the white rot ” caused by a fungus Sclerotium (or Sclero - 
iinia) opuntiamm , Speg., which brings about the destruction of joints and 
stems of various cacti. As the habits of this parasite are not sufficiently 
known, the writers do not, for the present, recommend its introduction. 
There are other parasitic diseases known in the West Indies, United States, 
Mexico, and the Mediterranean region, but their effects are not of much 
importance in controlling the spread of prickly-pear. 

As a means of destruction by overgrowth, it has been suggested that 
the introduction of a certain fodder grass from Brazil might be of service, 
as on account of its rapid growth it would probably choke the prickly-pear. 
In a northern portion of South America a rapidly growing climbing legu¬ 
minous plant is used. The twining branches form a network enclosing the 
prickly-pear clump around which the seeds of the plant have been sown, 
and then the stems are cut. After the climber has become sufficiently 
dry, it is set alight and the prickly-pear becomes seriously scorched. 
A repetition would probably destroy the latter. 

As regards destruction by chemical means, the writers have found 
no method superior to those already in vogue in Queensland. 

As a control to the spread of Opuntia, utilisation might prove of im¬ 
portance. The writers point out that the fruit of certain species of prickly- 
pear is used as a human food in many parts of the world, but more espe¬ 
cially in Mexico and the Mediterranean littoral. Though this method would 
not be of much value in compassing destruction of Opuntias in Australia, 
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they suggest that an abundant source of nutritious food, availed of in other 
countries, may have been entirely lost sight of here. 

In India, South Africa, the Mediterranean region, America, and also 
Australia, the stems and joints of prickly-pear are mostly used as fodder, 
mixed with rations of more concentrated foods. The utilisation of Opun- 
tia is, however, as yet in a more or less experimental stage. The writers 
believe it possible to reduce the very extensive area occupied in Australia 
by prickly-pear by using it largely as fodder, especially as the joints and 
stems of Opuntia seem to augment the quantity of milk produced; they 
advise, however, to cut the plants and take away the fruit so as to avoid 
dissemination by means of the seeds in the excreta of the cattle. 

Prickly-pear has been used to considerable advantage as a soil ferti¬ 
liser, especially in India. It enriches the soil with humus and potash. The 
fruit has been used for alcohol production in Italy and Spain, where the 
manufacture was a commercial success until the imposition of an excise 
rendered the concern unprofitable. The introduction of this industry in 
Australia would probably lower the cost of eradication. 

Utilisation of the fibre as a raw material for the manufacture of paper 
or mill board has not as yet given any good results, according to the in¬ 
vestigations carried out by experts and by the Imperial Institute, London, 
principally on account of the high cost of production. Further experi¬ 
ments might, however, be made in Queensland, where the fibre could be 
obtained without much cost in the process of clearing the land. It is sug¬ 
gested that the mucilage might serve as a glaze for cheap cotton stuffs. 
In India it has been used as an addition to white wash and to a kind of 
plaster, employed in the decoration of edifices, which is said to have a fine 
texture and to be capable of receiving a fine polish. 

According to the writers, the entire plants of prickly-pear including 
the root system, might be an important source for the manufacture of oxa¬ 
lic acid, as they contain a large amount of oxalate of lime in a crystallised 
condition. 

The colouring matter of the fruit may be extracted and used for col¬ 
ouring sweets, beverages and various foodstuffs. 

366 - Kainit as a Means of Destroying Weeds (1). — Witte hernfri©, in Svwi&s m$&- 
deforcmngs Tidsknft , Year XXV, Part 4, pp. 189-191. Stockholm, 1915. 

In his experiments for destroying weeds, the writer has made use of 
kainit, calcium cyanamide, a mixture of kainit and calcium cyanamide, 
and of sulphate of iron. In nearly all cases the sulphate of iron (20-25 % 
solution) and the calcium cyanamide have given results much inferior to 
those given by kainit. Only in the case of Papaver sp. calcium cyanamide 
is to be preferred. Sulphate of iron has no effect whatever on Centawea 
Cyanus . The action of kainit is heightened by the addition of a certain 
quantity of calcium cyanamide. The weeds most susceptible to kainit 
are : Sinapis arvensis , Raphanus Raphmiistrum , Polygonum Convolvolus , 

(Ed.) 


(1) See B . Jan. 1915, N. 117. 
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Anthemis arvensis, Veronica amnsis, Stellavia media, Urtica mem, Senecio 
vulgaris, Centaurea Cyanus . The weeds more resistant to the action of 
kainit are : Spergula amnsis, Sonchus, and Papaver Rhoeas. 

Kainit works directly by means of plasmolysis, absorbing the water 
from the cells with which it comes in contact and causing the gradual with¬ 
ering of the plant. In the application of kainit the rules to be followed are: 

1) 1340 lbs. of powdered kainit per acre to be evenly distributed over 
the soil. If Sinapis arvensis and Raphanus Raphanistrum are very abun¬ 
dant, it will be best to apply first 1785 lbs. of kainit and immediately after 
90 lbs. of calcium cyanamide. 

2) The applications should be made when the weather is warm and dry 
and in the early morning when the plants are still wet with dew. 

3) For winter wheat the applications should be made in February 
and March, for spring wheat at the time of sprouting. 


INJURIOUS INSECTS AND OTHER DOWER ANIMALS. 

367 - Ooencyrtus pacificus , a New Egg Parasite from Fiji. Waterston James 
in Bulletin of Entomological Research, Vol. VI, Pari. 3, pp. 307-310,1 Fig. Eoncloii, 1915. 

The writer describes as a new species under the name of Oencyrtus 
pacificus a Hymenopter bred from the eggs of the Bean Bug (Brachy- 
platys pacificus Dali), at Rarawai, Viti Levu. 

368 - Chilocorus bipustuiatus and Exochomus quadripustu/atus, Re¬ 
cently Introduced from Italy into California as Natural Control of Injurious 
Scale Insects. — Smith Harry S. in Monthly Bulletin of State Commission of Horticulture, 
Vol. IV, No. n, pp. 523-525, Fi*. 105-107. Sacramento, California, 1915. 

The genera Chilocorus and Exochomus are probably the most effi¬ 
cient of all ladybirds preying upon Coccidae. 

The writer mentions the introduction of two species, C. bipustuiatus 
( 1 ,.) and E. quadripustulatus (L.), from Italy into California during the sum¬ 
mer of 1915. 

C. bipustuiatus inhabits the whole of Europe, and also occurs in northern 
Asia. In Italy its principal hosts are Philippa oleae, Pollinia polleni, 
Aspidiotus betulae, Diaspis pentagona etc. The female deposits its eggs 
under the shields of Saissetia oleae or of the Diaspincte; the larvae, which 
hatch in four to eight days, are extremely voracious, and during their brief 
period of existence are capable of devouring several thousand eggs of scale 
insects. Approximately seven hundred specimens of this species were colon¬ 
ized at Fair Oaks, Sacramento County, during the period from July 21st 
to September 17th. They were placed in an orchard consisting of lemon, 
orange and olive trees, the citrus being infested with Coccus citricola Campb. 
and the olives with Saissetia oleae Bern. 

Approximately three hundred and fifty individuals of £. quadripustu - 
latus were placed in the same orchard on September 17th. This species 
occurs throughout Eutope. 
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369 - Paraleptomastix ahnormis , a New Chaleidoid Parasite of the Citrus Mealy 
Bug Pseudococcus citri , Introduced from Ilaly into California. — smith 

Harry S. in The Monihy Bulletin of State Commission of Horticulture , Vol. IV, No. 11, 
PP* 525 - 537 j Pig- 10S. Sacramento, California, 1915. 

Paraleptomastix abnomiis Girault, was introduced from Palermo into 
California during the summer of 1914, as control of Pseudococcus, citri. It 
has been bred extensively in confinement and widely distributed in the 
following localities : Sierra Madre, Upland, Alhamhra, Monrovia, San Ga¬ 
briel Valley, Fresno, Marysville, Riverside, San Diego County, Sweetwater 
Valley, San Francisco, San Mateo County, Santa Paula, and Sacramento. 
Small colonies were also furnished to the Florida Experiment Station at 
Gainesville, and to the Board of Agriculture and Forestry, Honolulu, Ha¬ 
waii. The results of the field investigations were very gratifying, the pa¬ 
rasites been found breeding under natural conditions in the field at Al¬ 
hambra. The same may be said of San Diego where the parasite has shown 
itself resistant to hydrocyanic acid gas in its earlier stages of development. 
It has been also observed that where the Sicilian parasite is breeding and 
Coccinellid predators are also working, the predators will devour every par¬ 
ticle of mealy bug, but always leave the individuals which are parasitized 
by the Sicilian parasite after the pupa is formed. 

It is proposed to increase the distribution of these parasites very’* 
greatly. 

370 - Woodpeckers and their Relation to Forestry in the British Isles. — Collinge 
Walter ££., in The Journal ot the Board of Agriculture, Vol. XXII, No. 8, pp. 789-791. 
Eondon, 1915. 

Woodpeckers are without doubt the most useful birds for destroying 
insects injurious to forest timber. 

Numerous observations made by the writer in the open fully confirm 
the following two facts : 1) Sound trees are seldom, if ever, attacked, and 
2) barge numbers of insects are destroyed by woodpeckers. 

There are three species of woodpeckers in the British Isles, viz., the 
Great Spotted Woodpecker, Dendrocopus major (Linn.); the Lesser Spotted 
Woodpecker, Dendrocopus minor (Linn.); and the Green Woodpecker, Ge~ 
cinus viridis (Linn.). • The latter is by far the commonest, and the major¬ 
ity of the observations have been made on this species. Examination of 
stomach contents shows that fully 75 per cent of the food, consists of in¬ 
jurious insects, the principal species being: Osier Weevil [Cryptorrhynchus 
lapathi , Linn.); Pine Weevil (. Hylobius abietis , Fabr.); Bark Bettle (various 
species of Tomicus) ; Pine Beetle ( Myelophilus pmiperda, Linn.); Ash Bark 
Beetle (Hylesinus fraxini , Pz.) ; Elm Bark Beetle (Scolytus destructor , 
Oliv.); Black Pine Beetle (. Hylastis ater, Payk.); Small Poplar Longicorn 
(Saperda populnea , Linn.). Common Longicorn (Rhagium bifasciatum , 
Fabr.); Rhinoceros Beetle (Sinodendron cylindricum, Fabr.); and Shot- 
borer Beetle (. Xyleborus dispar , F.). 

The larvae of the Pine-shoot Tortrix Moth ( Retinia buoliana, Schiff.); 
the Birch Clearwing Moth ( Sesia culiciformis) ; and the Wood Leopard 
Moth (Zeuzera aesculi, Linn.) have also occurred. 
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Of the remaining 25 per cent, of food quite 20 per cent! consisted of 
ants, the further 5 per cent, being made up of 1 ladybird beetle, 2 spiders, 
and insect remains not identifiable. 

371 - The Effect of Various Dressings on Pruning Wounds of Fruit Trees. — See n» 306 

of this Bulletin. * 

372 - A New Thrips ( Diarthothrips coffeae) Damaging Coffee in British East 

Africa. — Williams C. B. in Bulletin of Entomological Research, Vol. VI, Part 3, 

pp. 269-272, Fig. 1. Rondon, 1915. 

The writer describes, under the name of Diarthrothrips coffeae, as a new 
genus and new species, a Thrips causing serious damage to the leaves of 
coffee in several districts of British East Africa. 

373 - Phaedon cochleariae and Other Insects Injurious to the Horse-radish 

(Nasturtium Almoracia = Cochlearia Armoracia), in Sweden. — 

TullOren Alb. in Meddelandc Nr. 113 frdn Centralanstalten for forsoksvdsendet fid 

Jordbruksomradet, Entomologiska Avddningcn Nr. 22, pp. 1-15, lags. 1-4. Stockholm, 

1915. 

In 1913 Phaedon cochleariae Babr. “ Senapsbaggen ” caused serious 
damage to the plantations of horse-radish in the vicinity of Enkoping. The 
larvae of this insect eat away the margin of the leaves, sometimes leaving 
nothing but the veins. The perfect insects, which generally gather on the 
under surface of the leaves, damage them in a similar manner. 

, The following plants, though in a lesser degree, are also attacked; 
Brassica Napobrassica E and B. Rapa E, also many wild cruciferous spe¬ 
cies such as Nasturtium officinale R. Br. and the species of the genera Sma- 
pis and Cardamine, Cochlearia officinalis etc. 

' The distribution of this insect in Sweden is not as yet completely known. 
Up to the present it has been reported, besides from Enkoping, from Narike 
(1891-1892), Morby and Margretelund (1892). In other countries than 
Sweden, from Bohemia (1861), England (1880 and 1890) and Bavaria 
(1908). The following means of control are advised : 

1) All leaves and vegetable residues on which the insect habitually 
hibernates to be gathered in the autumn and destroyed. 

2) All weeds and bushes around the horse-radish plantations to be 
rooted up and destroyed. 

3) As soon as the insect is seen at the beginning of summer, a gene¬ 
rous treatment to be given of arsenate of copper, and lime (200 gms. of arse¬ 
nate and 400 gms. of Hme in one hectolitre of water) combined with gelatine 
(20 gms. per hi of water); this operation to be repeated once or twice during 
the summer when the larvae of the second generation begin to appear. 

4) Arsenate of copper to be replaced when possible with arsenate of 
lead (300-400 gms. of arsenate of lead in 1 hi. of water). 

During the study of this species other insects have been discovered 
that live on the horse-radish damaging it to a minor extent: Plutetta maculi - 
pennisCuit.; Pieris rapaelf. ; Pionea forficalis E; Meligeihes brassicae Scop.; 
Pkyttotreta nemorum E; Eurydema oleracea E and Philaenus spumarm E 
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374 - Eggs of an Insect of the Order Odonata Occurring on Pear-tree Branches* 

— Fulmek, I,, in Centralblatt fur Bakteriologiej Parasitenkunde und Infekttonskrank - 
heiten^ Part 2, Vol. 44, N. 24-25, pp. 702-707. Jena, 12th January 1916’ 

About April 15th, the Station for the protection of plants in Vienna 
received from Trent (Tyrol) a certain number of pear-tree branches, about 
the diameter of a pencil, the soft cortex of which showed a number of 
superficial nodosities due to the punctures of an insect. The longitudinal 
axis of the nodosities was perpendicular to that of the branches. The 
nodosity had almost always a central wound in which the eggs of an insect 
were deposited in varying numbers. The wound was the size of a pin's 
head and was often covered over by the epidermis. The number of eggs it 
contained varied from two to four and even more. The eggs were deposited 
in the superficial layers of the vegetable tissue to which they adhered closely. 

The tissue showed no disease except just round the wound. The 
length of the eggs was between 1.43—1.53 mm. and the breadth between 
0.35—0.40 mm., they were of a yellowish-white colour turning to dark- 
brown at the extremities. 

The insects bred from these eggs have been identified as belonging to 
the order Odonata , suborder Zygoptera, of which the family of the Agrionidae 
is the best known. The writer believes that the insect in question belongs 
to the last mentioned family. 

The importance of this insect as regards the pear-tree is not yet known, 
but as it deposits its eggs only in the superficial tissue of the epidermis, it 
is most probably not injurious to the tree; the wound produced by the punc¬ 
ture of the insect may, however, favour the entrance of certain fungoid 
diseases. 

# 

375 - Cherry and Hawthorn Sawfly Leaf Miner (Profenusa col laris n. g. and n. 
sp.) Injurious to Cherry and Hawthorn in North America. — parrot p. j. and 
Fulton B. B. in Journal of Agricultural Research Vol. V, No. 12, pp. 519-528. PI. 41 . 
Washington, D. C., 1915. 

In June 1910, a leaf miner attacking cherry (Prunus spp.) was reported 
at the Experiment Station GeneVa, N. Y. Some specimens were forwarded 
by Dr. A. D. Mac Giixivray, who reported that the insect represented a 
new species, the type of a new genus, and should be recorded as Profenusa 
cottaris. The information was also given that it had been reared from the 
hawthorn {Crataegus spp.). 

, According to present knowledge, the host plants of the sawfly leaf mi¬ 
ner are the cherry and the hawthorn. Of the cherries, it has so far largely 
confined its attacks to the English Morello variety. It is not commonly ob¬ 
served wth the Montmorency or Early Richmond, which indicate that 
its presence on these varieties is accidental and occurs when they are grown 
in proximity to the English Morello. The extreme partiality of the sawfly 
leaf miner to the foliage of certain hawthorns which are only remotely 
related to cherry and the susceptibility of one fruit while other fruits 
are apparently unattractive or resistant, are interesting facts. Around 
Geneva the sawfly leaf miner is most common in the foliage of an unidenti¬ 
fied hawthorn bdonging to the Medioximae group, and is especially des- 
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tractive to hawthorns of the cms-galli group and to C. nitida , C. ptuinosa, 
C. rotundifolia and C. geneseensis ; the larvae devour all the pulpy tissue 
of the leaves, only the epidermis remaining, which dries up and falls. The 
species of hawthorn that are generally exempt from attacks of Profenusa 
are C. pedicellata and C. punctata. 

As a cherry pest this insect is found about^Geneva in western New 
York and about Germantown, while it does not occur in the intermediate 
localities although the cherry is extensively grown there. 

As a pest of hawthorns the sawfly miner has a wider range of distri¬ 
bution. It is reported about Boston, Mass., and is common in the 
vicinity of New York City, Rochester, Ithaca, Geneva, and Skaneateles, 
all of which are located in the State of New York. 

Amongst the natural enemies of Profenusa the most common is Tri- 
chogramma minutum , an egg parasite, which destroys about 50 per cent, 
of the sawfly leaf miner’s eggs. Besides the foregoing parasite there has 
been reared an ichneumon which proved to be a new species and has been 
listed by Rohwer as Pezopoms tenthredinaium. 

The following methods of control are advised : 

1) Picking and burning the affected leaves; 

2 ) Fumigation with hydrocyanic-acid gas; 

3) Ploughing and cultivating the ground so as to break up the cells 
of hibernating larvae. 

4) Destruction of uncultivated host plants, especially the hawthorns 
of the C. crus galli group. 

5) Spraying of hawthorns with a solution of nicotine and soap. 

376 - Hazel Woods in the Province of Messina Invaded by Caterpillars. — Savastano 
in R. Stazione Sperimentale di Agriimicoltara c Fnitticoltimt, Actraile, BoUettim No, 19, 
pp. 1-15. Acireale, 1915. 

In the spring of 1915 various communes of the provinces of Palermo, 
Catania and Messina, especially the latter, suffered from an extraordinary 
invasion by the larvae of an unidentified Tepidopter, commonly called 
« campa del nocciuolo ». 

In the commune of S. Pietro Patti, one of the places that suffered most, 
these insects have been known to appear at intervals for the past century. 
They remain for a few years and then disappear. The fact that, in 1915, the 
hazel woods were subjected to a particularly severe attack may be due 
to the excessively damp and warm spring weather. 

As soon as the hazel trees begin to bud they are attacked by the 
young caterpillars which devour all the young leaves. This occurs at 
S. Pietro about the end of April, in other places the date may vary accord¬ 
ing to the geographical position. When the caterpillars on a tree are so 
numerous that the foliage is insufficient to feed them, they proceed to de¬ 
vour the more tender brancfilets and also the young fruit, thus completely 
destroying the crop- The young branches then wither up, and though 
the tree may regain a certain vigour it will only give a poor crop in the 
following year. Were these attacks to be repeated for several years in 
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succession, the woods would undoubtedly be ruined, in fact in some cases 
this has already happened. 

As regards control the following facts are known ; 

1) The increased number of attacks is strictly due to the increased 
areajcovered by the woods. 

These pests can no longer be disregarded as unimportant as besides 
causing the loss of the present year's crop, they will probably mean the 
failure of those of subsequent years also. 

2) The only effective remedy is arsenate of lead (1 %) applied with 
the necessary precautions. This method, however, being rather costly 
it will be best to reserve it for extreme cases. 

3) The best method or permanent control would be to convert the wild 
filbert woods into cultivated plantations; hoeing and working of the soil 
being especially unfavourable to the hibernation of man} 7, species of insects. 

The necessary increase of cost will be amply compensated by the im¬ 
provement both in quantity and quality of the produce. 

377 - The Citrieola Scale ( Cocus citricola) in California. — Quayle j. in College of 
Agriculture, Agricultural Experiment Station, Bulletin No. 255, pp. 405-412, Figs. 1-7 
University of California Press. Berkeley, 19x5. 

The citricola scale (Coccus citricola Campbell) is one of the most injurious 
scales on citrus trees in California. It has been commonly known as the 
“ Tongulus scale ” and has also been called the “False soft brown scale” 
The writer has, however, thought it best to call it the <f citricola scale ” 
after its first specific name. This scale seriously impairs the vigour of the 
tree and consequently greatly reduces the fruit production. It has in some 
groves reduced the crop some 50 to 75 per cent, and more. 

The citricola is now widely distributed in California and this wou!<f 
seem to indicate that its occurrence dates considerably further back than 
its first recorded appearance. It was first found in the vicinity of Clare¬ 
mont in 1909 and at about the same time near Niverside and in certain 
sections of San Bernardino County. It has been known in the citrus sec¬ 
tion of Tulare County for the past three or four years, although its occur¬ 
rence in great numbers dates back but a year or two. 

In the countries south of the Tehachapi the citricola scale is found in 
Bos Angeles, Orange, Riverside, and San Bernardino. In San Benardlno 
County infestations occur at Colton, Redlands, Highlands, Rialto, Etiwanda, 
Cucamonga, Upland, and Ontario. In Riverside County the infested areas 
are in the vicinity of the city of Riverside and at Highgrove. In Tos Ang¬ 
eles County they are at Claremont, Pomona, San Dimas, and Glendora. In 
Orange County one infestation is found near Fullerton. 

In the counties north of the Tehachapi the most general infestation 
occurs in Tulare County. The heaviest infestations occur around Porter¬ 
ville, Worth, Globe, Success, Tindsay Exeter and Orosi. In Fresno County 
the citricola scale occurs in the citrus districts of Mt. Campbell and near 
Sanger. In Sacramento County it occurs in the Fairoaks and Orangevale 
districts, and in Placer County at Rocklin. In Yuba and Sutter countries 
it has been reported from citrus trees growing in the cities of Marysville 
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and Yuba City, In Contra Costa County on one tree in Martinez. In Kern 
County on one tree near Bakersfield, but in these two last cases eradication 
treatment was given and the scale has not as yet reappeared. 

The citricola scale, which is primarily a pest of citrus trees in California, 
has been found on a few other plants, but in all cases these plants were grow¬ 
ing in the vicinity of infested citrus trees. These include nightshade, 
pomegranate, elm and walnut. 

The young appear about the last week in April and continue to appear 
until August. During the summer, autumn and winter the scales remain al¬ 
most exclusively on the leaves and grow very slowly. By November there 
is an appreciable change in size and colour. At this time also migration 
to the twigs begins. This migration from leaf to twigs continues slowly 
through the winter but the great majority migrate in March and early 
April. The scales remain more or less dormant until the warmer spring 
weather when they grow very rapidly and produce eggs before May 1st. 
The complete development of citricola requires approximately one year* 

The most satisfactory treatment for the control of the citricola scale 
is fumigation with hydrocyanic acid gas between July 15 and September 15. 
Fumigation results are less certain later in the year. Where fumigation 
is not feasible, spraying with kerosene and kerosene emulsion should be 
adopted. 

Among the natural enemies of citricola the following may be enumer¬ 
ated: Coccophagus flavoscutellum , C. lunulatus, C. lecanii , Aphycu 6 flavm 
and Chiloewus bivulnerus. It is probable that some of the species of Rhizobius 
also feed on the citricola scale. 

378 - Brassolis sophorae, a Butterfly Injurious to Coconut Palms in British 

Guiana. — Cleare U- D. Jr. in Bulletin of Entomological Research, Vol. VI, Part 3, 

pp. 273-278, Pig.i PI. VIII-X. London, 1915. 

During 1914 the coconut palms in the city of Georgetown have been 
rather severely attacked by the larvae of the Cocount Butterfly, Brassolis 
sophorae L. 

The first appearance of Biassolis sophorae as a pest dates back many 
years* Schomburg in his “ Fauna und Flora von British Guiana " (1848) 
records it as being found on the coast-lands but gives no food-plant. In 
1905 it has beeh reported from Plantation, near Clonbrook, where large 
areas of coconuts were considerably damaged. In 1909 it again appeared 
in the Mahaicony district. Between 1909 and the present attack Bremen 
Its was of little importance and it would thus appear that it only occurs in 
such numbers as to cause considerable damage at intervals of about five 
years. 

The attacks of this pest are not confined to the coconut palm. The 
common Cabbage Palm (Oreodoxa oleracea) is also attacked. 

^ Tittle is known of the distribution of the coconut butterfly in British 
Guiana. It has been reported from Plantation Grove near Clonbrook, 
the, Mahaicony district, and Georgetown in the county of Demerara ; and 
; fp^m Omderneeming, on the Essequibo Coast. 

Of the .Colony, Brassolis was recorded from Dutch Guiana 
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by M 01 * 5 Merian, as early as 1705, and while she gives Miillefa moniliformis 
as the food-plant, adds that later she found a very large number on a high 
coconut tree. 

Kaye mentions it in his Catalogue of Lepidopiera Rhopolacera of Tri¬ 
nidad, and gives the range as Guiana to South Brazil. The caterpillars 
devour all the green part of the leaves, leaving only* the central midrib 
and the fine lateral veins. They pass in this manner from leaf to leaf 
until the entire tree becomes denuded. The attack may be so severe that 
the tree succumbs. 

Fortunately this pest has many natural enemies. Many birds, par¬ 
ticularly the common Kiskadee (.Pintangns sulphuratus), feed on the adult 
insects, while both the eggs and pupae are parasitised. Two species of 
egg-parasites were also reared and are at present being determined. Re¬ 
cently the well known parasite Chalcis amdata, F., has been obtained from 
the pupa of this insect. 

The habit of the larvae of living in nests ” during the daytime offers 
the best means of controlling this pest. The nests can be easily* seen from 
the ground, and by cutting down the branches bearing them large numbers 
of larvae can be killed. 

379 - Mites Injurious to Various Wild and Cultivated Plants in Sweden. — Tragardh 
Ivar, in Meddelande fr&n Centralanstalten for forsoksvansendet pa Jordbrnksotnr&det , 
Enlomologtska Avdelningen, N. 20, pp. 1-50, Figs 1-20. Stockholm, 1915. 

A description of various species of the genera Neotct) any elms, Parate- 
tranyehus, and Tetr any thus which in Sweden damage the following plants : 
cucumber, melon, bean, rose, vine, peach, palm and other hot-house and 
kitchen-garden varieties, apple, plum, lime, elm and poplar. 

These mites fix their sharp pointed sucking organs into the leaf tissue 
arid absorb the cell contents ; discoloured patches appear on the margins 
of the leaves which spread and mingle until the leaf withers up and dies. 

The genus Tetranychus is found almost exclusively in the southern 
districts. North of Upsala (6o° lat. N.j it has been reported only three 
times, at Kopparberg once and at Harnosand twice. 

Parateiranyohu* pilosus Can. et Fans. ( <f Frukttradskvalstret ”)„ — 
The winter eggs of this species, which are red in colour and spheroidal 
in shape, sometimes cluster on the apple branches in such numbers as to give 4 
the branches themselves a red colour. The eggs hatch early in May and 
during the summer four generations mature in succession. Warm wea* 
ther is most favourable to their development. The plants attacked am : 
apple, plum, wild plum, and possibly also pear. 

It has been reported at Tindesberg (district of Qrehro), Alnarp, 
Upsala, Vinslov (Krist. L) Harnosand (Vasterlds. 1 ), Jarlasa (district of 
Upsala), Hellby Brunn (district of Soderml.) etc. 

Paratetranychus ununguis Jac. (“ Barrtradskvalstret M ).—This species 
has been seen in Sweden on : Picea excels a, P. alba, P. sitchensis, and P 
Engelmanni, and on the larch. Winter eggs are laid and in the warm season 
four generations mature. 

Neotetranychus rubi n. sp. has been found only on Rubies Idaeus. 
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Tetranychus althaeae v. Hanst (“ Vaxthusspinnkvalstret n ),—This is 
the most widely spread and most injurious species; from early in May, all 
through June, July and August it causes serious damages to cucumbers, 
melons, beans, garden plants and kitchen-garden produce; it is believed to 
attack also peach, palm and vine. In Germany this mite was observed on 
Althaea rosea , Lycium barbarum , Phaseolus multiflorus , Bryonia alba , and 
Humukis Lupulus. 

According to reports from various places ; Stenby (Stockholm), Char- 
lottenlund (Mallmohus, Tenkoping (Ostergotl.), Gerasen (Orebro), Munso 
and Tkero (Stockholm), the development of the mites is the more rapid and 
the damage more serious and extensive, the hotter and drier the weather. 

Tetranychus telarius L- ( “Vannliga Spinnkvalstret ”). *— Attacks the 
lime, Prunus Padus, elm, maple and poplar. In Sweden it has been report¬ 
ed at Akersta, Kristinehamn, Vadsbro, (Soderm.), etc. 

It has been also found in North America, widely distributed from On¬ 
tario to Texas, and from British Columbia to California, in South Africa, 
the Hawaii Islands, and in Australia. With regard to means of control, the 
knowledge of the animals natural enemes is too limited to be counted upon, 
only one larva of Coniopteryx having been thus identified. The writer has 
made various experiments with fungicides with the following results : 

1) Comparative trials with applications of carbon bisulphide, quassia 
and nicotine; the following table is for cucumbers : 


Plants not treated .... 

With carbon bisulphide . . 
» quassia ...... 

» nicotine . 


Number 


alive per p’ant dead 

552 — 

31 366 

78 — 

86 — 


of mites 

per leaf decrease per cent. 

18.4 — 

1.0 94.6 

2 .6 85.9 

2.8 84.8 


The above table shows that the number of mites per leaf which in the, 
untreated plants average 18.4, decreases in those treated with carbon bi¬ 
sulphide to 1.0; with quassia, to 2.6; with nicotine, to 2.8. 

2) Hot-house experiments against T. althaeae made with 125 gms. of 
*carbon bisulphide in 5 litres of water mixed with gelatine and 200 gms. of 
quassia and nicotine. The plants used for test purposes were cucumbers ; 
the results surpassed every expectation, all the mites* and their eggs being 
killed. 

380 - Inseets Injurious to Pine and Fir Trees in Sweden. — tragArd ivar, in Skogvdrds 
Foreningens Tidskrift, Year XIII, Part u, pp. 813-874, Figs. 1-49. Stockholm, 1915. 

A list of microlepidoptera injurious to pine and fir trees in Sweden: 

Pandemis ribeana Hb., common in the central and southern provinces 
of Sweden as far as Uppland. The larvae of this lepidopter are polyphag- 
ous and attack Crataegus , Rosa, Prunus , Pynts , Quercrn , Rhamnus , Fraxi - 
nus, Sorbus , Acer, Tilia, Betula, Ribes , Berberis , and Gc um. The writer 
has also .noticed them in great numbers on the young pine trees of the For- 
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•estry Station near Stockholm, of which they devour the leaves and the cor¬ 
tex of the young shoots, 

Dioryctria schiitzeella Fuchs, injurious to pines; is similarly distributed 
to Pandemis. 

Grapholitha (Epiblema) tedella El. (“ GranbarrYecklaren 5 ’) causes da¬ 
mage of little importance to the leaves only. 

Grapholitha (.Epinotia j manana Tr. (“ Dvargbarrvecklaren ”), has been 
reported for the first time as injurious atFrostviken and Kvesion, Norway, 
in 1913. Numerous pines in those places were partly despoiled of their 
foliage, but the young yearling shoots continued their normal development. 

Argyi esthia illuminatella Zell. (" Granknoppsmalen attacks the grow¬ 
ing tops and young leaf buds of pine trees and after destroying these, pen¬ 
etrates into the branches, burrowing galleries in the region of the bast, 
thus causing various growth anomalies. It has been reported, up to now, 
from the province of Stockholm, in the northern parts of Jamtland and in 
the Malar islands. 

Cacoecia pLeana L- (“ Tallvecldaren’ 5 ), the larvae of which attack the 
leaves of fir trees, and conceal themselves, in order to hibernate, in tufts 
of three of four leaves which they cause to stick together, forming a sort 
of tube. 

Evetria tesinclla L. (“ Hartsgallvecklaren ”), the larvae of which destroy 
not only the cortex of the young shoots but also attack the leaves nibbling 
them at their bases. 

Heringia dodecella L ,. (“ Tallskottmalen ”), during the first stage the lar¬ 
vae remain on the fir leaves; later they destroy the buds causing very se¬ 
rious damage; they have been found at Skane, Smalano and Gotti and. 

Cedestis gysselintlla Dup. (“ Storre Tallbarrmalen”), is harmful to the 
leaves of firs. 

Dyscedestis farinatella Zell, also attacks the leaves of firs. 

Ocnerostoma piniariella Zell. (" Graa Tallbarrmalen”) attacks andgnaw r s 
fir tree leaves ; is frequently found in Skane, Smaland, Gottland, and Upp- 
land; the writer has also found it at Runmaro near Sandham, Nynas and 
Karlsborg. In all these places the damages caused are very serious, and 
would be still more so were not the spread of Ocnerostoma actively control¬ 
led by its natural foe, Ageniaspis fusucollis Dalm. 

381 - Insects Injurious to Timber in Sweden, — kemner, n. a, in ffleddeimde n. 108 

fran Centralanstalten for Jordbruksomradet, Entomologiska Avdelninsen, N. 19, pp. 1-43, 

Figs 1-33. Stockholm, 1915. 

The insects that are specially injurious to timber in Sweden belong to 
the family of Anobiidae (“ Tragnagarna ”). 

Anobium striatum Oliv. (An. domesticum Geoffr., An. pertinax Fabr., 
“ Strimmiga tragnagaren”) attacks Abies sp., Betulineae , Fagus silvatica 
and less often oaks and ash. 

This insect is common in the southern and central districts of Sweden, 
and has recently been reported also from places situated beyond what was 
usually believed to be the northern limit of its distribution. 

An. pertinax I y . (An. striatum Fabr., “ Envisa tragnagaren”) is found 
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in the southern and central regions; it has also been reported in I,apland. 
Iyike the preceding species it attacks Abies and some Amentaceae, causing, 
however, but slight damage. 

Xesitobium mfoviliosum D. G. (X. tcsselatum F., X. plusator Schall., 

“ Skackiga tragnagaren”) attacks preferably oak trees but is also found on^ 
beech and on Pinus silvestris and Tascus baccata. 

Emobius mollis 1 ,. (“ Mjuka tragnagaren”) is distributed all over Swe¬ 
den. It burrows galleries between the bark and the wood, and when the 
former is very thin, may even penetrate to a depth of some centimetres 
into the wood. 

Ptilinus pectinicomis Iy. (“ Kamhornade tragnagaren ”) is distributed 
all over Sweden where it damages not only standing trees but also cut wood. 
It attacks oak, beech, alders, maple, walnut, willow and other kinds as well. 

Amongst the chief natural enemies of Anobiiiae are : Opilo domesticus 
Sturm,, 0 . mollis ly., Corynetes ceruleus D. G. and Tillus elongatus L- (the 
special enemy of Pt. pectinicomis ), which kill the perfect insects. There 
are also some Hymenoptera the larvae of w y hich are parasitic on the larvae 
of Anobndae : Hemiteles completus, Lisonata arvicola, Polysphincta elegans, 
P. soror for Pt. pectinicomis , and Theocolax formiciformis, Hemiteles mo - 
destus , Pimpla flavipes , By aeon spathiifor mis . Spathius clavatus, Rhogas ’ 
collar is and Typhaeus fuscipes for An. striatum. 

As means of control for these insects the following may be suggested : 

1) In the case of furniture or similar articles, fumigation with carbon 
bisulphide may be effective; linseed oil should be applied afterwards and** 
the articles repolished. Good results may also be obtained by the appli¬ 
cation of turpentine and petroleum. 

2) Tor wooden partitions and floors, petroleum mixed with boiling 

water. 

3j For wood stores, earbolineum is advisable. 

4) These precautions should be taken more especially in April and 
June, at the time when these insects are swarming. 


AlEREDO RuGGERi, gerentc responsabile . 



FIRST PART 

THE INTERNATIONAL TRADE 
IN FEEDING STUFFS. 

Annual Review , No. 2. April 1 , igi6 


Summary. — Introduction (p. 467). —World’s Production of Feeding Stuffs (p. 470). — 
Foreign Trade of Various Countries in Feeding Stuffs (p. 487). — Prices of Feeding Stuffs 
(p. 495). — Bibliography (p. 500). 


INTRODUCTION. 

In accordance with a resolution of the last General Assembly of the 
International Institute of Agriculture (1), we now publish the second 
Annual Review of the International Trade in Feeding Stuffs. 

The preceding Review, published April 1,1915, Vol. VI, N° 4 of this 
Bulletin, contained a list of the available statistical data, for various count¬ 
ries, relating to concentrated feeding stuffs for live-stock. The object of 
this list—as explained in the Introduction — was to serve as a basis for the 
compilation of an international statistical survey of these products. 

Following the plan approved by the Permanent Committee of the Ins¬ 
titute at the meeting on December 13,1915, this Review now appears in 
the form of systematic statistical tables, and constitutes a first attempt 
to bridge a gap existing in our international agricultural statistics. These 
tables will contain statistical data relating to all such products for which 
sufficient figures are forthcoming. Data concerning other products will 
then be added as soon as their international movement acquires sufficient 
importance. 

(1) Institut International d’Agriculture, iv&jk Assembler generate, decis. 11, 
rapp. Pioda-Ivaur, 1913. 
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THE INTERNATIONAL TRADE IN FEEDING STUFFS 


The products treated in this Review may be divided into the following 
categories : 

a) Residues of Milling Industry ; 

b) » » Oil >> 

c) » » Sugar » 

d) » )) Brewing and allied Industries . 

e) » » Animal Origin. 

For information concerning cereals and other direct agricultural pro¬ 
duce, the reader is referred to the general statistics published in the Annuaire 
international de Statistique agricole and in the Bulletin of Agricultural and 
Commercial Statistics . At the same time, information is given wherever 
possible as to the relative quantity of these products utilised as concentrat¬ 
ed foods for live-stock. Further, a special table is devoted to the foreign 
trade of those countries for which sufficient statistical data are in existence. 

The five categories mentioned above are dealt with under the follow¬ 
ing headings. 

Production. — The production of wheat and rye bran is taken first. 
This is calculated on the basis of the quantities of cereals available for con¬ 
sumption by means of a coefficient giving results closely approximating 
to the actual facts. Next comes the production of rice residues, husks and 
bran, this also being calculated on the basis of gross quantities available 
by means of a further coefficient. 

Following the above will be found data relating to residues from oil 
extraction of oil seeds and fruits. In this case an attempt has been made, 
for the first time, to establish the movement of the raw materials, i. e., 
exportation from the countries of origin and amounts available in the count¬ 
ries importing them ; in this way the necessary elements are obtained for 
calculating, again by means of a coefficient, the production of cake in each 
particular country. 

Another method, however, has been adopted for linseed cakes, in the case 
of which it has been possible to make a direct determination of the quantities 
available in the producing and exporting countries; similarly for cotton¬ 
seed cakes, in the case of which the chief producing country —- the United 
States — has established special statistics; and for rape cakes, where it has 
also been possible to calculate the production on the direct basis of the 
quantity of seed available. 

The future development of this branch of our statistical work will en¬ 
able us, it is hoped, to compile eventually statistics dealing with the pro¬ 
duction of cake for two other important centres : India and Egypt. 

The availability data which serve as the basis of our calculations, 
when not already given among the elements of the present Review, are tak¬ 
en from the Annuaire international de Statistique agricole, 1913 and 1914, 
or from the Monthly Bulletins of Agricultural and Commercial Statistics 
for the years 1915 and 1916, published by the Bureau of Statistics of the 
Institute. 

Foreign Trade of the Various Countries\ — Export and import figures 
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are given in a series of ten tables for all those products which actually 
serve or are said to be capable of serving as concentrated foods for live¬ 
stock. We have classed together all those which, owing to similarity of 
production or markets, are capable of homogeneous treatment. 

The first item under this heading is a table giving the amount of for¬ 
eign trade in a number of cereal and pulse grains and roots, for which 
the quantities available for live-stock consumption are known. 

Prices . — On account of the comparative disorganisation of the inter¬ 
national market, we have been obliged, for the present, to restrict ourselves 
to giving the prices of the chief concentrates only in those markets which 
have remained open for international trade. 

These prices will present a view of comparative price levels of such 
commodities. 

In conclusion, it should be remarked that, wherever possible, the fig¬ 
ures relating to production and trade have been given for the last five 
years, including 1915. The exceptions are formed by a certain number of 
belligerent countries and colonies, in the case of which the publication of 
statistics has been delayed. The prices, on the other hand, are those of 
last year only and have been calculated on the basis of London exchange. 
In the present state of affairs it has been impossible to give those for the 
preceding years. 

Bibliography . — A list of 286 references will provide the reader with 
information as to the progress made in the production and employment 
of concentrated and other similar foods for live-stock during the past 
year ; they are taken from periodicals and other publications received by 
the International Institute of Agriculture during the period March 31, 
1915 to March 31, 1916. 
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PRODUCTION OP CONCENTRATED FOODS FOR LIVESTOCK. 


r oefficimts. 


As stated in the Introduction , the production of concentrates as consi¬ 
dered in the present Review has been calculated on the basis of the quanti¬ 
ties of raw materials available for consumption by the aid of certain 
coefficients corresponding to conditions actually obtaining in the industry. 


Wheat bran — [[a + c) — (b + «i)] X 


25 


32 

Rye bran « [{a -j- c) —(& -j- d)] X ’ 

100 

a = Production, b = Quantity sown, c = Imports. d — Exports. 
Rice residues. 

Producing countries: 

Husks = [(a + 0 + e) — (& -f- d)] X 

100 


Bran = [{a + c -f- e) — [b -f d )] X-* 

100 

a — Production, b — Quantity sown, c = Imports of rice in husk, d = Exports of rice 
in husk, e — Exports of rice not in husk. 

Non producing countries: 

20 

Husks = (a — b) X-* % 

100 


Bran = (a — b) X -* 

100 

a = Imports of rice in husk, b — Exports of rice in husk. 

50 

Linseed cakes = [{a + c) — [b + < 0 ] X —* 

100 

a = Production, b — Quantity sown, c — Imports, d — 1 Export s. 

Cotton Cakes. —Except in the ca&c of tlie United States, for which the official factoi is 
43.8 % of the yield in seed, the coefficient employed for calculating the output of cake fiom 
the availability figures in the different countries is go %. This variation is explained by the 
different conditions of extraction 

Rape Cakes = [{a -(- c) — {b P d)] X —’ 

100 

a — Production, b — Quantity sown. c — Imports, d ~ Exports. 

Other kinds op Oil Cakes. — The production has been calculated on a basis of 50 % 
of the quantity available ol the raw material. 

Residues of Beet Sugar Industry. 


Beet slices (calculated on quantity of dry matter) — Production X —• 

100 

2 

Molasses = Production X —;■* 

100 
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Residues of Milling Industry. 

Production of wheat bran 


(calculated on basis of quantities of wheat available for consumption within the various count!*.). 


Countries 

1911 

1912 

1913 

1914 

1915 


metric tons 

metric tons 

metric tons 

metric tons 

metric tons 

Germany. 

i 475 975 

1 501 325 

I 583 400 






Argentine. 

297 15° 

348 525 

447 000 

409 025 

351 020 

Austria-Hungary.. 

1545875 

SOS S 7 S 

I S AA S 7 S 

r 3 s 8 12s 



Belgium .... 

469 725 

479 625 







Bulgaria. 

193 325 

l8l 500 

215 525 

I44 770 




Chili. 

106 07 S 

119 276 

128 328 

79 375 





Denmark. 

54 075 

68 950 

78425 

53 979 

67973 

Egypt... 

234 000 

IS4 500 

237 575 

208 406 

236 321 

ftpnin. 


625 600 

676 000 

777 842 





United States. 

3 522 125 

4 094 000 

4 019 600 

4 241 175 

4 782193 

France. 

2 484 050 

2 206 825 

2 318 225 

2 140 914 

I 845 222 

Algeria. 

184 997 

114 918 

186 368 


177 291 



Tunis. 

28 527 

13604 

37 9 H 

14250 

59 475 

United Kingdom... 

1 649 325 

1 752 400 

1 701 975 

1 720 048 

1 602 322 

Australia. 

2 T 5 576 

219 551 

275 550 

294 100 

68 295 

Canada... 

951 050 

577 775 

582 525 

506 703 

1 37 ° 176 

British India. 

i 829 881 

1 699 561 

1 795 A *9 

1 602 236 

2 038 415 

New Zealand. 

45 025 

47 810 

32 226 

« 725 




jj / A J 


Italy. 

1 508 125 

1 426 625 

1 764 775 

1263 720 

1 256 832 

Japan.. 

I7S 4.17 

182 550 

206 700 

162 449 



A /J t- 1- / 


Norwav. 

6 925 

6 000 

7 47S 

iq 074 




/ ‘t/D 



Netherlands. 

XI 9 050 

132 95° 

139 65O 

128 Il 8 

186 230 

Portugal.. . 

7 a 07 S 






/ 7 ID 





Roumania... 

199 675 

197 700 

200 875 

120223 

547 5^2 

Russia in Europe''and R. in Asia. 

I 974 125 

3 842 925 

5 259 500 

3 596 977 


Sweden... 

93 000 

89 Soo 

107 47*5 



Switzerland. 

131 600 

j 138 3 00 

xv / \ 

154 225 

131 271 
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the: international trade in reeding stures 


In estimating the production of wheat bran in Germany, no allowance 
has been made fox 3 per cent of the quantity of wheat available (the amount 
normally used as a concentrated food for live-stock), as this percentage 
is included within the limits of our calculation, (Cf. Waage, Th. Die 
Entwicklung der Futtermittelhandels in den letzten Jahren. Dev Saaten- 
Dunger amid Futtermarkt , Jubilaumsausgabe, December 3 and 8 1913)* 
For Italy, we have taken into consideration (for 1915) the new regu¬ 
lations with regard to milling, imposing an 80 % flour with only 20 % 
of offals. 

With regard to the production of rye in Germany we have subtracted 
10 % of the quantity available as this is the normal percentage of rye 
used as a concentrated food for live-stock (Ibid.). 


Production or rye bran 

(calculated on basis of quantities of rye available for consumption). 


Countries 

1911 

1 

1 

j 1912 


J metric tons 

| metric tons 

Germanv. 

Austria-Hungary ... 

Belgium. 

Bulgaria. 

Chili.. 

Denmark. 

! 

12790342 
1112 685 
. 233 600 

357S1 

224 

186 329 
204 640 

1.240192 
358912 

1 Q 

2 894 717 
I 262 272 
195 00S 
38446 
1056 

Spain... 

United States. 

France. 

179 / J.2 

122 432 

256 128 

A59 

Australia. 

A 

Canada... 

992 

TA con 


Italy. 

08 cfio 

10 779 

39 771 

QoA 

Norway. 

30 JOU 

A 0 O c *7 

Netherlands. 

43 357 

O T T T C\A 

QX 020 

198 400 

Roumania.... 

j* X * x Uu, 

Russia in Europe and R. in Asia. 
Sweden.. 

4 699 008 

t 83 Tee 

4 672 

7 072 480 

T i-\ 5 ? A rt A 

Switzerland .. . . 


Jiyo 074 

r2 A frt 


770 

lO O52 


1913 


metric tons 


3 °45 71 3 * * 6 

I I36 OOO 
216 96O 

47 724 
1 088 
197 012 
197 504 
290 400 
373 472 
7°4 
16992 
43 260 
68 189 
208 096 
60 896 

6 789 600 
187 008 
18430 


1914 

1915 

metric tons 

metric tons 







800 

120 074 

157 40 ° 

235 377 
307 118 


120 333 

! 237418 

268 437 

13 294 

38171 

54 280 
161 792 
x 820 

5 335 141 

13438 

2 tJ 776 

118 520 



15 oor 



































(calculated on basis of quantities of rice available for consumption). 
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THE INTERNATIONAL TRADE IN FEEDING STUFFS 


Residues of Oil Industry. 


Production of linseed cakes 

(calculated on quantities of seed available). 


Countries 

! 

1911 

1913 

1 

1913 

19x4 

1915 

1 

metric tons J 

1 metric tons j 

metric tons | 

metric tons j 

metric tons 


a) Producing countries. 


' 

24 804 
42 200 

27 «;Q4 

38 67c 
56 765 

>.. . . . 



1 41 725 




163 

29 

77 



Miiii _ . 

/ / 

1 240 

143 

237 164 
119 852 




257 308 
74.8 

; 369 267 
; 73 609 

234 537 
63 600 

320 959 






0/1 ^2s; 

166 633 



85 956 

8 71/1 





Italy.... 

23 783 

747 

24 410 

27 170 

i 18 944 

21 974 


. . . 

70 121 

78495 
5518 
94 262 

102 851 

98 271 

473 


Ronmania... 

j 4 215 

77 115 

10 135 

1 

b) Importh 


Russia in Europe..... 

145 566 

14145 


Sweden.... 




*5 

ig countries . 



Germanv. 

135 000 

4 150 

I3i *00 

162 350 
5 800 
134 600 

27s 100 



Denmark. 

II 800 

231 300 

O ry & r \ 

16550 
200 600 

3 3 00 

United Kingdom... 

9 900 
30§ 900 

T n A # 

Australia .. 

7co 

Norway.. 

4 600 

1 400 

5000 

1 740 

7 350 

x xoy 

5 600 
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Cottonseed. 


Production of cottonseed cakes and mead 
in THE United States (based on the crop yield). 


Products 

1911 

1912 

1913 

1914 

1915 

(to Dec. 1.) 


metric tons 

metric tons 

metric tons 

metric tons 

metric tons 

Production of cottonseed. 

6 347 573 

5 537 457 

5 719 801 

(6 803 887} 


Worked cottonseed: 






Alabama. 


314996 

388 681 

455 746 

140 396 

Arkansas..... 


226 216 

276 730 

285 136 

99851 

North Carolina. 


281 046 

288 444 

35i 775 

107 678 

South » .. 


306 281 

226 543 

372 611 

73644 

Florida. 


17 299 

21 455 

30 0731 

II 800 

Georgia. 


57 2 285 

781 247 

956 1071 

327 494 

Eouisiana. 


137 658 

139 276 

159 596 i 

63 506 

Mississipi. 


357 

455 703 

478 9071 

162 177 

Missouri. 


20 338 

25 396 

29 235 

8 554 

Oklahoma. 


308 946 

373 118 

417 492 

145 312 

Tennessee. 


149 416 

235 465 

252 134 

82 425 

Texas. 


1 425 157 

1 058 112 

1 373 936 

555 37° 

Other States. 


37 723 

55 109 

79 97 s 

19 053 


4 464 324 

4154 461 

4 325 279 

5 243 226 

(1797 260) 

Production of cakes and meal.. 

1 95i 355 

1813 463 

(1896 017) 

(2 296 532) 

1 (787200) 


Exports of cottonseed by producing countries. 


Countries 

1911 

1912 

1 

j 

1913 

1 

1914 

1915 


metric tons 

metric tons 

metric tons 

metric tons 

metric tons 

China.. 

13 479 

18 598 

II 032 

14 862 

(*) 

Egypt. 

463 207 

472 3°2 

373 703 

346 060 

367 742 

United States (j r ear ending 






June 30). 

5 998 

29 057 

j 10 90S 

7 4 I 3 

2 864 

British possessions: 






India. 

193 103 

14 4230 

218 307 

329 526 

67 O72 

Uganda (year ending Mardi 31). 

I 630 

29 74 

5 704 

(1) 

M 


194 733 

147 204 

224 on 




677 417 

667 161 

619 654 

(697861) 

(437678) 


(i) Figures not available. 
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the international trade IN REEDING stuffs 


Cottonseed trade of importing countries. 


Countries 

1 

1911 

1912 

1913 

' 

1914 

W 5 


metric tons 

metric tons 

metric tons 

metric tons 

metric tons 

Germany: 






imports. . 

155 785 

214 097 

219797 

(2) 120 973 

(1) 

exports. 

2 337 

I 802 

809 

(2) 230 

(1) 


153 448 

212 295 

218988 

120 743 


Austria-Hungary: 






imports... . 

O 

GO 

■ ix 233 

3813 

(2) 2 096 

,w 

exports. 

.1 

I 498 

1255 




! 




5 802 

9735 

2558 

2 096 


France: 






imports.... . 

30 555 

' 34 935 

17 670 

I 4 742 

2 303 

exports.. 

267 

1 - 

925 

708 

I 955 


30 288 

34794 

16 745 

14 034 

348 

United Kingdom; 






imports. 

60 470 

63 995 

62 932 

76 122 

32 367 

Japan: 


i 




imports... 

11 894 

1 . 1 

12039 

14 373 

(3} 23915 


(i) Figures not available. — (2) 1st half-year. — (3) ir months. 


Production of cottonseed cakes in importing countries 


(calculated on quantities of seed available). 


Countries 

IQII 

1912 

1913 

1914 

19x5 

Germany.. 

metric tons 

76 724 

2 901 

15 144 

3 ° 235 

5 947 

metric tons 

106 I47 
4867 

17397 

31997 

metric tons 

109 494 

I 279 
8372 
31 466 
6019 

metric tons 

60371 
I 048 
7017 
38 061 
7 186 

metric tons 

Austria-Hungary. 

France. 

United Kingdom... 

Japan... 

174 
16 183 

n 957 


. 
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Production of rape cares 

(calculated on quantities of seed available). 


Countries 

1911 

1912 

1913 

1914 

1915 


metric tons 

metric tons 

metric tons 

metric tons 

metric tons 

Germany. 

7142 

59 293 

74227 

33182 




Austria-Hungary. 

14.7 378 

19 001 

22 006 

4 2T6 


Belgium... 

22 66l 

17 64s: 

t8 zqk 

II 825 

13 150 


Denmark. 


44 006 

24 211 


France.. 

60455 

I 562 

I 072! 

A J X DD 

19 

4 °35 

Great Britain and Ireland.. 

21 721 

17 429 

25 055 

29 I76 

18 146 

British India. 

486 146 

547 269 

5°4 4°5 

1 426 865 

1 . 



Italy. 

3 351 

1 604 

5091 

IO988 

2254 

Japan. 

65 068 

74490 

134 568 

12 754 

26 133 

Norway. 

203 

128 

482 

2 55 

226 

Netherlands. 

17778 

15 357 

15877 

10 091 

, 7787 

Sweden. 

580 

723 

457 

94 





Ground-Nuts. 


In the case of ground-nuts, figures are given both for whole pods and 
for the hulled seeds. As, however, the yield in cake must be based upon the 
quantities of the latter, we have converted the figures for the whole pods 
into their equivalents in hulled seed by allowing a normal yield of 75 per 
cent. 

In addition to the data for ground-nuts, systematic statistics are given 
for the first time relating to other oil seeds and fruits in the chief producing 
countries. These products are daily growing in importance, not only in 
the economy of various colonies but also in their capacity as the basal 
material of such important concentrates in modem feeding practice as 
sesame, copra and palm-kernel cake. It is intended, later on, to treat of 
other similar products which are not yet of sufficient general importance 
e. g. soya, mowrah, perilla etc. 


2 
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Exportation of ground-nuts by producing countries. 


Countries 

1 

1911 

1912 

1913 

1914 

1915 


metric tons 

metric tons 

metric tons 

metric tons 

metric tons 

German colonies: 






Former German E. Africa.... 

2 506 

6 079 

(x) 

(X) 

(x) 

China: 






in hulls . 

64 920 

5 * 793 

63741 

22 353 

(x) 

equivalent in hulled seeds. 

48 690 

38 845 

47 806 

16 765 


hulled seeds. 



5 263 

6 802 

(x) 


48 690 

38 845 

(53 069) 

(23 567) 


Egypt*. 

877 

794 

557 

296 

163 

French colonies: 






Senegal: 






in hulls . 

164 908 

184 762 

W 

(X) 1 

:< (x) 

f»qnivplpnt in hulled seeds r 

T23 6&t 

130 *71 



* 

Upper Senegal and Niger: 






in hulls . 

5 XII 

x 761 

(x) 

(x) 

(X) 

equivalent in hulled seeds. . 

3833 

I 321 




hulled seeds. 


5830 

(x) 

(X) 

(xj 

French Guinea: 






in hulls . 

1056 

2 020 

(x) 

(■) 

(x) 

pqtfiyaipnt in Tmll^rt seeds.. 

f 7 Q '2 

I *1* 




Mayotte and dependencies: 






in hulls . 

34 

34 

(x) 

(X) 

(X) 

equivalent in hulled seeds .. 

25 

25 




Indo-China: 






hulled seeds. 

202 

4°5 

(X) 

(x) 

. w 

French possessions in India: 






in hulls „ . .... 

10 

0 




equivalent in hulled seeds. ♦ 

n 

y 

7 




hulled seeds. 

i 

76 

213 





I28 6l6 

134 0*7 




British colonies: 






India. 

204 24O 

221 679 

259158 

266 050 

131676 

Gambia. 

48 7OO 

65 199 

68 486 



Nigeria: 






in hulls .. 

890 

*743 

(x) 

(x) 

(X) 

equivalent in hulled seeds.. 

667 

1 307 




hulled seeds. 

I 198 

2 559 

« 

(x) 

(x) . .. 


254 805 

290 744 

(327 644) 

{266 050) 

(131 676) 

Japan. 

4679 

3 919 

5928 

5 55 <j 

(*) 5 173 

Dutch colonies: 






East-Indies: 






in hulls . 


• 3 266 

13793 

9 974 

(') 

equivalent in hulled seeds.. 

to 

2449 

to 345 

7480 


hulled seeds. 

(*) 

9 94 ° 

6268 

_ 7.655 

(x)_ 

Portuguese colonies: 


12 389 

16613 

15 t 35 


Portuguese S. E. Africa. 

(X) 

5 113 

(x) 

_(x)_ 

(x) 


( 44 ° 173 ) 

(491940) 

(403 811) 

(310 604) 

(137 012) 


* Exported for direct consumption. — (i) Figures not available. — (s) xr months. 
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Ground-nut trade of importing countries. 


Countries 

1911 

1912 

1913 


1915 


metric tons 

metric tons 

metric tons 

metric tons 

metric tons 

Germany: 






imports . 

44534 

69 869 

98 085 

(2) 83940 

W 

Denmark : 






imports . 

2074 

I 188 

3 666 

(2) 2 418 

<0 

United States: (years ending 






June 30): 






imports: 






in hulls . . . 

7844 

5865 

5 571 - 

7 925 

6596 

equivalent in hulled seeds.. 

5883 

4 399 

4 178 

5 944 

4947 

hulled seeds. 


1 192 

3085 

12 282 

4 374 

France: 

5883 

5 591 

7263 

l8 226 

9321 

imports: 

. 

i ; 

; 1 



in hulls. . 

2l6 770 

; 222 380 

! 255713] 

270 IQ4 

255 7*3 

equivalent in hulled seeds.. 

162 577 

166 785 

1 191785! 

202 645 

191 785 

hulled seeds . 

178 379 

245 236 

! 237 754; 

269 814 

237 754 


34 ° 956 

412 021 

429539’ 

472 459 

429 539 

exports: 






%n hulls . 

*5 137 

13 ^44 

16 999 

12 634 

8 015 

equivalent in hulled seeds . . 

11 353 

10233 

12 749 

9 475 

6 on 

hulled seeds . 

4 358 

5665 

2 192 

1 909 

3615 


15711 

15 898 

14 941 

11384 

9 626 


325 245 

396 123 

414598 

461 075: 

4*9 913 

Netl erlands: 






imports. 

47582 

52179 

67 428 

64167 

47 416 

exports. 

12 762 

12794 

19 616 

21 700 

6548 


co 

00 

» 

O 

39 385 

47 812 

42 467 

40 868 


(i) Figures not available. — {2) 1st. half-year. 

i __ 


Production of ground-nut cakes in importing countries 

(calculated on quantities available for consumption). 


Countries 

1911 

j 1912 

1913 

1914 

1915 


metric tons 

j metric tons 

metric tons 

i metric tons 

metric tons 

Germany. .... .. 

22 267 
IO37 

2 QAI 

3 /t Q1A 

aq OA2 

41 970 

I 209 

9 113 

230 537 

21 233 


Denmark. r .. . - - 

On- yoT- 

KQ/L 

1833 

3631 

207 299 
23 906 


United States. 

J 7 T 

2 795 

198 06l 
19 692 

4 660 
209 956 
20 434 

France...».*.. 

** 71 - 1 

162 622 

17 4IO 

Netherlands.. 
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THE INTERNATIONAL TRADE IN FEEDING STUFFS 


Sesame. 


Exportation of sesame by producing countries. 


Countries 

1911 

1912 

1913 

1914 

19x5 

German colonies: 

metric tons 

metric tons 

metric tons 

metric tons 

metric tons 

Former German E« Africa.... 

1514 

I S8l 

(x) 

(X) 

(x) 

China. . .. ...» 

125 324 

120 S92 

123 001 

75 638 

(x) 

Ottoman Empire *. 

18 402 

12 192 

w 

(x) 

(X) 

French colonies: 






Upper Senegal and Niger. 

12 

7 

(x> 

(x) 

(x) 

French Guinea.. 

564 

411 

(x) 

(x) 

(x) 

Indo-China .. 

1030 

894 

(x) 

(1) 

(X) 


1 606 

I 312 

(x) 

(x) 

(x) 

British possessions: 






India. 

136313 

62 360 

104 069 

IOO 940 

II293 

Sudan. 

4935 

6 094 

6839 

(X) 

(x) 

British E. Africa (year ending 




3871 

<*) 

March 31). 

2 060 

3 494 

4 088 

Uganda (year ending March 31) 

53 s 

709 

1 596 

910 

(*> 

Nigeria.. 

469 

448 

I °55 

(X) 

<*) 

Sierra Eeone. 

112 

46 

36 

(X) 

(X) 

Portuguese colonies: 

144 427 

1 

73 151 

1 

117 ^3 

105 721 

II293 

Portuguese E. Africa.. 

w 

1 33 ° 

(x) 

(x) 

(X) 


(1) 

1 330 

(*) 

(x) 

(x) 

Dutch colonies: 






Dutch E. Indies. 

(x) 

1 302 

1987 

2445 

(X) 


(146 033) 

77095 

(118 670) 

(108 166) 

(11293) 


* The figure for 1911 refers to the year ending March 13; that for 1912 to the exports from the 
ports of Haifa, Gaffe, Mersina, Adalia, Ayas and Smyrna. — (i) Figures not available. 
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Sesame trade of producing countries. 


Countries 

1911 

1912 

1913 

1914 

1915 


metric tons 1 

metric tons 

metric tons 

metric tons j 

metric tons 

Germany: 

: 

1 


i 


imports. 

101 672 

1 99 282 

116039 

(2) 88237 

« 

Austria-Hungary: 






imports. 

42 200 

31 414 

26 629 

{2) 17 189 

(*) 

exports. 

24 

4 

455 

{2) 1 

(1) 


42176 

31 410 

26 174 

17 188 

— 

Denmark: 






imports.. 

6397 

2 544 

4 018 

(2) 4 396 


France: 




; 


imports. 

98 373 

19 611 

20 586 

21 675 

15874 

exports. 

2 669 

1414 

925 

708 

1955 


95 704 

18 197 

19 661 

20 967 

I 3 9 I 9 

Italy *: 






imports. 

40 876 

25358 

24 774 

28 863 

( 3 ) 32 645 

exports.. 

19 

27 

16 

26 

12 


40857 

25 33 i 

24-758 

28 837: 

32633 

Japan: 






imports. 

4774 

5 970 

5955 

6744 

(4) 9 717 

Russia: 






imports.... 

3S78 

3 999 









* Sesame and Ground-nuts. — (1) Figures not available. — (2) 1st half-j*ear. — (3) 10 months. — 
(4) 11 months. 


Production of sesame cake in importing countries. 

(calculated on quantities available for consumption). 


Countries 

! 1911 

1912 

1913 1 

1914 

i 


metric tons 

metric tons 

metric tons 

metric tons 

Germany ..... . 

50 836 

49641 

58019 

44 

Austria-Hungary... 

21 088 

15 705 

13087 

, 8 594 

Denmark. 

3198 

I 272 

2009 

2 298 

France... 

47852 

9 ° 9 S 

9830 

10 483 

Italy. 

20 428 

12665 

12379 

14 418 

Japan. 

2387 

2985 

2977 

3 372 

Russia... 

I Q 3 Q 

I QQQ 


i 


; 



1 


1915 


metric tons 


6 959 
16 316 
4 858 
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THE INTERNATIONAL, TRADE IN FEEDING STUFFS 


Copra. 


Exportation of copra by producing countries. 


Countries 

1911 

1912 

1913 

1914 

1915 


metric tons 

metric tons 

metric tons 

metric tons 

metric tons 

German colonies: 






Former German E. Africa.... 

5421 

4242 

(x) 

(x) 

(0 

Togoland. 

189 

163 

(■) 

(x) 

(x) 

New Guinea and dependencies 

14 523 

17 391 

(l) 

w 

w 

Samoa ... 

10 237 

II 201 

(x) 

(x) 

(I) 


30370 

32 907 




United States, Philippines. 

138573 

141 200 

76 000 

(X) 

(1) 

French colonies: 






Ivory coast.... 

22 

22 

(1) 

(x) 

(1) 

Dahomey and dependencies.. .. 

35° 

301 

(x) 

w 

(0 

Gaboon... 

. 

I 

(x) 

(x) 

(x) 

Indo-China.. 

7 559 

7982 

(x) 

(1) 

(1) 

New Caledonia and dependencies 

2561 

2 856 

(x) 

(x) 

(x) 

French possessions in Oceania.. 

8683 

6 113 

(x) 

(x) 

(XJ 


19 175 

17 275 




British possessions: 






India (year ending March 31). . 


32 387 

34 901 

38804 

32356 


A T 7^0 

31 107 

SO 




/J 





Federated Malay States. 

8l8l 

.7831 

9436 

14732 

63x6 

British Borneo . 

537 

569 

655 

(x) 

(2> 

Sarawak. 

100 

103 

71 

(x) 

(X) 

Seychelles .. 

1 2590 

2 735 

2 984 

3671 

(x) 

Mauritius. 

! 2 

8 

99 

(x) 

(x) 

Tonga. 

; 12 925 

11 29S 

3481 

(X) 

(X) 

Fiji. 

1 16 599 

13 93° 

8 056 

(X) 

(l)~ 

Brit. N. Guin. (yearend. Mar. 31)! 1 077 

1 009 

807 

I 220 

(X) 

Solomon Isles (British) . 

205 

1S2 

213 

2 95 

(x) 

Gilbert and Ellice Islands .... 

: 2103 

(i) 

(x) 

(X) 

(x) 

Brit. E. Afr. (year ending Mar. 31) I r S 74 

1 611 

1589 

1612 

(X) 

Zanzibar .. 

i 11501 

9 4S2 

9603 

10138 

(X) 

Gold Coast. 

792 

630 

640 

(x) 

(X) 

Nigeria ... 

98 

96 

98 

(x) 

(X) 

Trinitv .. 

754 

1433 

524 

(1) 

(X) 

Jamaica . 

S 

21 

32 

(x) 

(X) 

British Guiana . 

(1) 

58 

57 

(x) 

(X) 


(101 096) 

(114580) 

(132 801) 

(7° 472) 

(38 672) 

Dutch colonies: 






Java . 

91 622 

84 650 

78 800 

70 827 

(x) 

Macassar. 

38 964 

37 822 

29 57° 

J 

(X) 

Sangir, Menado, Gorontalo. . . 

33 914 

30076 

26 6 4 8 ( 

172 847 

(X) 

Padang . . 

14383 

17 351 

17 617! 


(x) 


178 883 

169 899 

152 635 

243 674 

(X) 

Portuguese colonies: 






Portuguese E. Africa ... 

4 004 

w 

w 

(0 

(X) 


{472 101) 

(475 861) 

(361436) 

(70 472) 

(38 672) 


(x) figures not available. — (2) 1st half-year. 
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Copra trade of importing countries. 


Countries 

1911 

1912 

1913 

1914 

1915 


metric tons 

metric tons 

metric tons 

metric tons 

metric tons 

Germany: 






imports. 

148 066 

183 258 

196 449 

(2) 82 95 6 

w 

exports. 

1332 

981 

^49 

w 573 

(*) 


146 734 

182 277 

195 900 

82 383 


Austria-Hungary: 





• 

imports.. 

48 212 

45 537 

33 305 

(2) 14 882 

<i) 





<*) 

(1) 






48 212 

45 537 

33 305 

14 882 


Belgium: 






imports.. 

21 778 

25 774 

19 552 

(2) 11 118 

(1) 

exports. 

6744 

7 170 

6957 

(2) 4 707 

(*) 


15 034 

18 604 

12 595 

6 411 


Denmark: 






imports. 

25 OO5 

24 595 

3 i 144 

13 690 

w 

United States (year ending June 30) 






imported for consumption. 

17 153 

3 i 7°7 

18 647 

25 266 

43 686 

France: 






imports. 

I67 392 

153 506 

112 640 

96 363 

131 371 

exports. 

47 

92 

312 

68 

369 


167 345 

153 414 

112 328 

96 295 

131 Ol8 

United Kingdom: 






imports. 

! (3) 

( 3 ) 

M 432 

42 837 

( 3 ) 

Japan: 



! 



imports .. 

2 527 

2 908 

2 558 

3038 

U) 3 970 

Netherlands: 






imports. 

I 91 730 

102 230 

100 635 

109 420 

j 210288 

exports. 

1 78 014 

78 350 

82 356 

77 108 

106 845 


13 716 

23 880 

18 279 

32 312 

103 443 

Russia: 

1 


j 



imports. ... 

: 73 i62 ; 

63 906 





.! 




(i) Figures not available. — (a) 1st half-year. — (3) Not specified. — (4) 11 months. 
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THE INTERNATIONAL TRADE IN FEEDING STUFFS 


Production of copra cake in importing countries 

(calculated on quantities available for consumption within the various countries). 


Countries 

1911 

1912 

1913 

1914 

1915 


metric tons 

metric tons 

metric tons 

metric tons 

metric tons 

. .. 

73 367 

91 138 

97 Q50 

41 191 


Anstrip-Trungary ........ 

/o 

2 A 106 

22 76S 

16 652 

7 4.41 


Tti»1ghrm , . , . 

7517 

9 3°2 

6 297 

3205 




Denmark .... 

! r*2 so2 

! 12 272 

15 572 

6 845 


United States .. 

8 576 15 853 

9 323 

12633 

21843 

France... 

83 672 

76 707 

56164 

48147 

65509 

United Kingdom._. 



7 216 

to 

w 

H 

00 


Japan. 

! 1263 

i 454 

I 279 

I 519 

1985 

Netherlands ... .... 

6858 

11 940 

9 139 

16 I56 

51721 

■Russia. . . . . 

36 581 

1 

31 QS 3 










Oil-palm, 


Exportation of palm kernels by producing countries. 


Countries 

| 

| 19x1 

i 

1912 

1913 

1914 

X9X5 


; metric tons 

| metric tons 

metric tons 

metric tons 

metric tons 

German colonies: 

Cameroon. 

1 

15171! 15999 

(*) 

(*) 

(i) 

Togoland.. 

13 287 

II 639 

(«> 

(«) 

w 

French colonies: 

Senegal. 

1 2S 458j 27 638 

1 327s 1 764 

(1) 

(X> 

(I) 

Upper Senegal and Niger * .. . 

2431 847 

4826; 5135 

(*> 

w 

(x) 

French Guinea. 

(x) 

(x) 

(X) 

Ivory Coast. 

5251! 6799 

(x) 

(0 

(X) 

Dahomey and dep. 

39 3461 37 296 

(x) 

(l> 

(x) 

Gaboon... 

495 

35 < 

(x) 

(») 

(x) 

Indo-China. 

8 

42 

(x) 

(0 

(X) 

British possessions; 

Nigeria... 

51496 

179 220 

52242 

187 587 

177 524 

165 058 

156 37 ° 

Sierra I^one .. 

43 580, 

5 i 5 740 

49 991 

(x) 

<*) 

Gold Coast.! 

13467 

14 864 

0 899 

(X) 

O) 

Gambia.! 

450 

452 

554 


<*) 


236 717 

718643 

237 968 

(165 058) 

(156370) 


316671 

79 S 523 

237 968 

(165058) 

(156 370 


(*) Kernels of Butyrospermum. — (1) Figures not available. 
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Trade in paem kernels of importing countries. 


Countries 

1911 

| 

1912 

1913 

1914 

1915 

i metric tons 

metric tons 

metric tons ! 

metric tons 

metric tons 

Germany : 






imports. 

250 664 

261 408 

235 917 

( 2 ) 113 205 

(*) 

exports... 

(s) 

(3) 

(3) 

(3) 


Austria-Hungary: 






imports. 

30 040 

39 906 

27 043 

(z) I 127 

<i) 

evpnrts. 












Belgium: 






imports. 

4265 

6 402 

42651(2) 2262 

« 

exports... 

790 

565 

790 

(2) 698 

(1) 


3 475 

5 837 

3 475 

1564 


Denmark: 






imports. 

1 495 

1773 

595 

(2) 406 

(1) 

France: 






imports.. . 

1 988 

2 077 

2 986 

3 135 

18 463 

exports. 

10 

40 

12 

7 

4 


1978 

2037 

2 974 

3 128 

18459 

United Kingdom: 






imports for consumption. 

(3) 

(3) 

( 3 ) 

66 665 

(3) 

Italy: 






imports *. 

204 

254 

no 

343 

(4) 519 

Netherlands: 






imports. 

42 845 

56 863 

63711 

56 187 

25829 

exports. 

43 ii 9 

48 439 

57 563 

35 534 

83 


— 274 

8 424 

6 148 

20653 

25 746 


* Of Bassta, Stillingm and Elaeis. — (1) Figures not available. — (2) 1st half-year. — (3) Not speci¬ 
fied. — (4} 10 months. 


Production of palm kernel cakes in importing countries 

(calculated on quantities available for consumption). 


Countries 

1911 

1912 

19*3 

1914 

19*5 


metric tons 

metric tons 

metric tons 

metric tons 

metric tons 

Germany. 


T 20 *704 

117 958 

T3 S-2T 

56602 

56.3 

782 

203 

1564 

33 332 
171 
10 326 


Austria-Hungary. 

13 020 

to asa 


Belgium... 

1 T *737 

2 918 

886 

x 018 

T 7-27 


Denmark... 

* /Of 

* 7 A *7 

* /Of 

297 

1487 


France........ 

/ T - / 

989 

9 229 

United Kingdom. 

Italy... 

102 

127 

55 

3°74 

259 

12 873 

Netherlands .... 

XM f 

4 2X2 
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the; international trade in feeding stuffs 


Residues of Sugar Industry. 
Production of beet residues. 


Countries ! 19x1 

| 

1913 j 1913 

; 

1914 

1915 

i metric tons j 

metric tons ! metric tons 

metric tons 

metric tons 


a) Dried 


Germany . 

— 4530301 

Austria . 

.. j 212 490' 

Hungary . 

. .. j 149 3S0; 

Belgium . 

••••' 75 335 ! 

Bulgaria. .. 

.... 3260 

Denmark . 

.. • • 36 525; 

Spain... 

• . . . ' 39 59o; 

United States . 

.... 229 625! 

France . 

.... 1 211 7901 

Australia .. 

- 310 

Canada . 

7 940; 

Italv . 

. . . . ! 79 220 j 

Netherlands . 

IOO 25O; 

Roumania .. 

. 13 155 

Russia in Europe . 

.... 677 220 

a » Asia . 

.... 470 

Serbia .. 

• ••• ; 4585! 

Sweden. .. 

: 48275 

Switzerland . 

....: 1155! 


slices. 




832 no 

847 OOO 

845 940 


396 190 

348 IOO 

338 740 


241 985 

243 250 

200 715 

124 425 

86 515 

6 q 505 



3065 

4250 

15 000 


49300 

46500 

48 365 

41300 

39 590 

59 100 



236 975 

256 690 

253 330 

293 no 

361 105 

301 5°5 

187 555 

75410 

205 

' 320 

380 


9 115 

6715 

4925 

6 420 

87 150 

136 500 

67 500 

75 000 

108 805 

83 265 

99710 

83 305 

14 610 

14120 

11250 


536 200 

617 585 

. 


7 5 °o 







42325 

42 260 

43 865 



1580! 

1350 

1 250 


b) Molasses. 


Germany. 181 2i2j 

‘Austria. 84 996 1 

Hungary.. . .. 59 752j 

Belgium.. . . . 30 134! 

Bulgaria. 1 304! 

Denmark. 14 6iOj 

Spain. 15 S361 

United States.j 91850 

France. 84 716 

Australia. . 124 

Canada. 3 176 

Italy. . . | 31688 

Netherlands.; 40100! 

R oilman ia. 5 262 

Russia in Europe. 270 S8S 

» » Asia... 18S . 

Serbia. 1 834 

Sweden,., ... 19 310 

Switzerland.., 462 


332 S44 

338 800 

338376 


158 476 

139 240 

135 496 


96 794 

97 3°° 

80 286 

49 77° 

34. 606 

27 838 



1 226 

1 700 

6 000 


19 720 

18 600 

19 346 

16 520 

15 836 

23 640 



94 790 

102 676 

101 332 

117 244 

144 442 

120 602 

75 022 

30 164 

82 

128 

152 


3646 

2 686 

1 97° 

2 568 

34 860 

54600 

27 000 

30 000 

43 522 

33 306 

39 884 

33 322 

5 8 44 

5648 

4500 


214 480 

24 7034 



3 OOO 




16930 

16 904 

17546 



632 

540 

500 





































































Direct Agricultural Produce. 


FOREIGN TRADE OF VARIOUS COUNTRIES 
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Foreign trade in bran (wheat, etc.). 
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THE INTERNATIONAL TRADE IN FEEDING STUPES 
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Foreign trade in rice residues (bran, etc). 
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(1) 1st half-year. — (2) Figures not available. — (3) 10 months. 
























Foreign trade in various muring residues (other than bran). 
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THE INTERNATIONA^ TRADE IN FEEDING STUFFS 



(1) 1st half-year. — (2) Figures not available. — (3) 10 months. 












Residues of Oil Industry. 

Foreign trade in linseed cakes and meal. 
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FOREIGN TRADE OF VARIOUS COUNTRIES 
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Foreign trade in various reeding cakes (unnamed, etc.). 


the; international trade in reeding- stores 
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Residues ot Sugar Industry. 

Foreign trade. 
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(i) xst half-year. — (2) Figures not available. — (3) 10 months. 



















Residues of Brewing and Allied Industries. 

Brewers' derail (Coombs, etc.). 

Imports II Exports 
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THE INTERNATIONAL TRADE IN FEEDING STUFFS 



(i) ist half-year. — (2) Figures not available. — * Other products included. 
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Residues of Animal Origin. 


Countries 

Imports 

Exports 

1911 

1912 

1913 

1914 

1915 

1911 

1912 

19 X 3 

1914 

1915 


metric 

metric 

metric 

metric 

metric 

metric 

metric 

metric 

metric 

metric 


tons 

tons 

tons 

tons 

tons 

tons 

tons 

tons 

tons 

tons 

Argentine: 











meat meal. 






2 262 

3 374 

2744 

I 701 

IOI 

Denmark: 











meat meal. 

59 

56 

304 

(1) 

(x) 






Norway: 




l 


meat meal. 



1 

.... 


12 346 

74548 

8 929 8 978j 2 )9 933 


(i) Figures not available. — (2) 10 months. 


WHOLESALE PRICES OF CERTAIN FEEDING STUFFS. 

Owing to the present condition of the international money market, 
the divergence between the value in francs at par and that actually quoted 
on the various markets is very marked. Consequently, in order to have 
comparable data we have converted the prices in francs at par to terms of 
gold francs. Considering the pound sterling as practically equivalent to 
gold, use has been made of the exchange on London. A list of quotations 
is given below; the conversion coefficients can then be calculated by divid¬ 
ing the rate at par by that obtaining on the particular date under con¬ 
sideration. 

Exchange on London at the end of each month. 


(Value of the pound sterling relative to various currencies). 


Dates 

United States 

France 

j Italy 

j 

Dollars. 

Francs. 

I 4 res, 

{Value of the found sterling at far) 

(4.86665) 

[25.2214) 

[25.2214) 

End January 1915 . 

4-85 V* 

25-11 V * 

26.90 

» February » . 

4.81 

25-27 Vs 

28.10 

» March » ... 

4.80 

2545 

27-55 

» April ■> . 

4-79 1 / 2 

25.50 

27.85 

» May » . . 

4 - 7 8 Vi 

25-92 V2 

27.62 V, 

» June » . 

4-77 Vi 

26.16 

28.45 

-> July » ......... 

4-76 Vs 

26.50 

30.27 Vs 

» August » . 

4-63 s /» 

27-73 Vs 

30.05 

» September » . 

4 - 7 ° s /i 

27.60 

29.60 

» October » ......... 

4-65 Vs 

27-53 

29.95 

» November a .. 

4.70 

27.78 

30.55 

5 > December » . 

4-73 V2 

27.66 

1 31.16 

1 
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THE INTERNATIONAL TRADE IN FEEDING STUFFS 


Residues of Milling Industry. 


Spot prices for wheat bran (per ioo kilos). 


Date 

Genoa 

Dondon 

Minneapolis 

Paris 



gold francs 

gold francs 

gold francs 

gold francs 

End January 

IQI 5 . 

18.28 

I6.i3-i7.06 

13.17-13.45 

15.57-16.07 

» February' 

» ....... 

16.16 

17.06-17.68 

II.56-12.14 

I 5 - 97 “i ^-22 

» March 

s ....... 

18.31-18.52 

16.44-16.75 

12.17-12.45 

14.62-15.11 

» April 

3 ....... 

19.02 

17.06-17.68 

II.60-i2.76 

I 4 * 34 “ _I 4*59 

» May 

» ....... 

18.26 

! 14.89 

11.03-11.62 

11.43-11.67 

» June 

» . .. 

13-30 

15.20-15.51 

II 66-II.94 

9.88-10.12 

» July 

3 . 

13-75 

15.20-15.82 

I2.25-I2.53 

10.23-10.47 

» August 

» ....... 

14.27 

16.75~17.06 

11.09-I I.39 

8.64-19.32 

» September 

» . 

14.06 

16.44-16.75 

10 48-10.63 

! 11.42-11.88 

» October 

» . 

13.89 

17.99-18.61 

IO.60-IO.75 

1.374-14*20 

» November 

» . .. 

16.27 

20.47-21.22 

IO.64-IO.95 

16.12-16.34 

» December 

» . 

17.00 

21.71-21.96 

IO.56-II .15 

16.41-16.87 


Residues of Oil and other Industries. 

Spot prices for linseed cakes (per ioo kilos). 


Date 

Genoa j 

1 

IvOndon 

Marseilles 

New York 



gold francs j 

gold francs 

gold francs 

gold francs 

End January 
» February 

« March 

igi*j. 

. 

26.99-27.30 

27.61-28,23 

25,44-26.06 

23.58-24.20 

24.82-25.44 

25*44 

27.92- 28,54 

28.54- 29.16 

28.54- 28.85 

27.92- 29.78 

30 . 00 — 30.71 


22.90-23.48 
23.I2-23.70 
I8.83-I9.II 







» April 
» May 

0 June 
» July 
» August 
# September 

9 October 

» . 



» . 



*0*jt*t 

15.67 

17.48- l8.64 
2O.4O-2O.9O 

22.48- 23.38 
2i.85-22.44 

2I.8o-22.IO 

23.66 

22.02—22.90 

» .. 



» . 



# ....... 


25.46 

26.27 

27.48 

20 

» ....... 


» . 


» November 

9 .. 


» December 

» . 


o'*'*/* 

3i.O2-3i.64 

29.63 


l 
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Spot prices for cottonseed cakes (per xoo kilos). 


End January 1915 


» February » 

» March » 

» April » 

» May » 

» June » 

» July » 

» August » 

» September » 

» October » 

4 November >> 

j> December 


Date 


London 

New York 

(/. 0. b. New Orleans) 

gold francs 

gold francs 

16.13 

12.60 

16.44-16.75 

14.74 

15-82 

14-77 

I 5 - 35 -I 5 - 5 I 


16.13-16.44 


16.13 

13-98 

17.99 


19.85 


20.78 

14.76-15.94 

22.33 

16.73-17.92 

23.26-23.58 

17.16 

24.51-24.82 

17.03 


Spot prices for ground-nut cares (per ioo kilos). 


Date 

Genoa 

London 

Marseilles 

I 

gold francs 

gold francs 

gold francs 

End January 1915. 


22.02 


» February » . 




» March i) . 




» April » .. 




4 Mav » . 




» June * ... 


21.*71 


» July » . 


21.71 

2I.7I—22.O2 

12-85 

» August » . 


I3.19 

» September » . 

17.04-17.89 

21 71 

16.22 

» October » . 

16 84-17.68 

23-58 

14.66 

» November » .. 

x6.5x-17.34. 

23-89 

14-75 

» December » . 

l6.i9-i7.OO 

26.79 

15-73 
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THE INTERNATIONAL TRADE IN FEEDING STUFFS 


Spot prices for copra cakes (per ioo kilos). 


Date 


End J anuary 1915 
„ February „ 

„ IVIarch „ 

„ April 
», May 
June 

.. J«iy 

„ August , # 

,, September „ 

„ October „ 
November „ 
,, December „ 


t Genoa 


London 


Marseilles 


gold francs 


gold francs 


gold francs 


20,63-21,10 
19 , 5 ^- 19,97 
19,91-20,37 
19,70-20,15 
19,86-20,77 
19,28-19,72 
16,25-17,08 
16 , 37 - 17,21 
16,62-17,47 
16,42-17,2 6 
16,51-16,92 
16,59-17,00 


18,92 

18,92-19,23 

17,37 

16,75 

16,75-17,37 

17,99 

19,23 

19,85 

20,47 

21,40 

22,33 

24,30 


11.42 
14,10 
15,53 
15,57 

15.43 
18,01 


Spot prices for sesame cakes (per ioo kilos). 


Date 

Genoa 

Marseilles 


gold francs 

gold francs 

End Januarv 1915. 

21.56—22*03 


„ February „ . 

'>0.64—21.09 


„ March „ ... 

2T. 06—2T.5T 


„ April „ .. 

20.83—21.28 


Mav „ ..... .. 

21.OO—2I.46 


„ June „ ... 

20.39—20.83 


,♦ J^y ,, . 

16.66-17.50 

11.66 

„ August „ . 

16.79-17-25 

11.14 

„ September , .... 

X7.O4-i7.47 

13-71 

,, October , . 

X6.84-17.26 

14.20 

„ November „ . 

I5.68-X6.5i 

17.02 

„ December „ ..... 

15.38-I6.i9 

i8.ox 
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Spot prices for various cakes (per ioo kilos). 


Palm kernel 


Maize 


Date 


London | New York 




gold francs 

gold francs 

End January 
„ February 
„ Marcb 
„ April 
„ May 
» Jane 
„ Jaly 
„ August 
„ September 
„ October 
„ November 
„ December 

1915. 

” . 

„ . 

.. . 

» . 

17.06 

17-37 

16.44 

1551 

14.89 

16.04—16.61 

20.24-20.8l 

17.38-17.96 

12.76-I3.9i 

12,78-13.94 

1 12.82-13.98 

| 12.83-13.99 

! 17.08 

16.83 
17.02 
16.86 

16.73 

. 


»> .*. 


99 * * * * • . * .* ' 


11 * • ... 

99 «•*•*•••.* . 

99 ... 

r 7-37 

1923 


Common Standards of Measurement for Chief Concentrates 
and their Metrical Equivalents. 


Markets 

Standard 

Metrical equivalent 

Bran. 

Argentine... ... .. 

IOO kg. 

Zentner 
; Long ton 

' Short ton 

100 kg. 

Ton 

Short ton 
Bazaar maund 

Bag 

Quintale 

Poud 

kg. 

Austria-Hungary. .. 

United States. 

France .......... . 

50 

I 016 

907.18 

United Kingdom. 

Canada. 

India.. 

Union of S. Africa. 

Italy .. 

Russia .. 

I Ol6 

907.18 

37*251 

69.40 

IOO 

16.38 

Oil Cakes, 

Germany... 

China... 

Egypt. 

United States ..! 

France. 

Doppelzentner 

Picoui 

Ardeb 

[ Long ton 

\ Short ton 

100 kg. 

Ton 

Ton 

Bazaar maund 

10 Kwan 
ioo kg. 

Poud 

IOO 

6°-479 

121.23 

I Ol6 

907.185 

United Kingdom. 

Canada... 

India... 

Japan. 

Dutch Indies .. 

I 016 

I 016 

37*324 

37*50 

Russia.. 

16.38 




















































500 THE INTERNATIONAL TRADE IN FEEDING STUFFS : BIBLIOGRAPHY 


BIBLIOGRAPHY. 


General. 

Ammann, L- Sons de meules et sons de cylindres. La Vie Agricole et Rurale, V, 345-346, 1915. 

Appel, A. Husdyrbruget 1914 med saerligt henblik paa kvaegavlen og kvaegbruget, Kraft- 
foderforbruget. Tidskrift for Lahdekonomi, T, 325-328, 1915. 

Chigi, F. SulTingrassamento dei vitelli. La Rivista, XXI, 516-520, 1915. 

Commissioner of agriculture, commerce and industries, State Capitol, Columbia, 
S. C. Commercial Feed Stuffs Act, 1-7, 1910. 

Crowther, C. & Ruston, A. G. The Valuation of the Manurial Residues obtained from the 
Consumption of Foods by growing Pigs. The Journal of the Board of Agriculture , XXI, 
789-800, 1914. 

[Denmark], Gjennemsnits-indholdet af kvaelstofholdige stoffer og fedt (og Renaeggehvide) i 
nogle af de vigtigste handelsforerstoffer (Udarbejdet af Dalum Landbrugsskoles kem. 
Laboratorium 1915). Melkeritidende, XXVIII, 738, 1915. 

[Denmark]. Kontrolforeningemes Samarb jde med Hensyn til foderenheds sporgsmaalet. 
Ugeskrift for Landmaend , LX, 587-588, 1915. 

Donneell, H. B. Feed stuff analyses. Maryland Agricultural College Quarterly, 66, 1-15, 1914. 

Dubois, P. Les succedanes de l’avoine dans l’alimentation des chevaux de gros trait. La Vie 
Agricole et Rurale , V, 51, 1915. 

East Anglian Institute of Agriculture. Feeding Value of Cattle Foods. Chelmsford, 1915. 

[United States]. Foodstuffs, Guaranty of manufacturer or dealer, Food and Drugs Labo¬ 
ratory established, California Act of April 23, 1915. The Journal of Industrial and 
Engineering Chemistry , VII, 809, 1915- 

F. B. Gli alimenti concentrati pel bestiame. Giornale di Agricoltura della Domenica, XXV, 401, 

1915- 

Garrad, G. H. Cost of Winter Feeding in Milk Production. The Journal of the Board of Agri¬ 
culture, XXII, 841-850, 1915. 

[Germany]. German Agriculture and the War. The Journal of the Board of Agriculture , 
XXII, 741-750, 1915. 

[Germany]. Produktionskostnaden for mjolk i Tyskland. Tidskrift for Landtmdn, XXXVT, 
686-688, 1915. 

[Germany]. Verkehr mit Futtermitteln, Verordnung des Bundesrats vom 31. Marz 1915. 
Der Saaten - Dunger- und Futtermarkt, XXI, 332-334,1915. 

Hainan, E. T. Influence of the War on Supplies and Use of Feeding Stuffs. The Journal of 
the Board of Agriculture , XXII, 737-741, 1915. 

International Institut of Agriculture. Bulletin mensuel des renseignements agricoles et 
des maladies des plantes VI-VII, passim, 1915-1916. 

Jovino, S, Della razione e dei foraggi piit economic!. Le Stasioni Sperimentali Agrarie Italians, 
XLVIII, 556-582, 1915. 

J 0 RGENSEN, G. Om Bestemmelse af traestof i foderstoffer. Tidskrift for Land0konomi, III, 156- 
164, 1915* 

Kamfen, C. B. v. Het gehalte aan oplosbare hoolhydraten van voedermiddelen als maatstaf 
voor de beoordeeling van de kwaliteil. Cultura, XXVII, 15-256,1915. 



BIBLIOGRAPHY 


501 


Kindler, R. Die Verwerkung der Erfahrungen atis Diirrejahren zur Behebung der Fultemot 
im Kriege. Illustnerte Landwirtschaftliche, XXXV, 211-212, 217-21S, 1915. 

Letmdorfer, J. Unsere Fettversorgung. Oesterreichische Chemiker-Zeitung , XVIII, 63-67, 

1915. 

Lejault, E. Des substitutions dans le rationnement du betail algerien. Bulletin Agncole de 
VAlgene , XXI, 212-218, 1916. 

Lignorelles, E. La fabrication de produits alimentaires nouveaux en Allemagne. Le Genie 
Civil , LXVI, 313 - 315 , I 9 I 5 - 

Maschhaupt, J. G. Is bet in vele gevallen bij eankoop van veevoedermiddelen niet mogelijk 
en wenschelijk om de garantie voor het eitwitgebalte te laten vervallen ? Verslagen van 
Landbouwkundige onderzoekingen der Rijkslandbouwproefstations, XVI, 55-75, 1915. 

N. H. Fodervardet bos lof ocb lafvar. Landmannen, 33 , 281-282, 1915. 

[Netherlands]. Cooperative aankoop van voederadddelen in 1913 (Achat cooperatif de four- 
rages en 1913). Department van Landbouw , Nijverheid en Handel , Verslagen en Mede- 
deelingen van den Directic van den Landbouw , 3 , 72-73, 1915. 

[Netherlands], In- en uitvoer in Nederland van sommige artikelen, volgens de Nederland- 
sche statistiek, E. Voeder- en Meststoffen. Department van Landbouw , Nijverheid en Handel , 
Verslagen en Mededeelingen van den Directie van den Landbouw, 3, 118, 1915. 

Neubauer, J. Die Futterpreistafel, Einfaches Verfahren, die Aufstellung preiswiirdiger Fut- 
terretionen auf der Kellnerscben Grundlage, Anleitung zum Gebrauch der von Neubaur 
angegebenen Hilfsmittel, Futterpreistafel und Recbenschieber. Berlin, 1914. 

OmNGA, A. K. Welke factoren zijn van invloed op de kwaliteit van krachtvoeder ? Neder- 
landsch Weekblad voor Zuivelbereiding en Veeteelt, 43 , 7-8, 1916. 

Pengilly, T. Experiments dealing with the Stock-Carrying Capacity of various Fodder Crops. 
The Journal of the Department of Agriculture of South Australia , XIX, 164-165, 1915. 

Porter, J. The Importance of the Fibre Content of Concentrated Foods (Paper read at the 
Agric. Educ. Assoc. Meeting, 1915, summarised from “ Farmer and Stockbreeder ”, 20th 
and 27th September 1915). The Journal of the Board of Agriculture , XXII,899-900,1915. 

Rasmussen, H. J. Fodringslaere. K0benhavn, 1915. 

Rew, R. H. Farming and Food Supplies in Time of War (The British Association, Section M.). 
Naiure i XCVI, 216-220, 1915. 

Stafledon, R. G. Some Methods of Adding to our Food Supplies. The Journal of the Board 
of Agriculture , XXII, 1107-1118, 1916. 

Svoboda. Die Erzeugung und Verwendung der Kraf tfuttermittel. Wien, 1915. 

[Sweden], Gemensam nordisk foderenhetsberakning. Tidskrift for Landtmdn,XX.VI, 782-783, 

1915. 

Tod, W. M. Hints on Feeding : a Practical Book on the Feeding of Live Slock. Basingstoke, 
1915. 

Tomhave, W. H. & Hickman, C. W. Steer Feeding Experiments. The Pennsylvania State Col¬ 
lege Agricultural Experiment Station , Bulletin 133 , 245-272, 1914. 

Torre, E. Ilvalore commerciale relativo dei panelli, dei fieni, della crusca e della paglia difru- 
mento. Giornale di AgricoMura della Domenica, XXV, 423, 1915. 

[United Kingdom]. Autumn and Winter Fodder. The Journal of the Board of A griculture XXII t 
453-456, 1915. 

[United Kingdom]. Imports and Exports of Agricultural Produce in 1914. The Journal of 
the Board of Agriculture , XXI, 919-931, 1915. 

[United Kingdom]. Imports of Agricultural Produce in 1915. The Journal of the Board of 
Agriculture, XXH, 986-997, 1916. 

[United Kingdom], Notes on Feeding Stuffs m May (From the Animal Nutrition Institute, 
Cambridge University). The Journal of the Board of Agriculture , XXII, 148-152,1915. 

[United Kingdom]. Notes on Feeding Stuffs in June (From the Animal Nutrition Institute. 
.Cambridge University). The Journal of the Board of Agriculture , XXII, 248-252, 1915. 



502 


THE INTERNATIONA!, TRADE IN REEDING STUFFS 


[United Kingdom]. Notes on Feeding Stuffs in July (From the Animal Nutrition Institute, 
Cambridge University). The Journal of the Board of Agriculture, XXII, 322-325, 1915. 

[United Kingdom]. Notes on Feeding Stuffs in August (From the Animal Nutrition Institute, 
Cambridge University). The Journal of the Board of Agriculture, XXII, 456-460, 1915. 

[United Kingdom]. Notes on Feeding Stuffs in September (From the Animal Nutrition Insti¬ 
tute, Cambridge University). The Journal of the Board of Agriculture, XXII, 574-579,1915. 

[United Kingdom]. Notes on Feeding Stuffs in October (From the An i m al Nutrition Institute, 
Cambridge University). The Journal of the Board of Agriculture , XXII, 680-687, 1915. 

[United Kingdom]. Notes on Feeding Stuffs in November (From Animal Nutrition Institute, 
Cambridge University). The Journal of the Board of Agriculture , XXII 792-803, 1915. 

[United Kingdom], Notes on Feeding Stuffs in December (From the A nima l Nutrition Institute, 
Cambridge University). The Journal of the Board of Agriculture , XXII, 887-892,1915. 

[United Kingdom]. Notes on Feeding Stuffs in January (From the Animal Nutrition Institute, 
Cambridge University). The Journal of the Board of Agriculture , XXII, 1001-1006,1916. 

[United Kingdom]. Notes on Feeding Stuffs in February (From the Animal Nutrition Institute 
Cambridge University). The Journal of the Board of Agriculture, XXII, 1149-1156, 1916. 

[United Kingdom]. Notes on Poultry Feeding. The Journal of the Board of Agriculture, XXI, 
534 - 535 , 1914-1915. 

[United Kingdom]. Present Comparative Values of Feeding Stuffs. The Journal of the Board 
of Agriculture, XXI, 1111-1119, 1915. 

[United Kingdom]. Present Comparative Value of Feeding Stuffs. The Journal of the Board 
of Agriculture , XXII, 52-61, 1915. 

[United Kingdom]. Prevention of Fraud in the Sale of ^Fertilisers and Feeding Stuffs in Guern¬ 
sey. The Journal of the Board of Agriculture, XXII, 915, 1915* 

[United Kingdom]. Prices of Feeding Stuffs in London. The Journal of the Board of Agricul¬ 
ture, XXI, 657, 1914-1915. 

[United Kingdom]. Sampling and Analysis of Feeding Stuffs. The Journal of the Board of 
Agriculture, XXII, 702, 1915. 

[United Kingdom]. Substitutes for Oats in Feeding Farm Horses. The Journal of the Board 
of Agriculture, XXI, S0S-811, 1914-1915. 

[United Kingdom]. Suggestions for the Cultivation of Catch Crops and Home Grown Feeding 
Stuffs. The Journal of the Board of Agriculture, XXII, 23-33, 1915. 

[United Kingdom]. The Maintenance Requirement of Cattle. Missouri Agricultural Experiment 
Station, Bulletin 18 , Columbia, Missouri, 1915- 

[United Kingdom]. The Scientific Feeding of Cows. The Estate Magazine, XV, 511, 1915. 

[United Kingdom]. The Use and Purchase of Feeding Stuffs. Journal of the Department of 
Agriculture and Technical Instruction for Ireland , XV, 759-774, 1915. 

[United Kingdom]. The Use of Forage Crops for Pig-Feeding. The Journal of the Board of 
Agriculture , XXII, 153-154, 1915. 

Voglino, E Foraggi concentrati convenienti per l’agricoltore. II Coltimtorc, JJKX, 550-553,1915. 

Wetboll, M. Meddelande fran Alnarps Eaboratorium IXE, Nagra kopfoder under dyrtiden. 
Tidskrift for Landtmdn , XXXVI, 679-684,1915. 

Winslow, E. B. Freights affect feeding-stuff prices in Denmark. Commerce Reports, 5, 92,1916. 


Cereal and Pulse Grains, Roots and their Residues. 

Berthet, J. A. Analyses de residuos de arroz (Trabalhos do Instituto Agronomico). Boletim 
de Agricultura, Commercio e Ohras Publicas , do Estado de Sao Paulo, XV, 520-521,1914. 

Berthet, J. A. Valor alimenticio do farelo de espigas de milho em comparasao con o milho 
em graos (Trabalhos do Instituto Agronomico). Boletim de Agnmltura, V, 519-520, 1914. 

Bruijning, F. F. Canavaliaboonen. Verslagen van Landbouwkundige onderzoekingen der Rijks- 
landbouwproefstations, XVI, 104-107, 1915. 



BIBLIOGRAPHY 


503 


[Cereals]. A exposi$&o de milho do mez vindouro. Chacaras e Quintaes, XI, 403-404, 1915. 
[Cereals]. Exposition Nationale du Mais a Sao Paulo. Bulletin Officiel du Bureau de Renseigne - 
merits du Bresil & Paris, 36 , 7 - 8 , 1915* 

[Cereals] In- en uitvoer in Nederland van sommige artikelen, volgens de Nederlandsche 
statistiek, A. Akkerbouw Producten, Granen en meel. Department van Landbouw, Nijver- 
heid en Handel, Verslagen en Mededeelingen van den Directie van den Landbouw, 3 , 
no-111, 1915. 

[Cereals]. Les sorghos dans ralimentation du betail. La Vie Agncole ei Rnrale, VI, 122, 1916. 
[Cereals]. Releve des exportations de riz, paddvs, brisures et farines de Cochincbine de 1906, 
a 1914. Bulletin Economique de VIndochina , Gouvernement General de V Indochine, XVIII, 
153 , 1915. 

[Cereals]. Sammensaetningen af koemes foder (Statistiske Efterretninger). Vgeskrift for 
Landmaend, LX, 697-698, 1915. 

[Cereals]. Sorghum, The Journal of the Board of Agriculture , XXII, 155-156, 1915. 

[Cereals]. The Cultivation of Buckwheat. The Journal of the Board of Agriculture , XX II, 
1128-1134, 1916. 

[Cereal Offals]. Rice Bran. The Journal of the Jamaica Agricultural Society, XIX, 384, 

1915* 

[Cereal Offals]. The Utilisation of Cereal Offals and certain other Products for Feeding 
Purposes. The Journal of the Board of Agriculture, XXI, 603-610, 1914. 

[Cereal Offals], The Utilisation of Cereal Offals and Certain other Products for Feeding 
Purposes. The Journal of the Board of Agriculture, XXII, 297-307, 1915. 

Diana, F. M. Losresiduos del maiz. Resumen de Agncultura, 3 , 100-103, 1915. 

Duvel, J. W. T. Grades for commercial com. Bulletin of the U. S. Department of Agriculture, 

168 , l-n 1915* 

Ezendam, J. A. Mais en hare bijproducten. Verslagen van Landbouwkundige onderzoekmgen 
der Rijkslandbouwproef stations, XVI, 108-112, 1915. 

Hoffmann. Die Sicherung der Getreideemte insbesondere durch die kiinstliche Trocknung. 
Berlin, 1915. 

Hunnicutt B. H. Club Nacional de Milho. Chacaras e Quintaes, XII, 327,1915. 

Hunnicutt, B. H. Colheita, debuiha e conserva^ao do milho. Chacaras e Quintaes, XI, 405-409, 

1915. 

Hoyer, J. Det kgl. Danske Landhusholdnkigsselskabs kontrol medkom ogfoderstoffer i K0- 
benhavns Frihavn i aaret 1914. Tidskrift for Land 0 konomi, 1 , 347-352, 1915. 

Lindet. Sur la taxation des Farines. C. R. des Seances de VAcademic d'agriculture de France , 
I, 651-661, 19x5. 

Lindet, Fleurent & Arpin. Influence de la densite d’un ble sur son rendement en farine. 

C. R. des stances de V Academic d*agriculture de France. I, 632-638, 1915. 

Manettx, C. Cascami dei cereal! come alimento degli animali agricoli. VAgricoltura Italians, 

XLL 39I-396, 1915. 

N. H. Fodervardet hos lof och lafvar, Landmannen, 33 , 281-282, 1915. 

P. L. A. La malsine. Revue Scientifique , LIV, 23, 1916. 

Pinolini, D. I tutoli di granoturco nelTalimentazione del bestiame. 11 Coliivatore, LI, 46-51, 
77 “ 79 j no-114, 1915- 

[Pulse]. Cassava trade of the United States. Commerce Reports, 164 , 235, 1915. 

[Pulse]. Farinha de mandioca. Broteria, Serie de Vulgarizagdo Scieniifica, XIII, 258,1915, 
[Pulse], Beans of Camvalia spp. from Montserrat and India. Bulletin of the Imperial Insti¬ 
tute. XIII, 192-196,1915. 

[Pulse]. Boonen (wier-, paarden-, duiven- en Walsche) (F&ves et f£vexoles). Department van 
Landbouw, Nijverheid en Handel, Verslagen en Mededeelingen van den Direciie van den 
Landbouw , 3, 46,1915. 

Stranak, F, Getreidetrocknungssysteme. Deutsche Landwirtschaftliche Presse, 63 ,19x5. 



504 


THE XNXERNATIONAI, TRADE IN REEDING STORES 


Vaile, ^’alimentation des veaux an manioc (Societe d’agriculture, Gironde, 2 e Juin 1915). 
Revue Scientifique, 1,111, 566-567, 1915. 

Williamson, A. A. Marketing the new soya bean crop in Manchuria. Commerce Reports 61 , 
518-519, 1915. 


Oil Fruits and Seeds and their Residues. 

Avery, 1 W. Manufacture of copra in British Honduras Commerce Report , £ 11 , 1223, 1915* 
Baldwin, A. H. Cottonseed products in England. Commerce Reports , 11, 206,1915. 

Berthault, P. I,es tourteaux d’amande de palrniste. Journal <Vagriculture pratique, EXXIX, 

617, 1915* 

Boomer, J. F. Output and prices of Philippine copra. Commerce Report , 143 , 1266, 1915. 
Coixins, S. H. The Feeding of linseed to Calves. The Journal of the Board of Agriculture 
XXII, 120-121, 1915. 

Defrange, E* Quelques conseils pratiques sur la culture du lin. LeProgres agricole, XXX, 72-73, 

1915. 

Dunstan, W. R. Oil seeds and Reeding Cakes ( Imperial Institute Monographs ). London, 1915, 
Elegi. Contro le adulterazioni dei panelli. Rivista di Agricoltura, XXI, 808-809, 1915. 
Ezendam, Job. A. Over het aantoonen van de zaadkern van katoenzaad en grondnotenzaad 
en de schatting der hiervan eventueel in veevoedermiddelen aanwezige hoeveelheden. 
Verslagen van Landbouwkundige onderzoekingen der Rijkslandbouwproefstations, XVII, 
89-94, 1915. 

Fruwirth, S. Die Soiabohne. FiiUings Landwirtschaftliche Zeitung, IyXIV, 65-96,1915. 

Gaijlin, A. France (Marseilles), Highest record in arrivals of peanuts. Supplement to Commerce 
Reports , Annual Series, 5 d, 4-5, 1915. 

Gaijlin, A. France (Marseilles), Oilseed and vegetable oil trade. Supplement to Commerce Reports, 
Annual Series , 5 d, 4, 1915. 

Girola, C. D. El cultivo del lino para la production de la semilla en la Argentina. Buenos Aires, 
1915- 

Gouin, A. & Andouard, P. Ees tourteaux dans l’alimentation des animaux. Compte s Rendus 
des Seances de VAcademie d'Agriculture de France , I, 808-810, 1915* 

Granato, E- Tortas de linha^a. 0 Criador Paulista, X, 185-188, 1915. 

Harris Garrard, A new oil nut from Central America. Commerce Reports, £££, 1407,1915. 
HAthaway, Ch. M. Hull oilseed imports. Commerce Reports, £ 35 , 107, 1915. 

Hathaway, Ch. M. Six months’ Hull oil and seed trade. Commerce Repotls, IT6, 491, 1915. 
Holborow, A. G. Analysis of Peanut Oilcake. The Rhodesia Agricultural Journal, XII, 527- 
528, 1915. 

Johnson, S.S. F. Growing use of cotton seed meal in Ontario. Commerce Reports, £ 9 I,ion, 

1915. 

McBride H. A. Belgian Congo, Exportation of palm oil and kernels. Supplement to Commerce 
Reports , Annual Series , 64 a, 5, 1915. 

McBride, H. A. Belgian Congo, Peanuts, rice, and other products. Supplement to Commerce 
Reports, Annual Series , 64a, 6-7, 1915. 

McBride, H. A. Belgian Congo, Uses of the palm kernel. Supplement to Commerce Reports, 
Annual Series , 6 4a, 6, 1915. 

McBride, H. A. Belgian Congo, War’s effect on palm kernel business. Supplement to Commerce 
Reports Annual Series, 64 a, 5-6, 1915. 

Memminger, I,. Oil-bea ri ng seeds in India. Commerce Reports , £ 9 £, 1030-1031, 1915. 
Moorhead, M. K. British India, Burma, Production and export of beans, The sesame crop. 

Supplement to Commerce Reports, Annual Series, 505 , 7-8, 1915, 

Moorhead, M. X. British India, Burma, Production and export of peanuts. Suppleme nt to Com - 
merce Reports, Annual Series , 505 , 8, 1915. 



BIBLIOGRAPHY 


505 


Moser, Ch. K. China, Manchuria, Big crop of soya beans, Large percentage r ema i n s unsold. 
Supplement to Commerce Report, Annual Series, 52 h, 4, 1915. 

Murray, A. J. Palnmut Kernel Cake. The Journal of the Board of Agriculture , XXI, 697-701 
1914-19x5. 

Nathan, E. I. Turkey (Mersina), Cereal crops below normal, sesame seed yield. Supplement 
to Commerce Reports , Annual Series , 18 c, 7-8, 1915. 

N. H. Okad inhemsk fabrikation af oljeakor. Landtmannen, 14 , 123-124, 1915. 

[Oil fruits]. A new Philippine oil nut. Commerce Reports, 303 , 1214, 1915. 

[Oil fruits]. Les cultures d’exportation, Le coco tier. Revue Agncole, organe de la Chambre 
d*Agriculture de la Nouvelle-Caledonie, Noumea , 46 , 13-18, 1915. 

[Oil fruits]. New Markets for British Colonial and Indian Copra. The Agricultural Bulletin 
of the Federated Malay States , III, 108-110, 1914. 

[Oil fruits]. Nos exportations agricoles: Resultats de l’annee 1913. Revue Agricole , organe 
de la Chambre d'Agriculture de la Nouvelle-Caledonie , Numero special, 46 , 10-13, 1915. 

[Oil fruits], Seychelles Rubber and Coconut. The India-Rubber Journal. L, 20, 1915, 

[Oil fruits]. United States of America (Philippine Islands), Copra and Coconut Oil Exports 
in 1914. The Board of Trade Journal , XC, 332, 1915. 

[Oil seeds]. Cotton seed crushed and linters obtained. Commerce Reports , £ 96 , 1091, 1915. 

[Oil seeds]. Groundnut in Burma. The Indian Agriculturist , XL, 311, 1915. 

[Oil seeds]. In- en uitvoer in Nederland van sommige artikelen, volgens de Nederlandsche 
statistiek, A. Akkerbouw Producten, Oliezaden en andere zaden. Departemeni van Lan- 
dbouw , Nijverheid en Handel, Verslagen en Mededeelingen van der Directie van den Lan - 
dboiw , 3, no-in, 1915. 

[Oil seeds]. Linseed as a Farm Crop. (Communicated by the British Flax and Hemp 
Grower’s Society, Limited). The Journal of the Board of Agriculture, XXII, 1069, 1080, 
1916. 

[Oil seeds]. Oil Seeds and Oil Extraction. Tropieal Life, XI, 233, 1915. 

[Oil seeds]. Soya Beans. The Chemical Trade Journal and Chemical Engineer , LVII, 501, 
1915. 

[Oil seeds], Winterkoolzaad (Winter rape). Departemeni van Landbouw, Nijverheid en 
Handel . Verslagen en Mededeelingen van den Directie van den Landbouw, 3 , 47, 1915- 

[Oil seeds]. Zomeroliezaden (Spring oil crops). Department van Landbouw , Nijverheid en 
Handel . Verslagen en Mededeelingen van den Directie van den Landbouw, 3 , 34, 1915. 

Puig y Nattino, J. El mani, Experiences culturales relalizadas en el Laboratorio Agronbmico 
de la Inspeccidn Nadonal de Ganaderia y Agricultura, Republica Oriental del Uruguay. 
Ministerio de Industrias , Inspeccion Nadonal de Ganaderia y Agricultura , IT, 3-38, 1916. 

Pundit, Y. G. Report on the Oil-pressing Industry of Bombay. Bombay, 1914. 

Remillard,H. China (Hankow) Bean cake and beans. Supplement to Commerce Report, Annual 
Series, 5 %i, 7 , X 9 i 5 - 

[Residues of oil fruits]. Coconut Cake and Palmnut Kernel Cake. The Journal of the Board 
of Agriculture, XXI, 1025-1032, 1915. 

[Residues of oil fruits]. Les tourteaux d’amandes de palmiste. La Vie Agricole et Rurale, 
V, 476-477, 1915. 

[Residues of oil fruiis). Palm-nut Kernel Cake. The Journal of the Board of Agriculture, 
XXII, 998-xooi, 1916. 

[Residues of oil seeds and fruits]. Vegetable Oil Notes. Tropical Life, XI, 164-166, 1915. 

[Residues of oil seeds]. Cotton Seed Products in India, (Pamphlet issued by the Indian 
Cotton Oil Co. Ltd.). Bombay, 1914. 

[Residues of oil seeds]. L’emploi des tourteaux. Journal d*Agriculture pratique, LXXIX, 
482, 1915. 

[Residues of oil seeds]. Fabricacidn de aceites de semillas oleaginosas. Gaceta Rural, IX, 

171-175, 1915. 



5o6 


THE INTERNATIONAL TRADE IN REEDING STUFFS 


[Residues of on, seeds]. Ground Nut Cake. The Journal of the Board of Agriculture XXII, 
308-313, 1915. 

[Residues of oil seeds]. Hull Seed Crushing Industry. Fertilisers and Feeding Stuffs Press , 
VIII, 489, 1915. 

[Residues of oil seeds]. I 4 jnkoekoenmarkt. Bepartement van Landbouw, Nijverheid en 
Handel , Verslagen en Mededeelingen van den Directie van den Landbouw, 3, xxv-xxvi, 1915* 

[Residues of oil seeds]. Oilseed Trade and Oil Industry of India in 1914-15 The Board 
of Trade Journal , XCH, 29-30, 1916. 

[Residues of oilseeds]. I vinacdoli dell’uva. Rivisia diAgricoltura, XXI, 666-667, 1915* 

Rouvroy, A. Tourteaux de coprah. Le Progres Agricole, XXIX, 2022, 1915. 

Rouvroy, A. Tourteaux de noix. Le Progres Agricole, XXIX, 2134-2135, 1915. 

Rouvroy, A. Tourteaux de palmiste. Le Progres Agricole , XXIX, 21*49, 1915. 

Rumker, K. v. Tiber Oelfruchtenbau. Mitteilungen der Deutschen Landwirtschafts-Gesellschaft , 

1915. 

Sammons, Th. Shangai, Decreased exports of cotton, rice, beans and peanut oil, Supplement 
to Commerce Reports, Annual Series, 52 ;, 10, 1915. 

Soresi, G. Come si acquistano i panelli. VAgricoltura Moderna, XXI, 31S, 1915. 

Thompson. Cottonseed products and their competitors in northern Europe, I Cake and meal. 
Washington, 1914. 

Ult£e, A J. Een nieuwe cultur, Deoliepalm ( Elaeis guineensis). Teystnannia , XXVI, 359-366, 
1915. 

Wardrop, J. N. Coconut industry of British North Borneo. Commerce Reports, 215 ,1282-1284, 
3:915- 

Weed T. H. Sunflowers for seed and silage. The Country Gentleman , EXXX, 1609,1915. 

West, G. N. Japan, Apples and peanuts, Ferlitizer market. Supplement to Commerce Reports, 
55 d, 6-7, 1915. 

Williamson, A. A. Dairen soya-bean market becomes animated. Commerce Reports, 238 , 1132- 
« 33 , 1915. 

Yerby, W. J. British West Africa, Gambia, Importance of the peanut trade. Supplement to 
Commerce Reports, Annual Series, 6? a, 1-2, 1915 

Yerby, W. J. British West Africa, Gold Coast Colony, Export of timber, palm kernels, palm oil 
and rubber. Supplement to Commerce Reports, Annual Senes, 6 Ha, 9, 1915. 

Yerby, W. J. British West Africa, Sierra Eeone, fluctuation in palm-oil trade. Supplement 
to commerce Reports, Annual Series, Gib, 6, 1915. 

Yerby, W. J. French West Africa, Principal exports. Supplement to Commerce Reports, Annual 
Series, 69 #, 4, 1915. 

Yerby, W. J. Palm and palm-kernel oil industry. Commerce Reports , 231 , 20-22, 1915. 


Residues of Sugar Crops. 

Bird, M. The manufacture of by-products in the sugar factories of Demerara. The Louisiana 
Planter and Sugar Manufacturer, I/V, 109-111, 1915. 

Blin, H. Ea farine de betterave a sucre. La Vie Agricole et Rurale, VI, 15-17, 191^ 

Haeberle, A. T. Molasses as a Pernambuco export article. Commerce Reports , 318 , 809,1915* 

Harrison, J. B. & Bancroft, C. K. The Field and Forest Resources of British Guiana. Bul¬ 
letin of ike Imperial Institute, XIII, 203-233, 1915. 

Malpeaux. L . Mellleure utilisation des betteraves dans ralimentation du betail. La Vie Agri- 
cole et Rurale, VI, 27-33, 1916. 

Meyer, E- & Nahrich, V. Theorie und Praxis der Rubenblatterffltterung. Mitteilungen der 
Deutschen Landmrtschafts Gesellschaft, 33 , 1915. 



BIBLIOGRAPHY 


507 


ScHNEiDEWiND. Die Melasse- und Zuckerverfiittemug. Deutsche Landwirtschaftlicke Presse, 
43, 1915. 

[Sugar beet residues]. Het benutten van suikerbietenkoppen en bladeren voor de voeding 
en de waarde daarvan voor de bemesting. Department voor Landboim Niperheid Handel 
Verslagen en Mededeehngen van de Directie van den Landbouw, 4, 42-100, 1915. 

[Sugar beet residues]. The Feeding and Manurial Values of Sugar Beet Crowns and 
Leaves. The Journal of thde Board of Agriculture, XXII, 750-760, 1915, 

[Sugar beet residues]. La melassa al bestiame. Rivista di Agncoltura , XXI, 713-714, 1915. 


Residues of Brewing, Distilling and Allied Industries. 

Barker, B. T. P. & Gimingham. C. T. The Use of Pressed Apple Pomace. The Journal of the 
Board of Agriculture , XXII, 851-858, 1915. 

Baudrexel, A. Steinkohle- Ammoniak- Eiweiss. Zeitschrift fur Spintusmdustrie , XXXVIII, 
146, 1915. 

[Brewers’ residues]. Alimentacidn de animales. Los residuos del malta. Anales de la So - 
ciedad rural Argentina, I, 392-395, i9*5- 

[Brewers’ residues]. Malt Culms. The Journal of the Board of Agriculture, XXII, 239-241, 
1915* 

[Cider-making residues]. Apple Pomace as a Feeding Stuff. The Journal of the Board of 
Agriculture , XXII, 811, 1915. 

[Cider-making residues]. Les marcs de pomraes dans l’alimentation du betail. Feuille d’in¬ 
formations du MinisUre de VAgriculture, XX, 33, 3-4, 1915. 

Crowther, Dried Yeast as Food for Farm Stock. The Journal of the Board of Agriculture, XXII, 
1-10, 1915* 

[Distillery residues]. Die Massenherstellung von Futtereiweiss. Zeitschtift fur Spiritns 
industric XXXVIII, 121, 1915. 

[Distillery residues]. Fin Triumph der deutschen Wissenschaft. Deutsche Schlachtund 
Viehhof-Zeitung, XV, 165, 1915. 

[Distillery residues). Eiweissbildungaus Ammoniakstickstoff durckHefe. Chemiker-Zeitung, 
XXXIX, 325, 1915. 

[Distillery residues]. Futtereiweiss aus der Luft und auslandische Futtermittel. Oester - 
reichische Agrar-Zeitung, VI, 151, 1915. 

[Distillery residues]. Fur die Futtereiweissbereitung mittelst Hefe. Zeitschrift fur Spi- 
riiusindustrie, XXXVIII, 145, 1915. 

[Distillery residues]. Massenerzeugung von Futterhefe. Der Saaten -, Hunger- und Futter- 
markt , XXI, 335, 1915* 

[Distillery residues]. Remarks on the manufacture of mineral yeast (T ageszeiiung /. Bmu, 
113, 1915). Pure Products , XI, 563-564, 1915. 

[Distillery residues]. Zur Geschichte der Herstellung von Futtereiweiss mit Hilfe der 
Hekenzucht (Mineralhefe). Zeitschrift fiir Spiritusindustrie, XXXVIH, 161-162, X915.' 

Foth. Die Emahrung der Hefe mit der Landwirtschaft gebrauchlichen Diingemitteln. Zeii- 
schrifi fiir Spintusmdustrie , XXXVIH, 123, 1915. 

Halnan, E. T. The Value of Dried Brewers’ Grains as a Feeding Material. The Journal of the 
Board of Agriculture, XXI, 821-825, 1914. 

Hatschek, R. A new feedstuff (. Brau . u. Malzmd, 0, 1915). Pure Products , XI, 527, 1915. 

Heinze, B. Die Hefe als Heilmittel, Nahningsmittel und Futtermittel. Mitteilungen der Deut¬ 
schen Landmrtschafts-Gesellschaft, III 262-266, 1915. 

Lindner. Fat yeast, a new discovery ( Tagesmi f. Brau,, 13, 1915). Pure Products , XI, 
564-565, 1915. 



508 


THE INTERNATIONAL TRADE IN REEDING STUPES 


Marbach, A. Neues Verfahren der Hefeerzeugimg aus Zucker- und Mmeralsalzen. Oesterreichi- 
sche Chemiker-Zeitung, XVIII, 62-63, 1915. 

Mayer, A. Zur Fattening mil Kunsthefe. Deutsche Landwirtschaphche Presse , Xlyll, 278-279, 

1915. 

M. W. Agghvitaur luften, Ett nytt kraftfoder ? Tidskrift for Landtmdn, XXXVI, 259-261,1915. 
Nagel, C. Volistandige Vergarung von ziemlich kockprozentigen (ea. 16 prozentigen) I^osungen 
von Rohzucker durck Emakrung der Hefe mit Mineralsalzen (ohne Mitverarbeitting ir- 
gend welcker anderen pflanzlichen Mahrstofle). Zeitschrip fur Spiritusindustrie , XXXVIII 

123, 1915* 

Rouvroy, A. Germesdemalt (xadicelles,tonraillons). Le Progres Agricole, XXIX,2177-2178,1915. 
Rouvroy, A. Ees marcs de pommes. Le Progres A gricole, XXIX, 2120-2121, 1915. 

Torre, E. Ea razionale utilizzazione delle vinaccie, secondi vini e vinelli. Ea conservazione 
delle vinaccie da foraggio. Giornale di Agncoltura della Domemca, XXV, 343, 1915. 
Voltz, W. Wie gross sind die Veranderungen im Nahrstoffgekalt der Kartoffeln durck die Kar- 
tofMbrennerei ? Zeitschrip fur Spiriiusindustne, XXXVIII, 145-146; 153-154, 1915. 
Windisch, K. The utilization of waste materials from breweries as foodstuffs. Pure Products , 
XI, 521-523, 1915. 

[Wine-making residues]. Vinacde-foraggio. Rivista di Agncoltura, XXI, 665-666,1915. 


Various Feeding Stuffs. 

Armstrong, J. S. New feeding stuffs at Bristol. Commerce Report, 325 ,1459-1915. 

Benavides, J. J. Ea alfalfa, su origen, caracteres, cultivo, etc. etc. La Gaceta Industrial , I, 
93 - 96 , 1915. 

Berthet, A.Forragens para gallinhas, porcos e outros animaes. Boletim de A gricultura, Secretaria 
da Agricultura , Commercio e Obras Publicas do Estado de Sao Paulo, XV, 1061-1062, 1915, 
Berthet, A. Paspalum dilataium. Boletim de Agricultura, Secretana da Agricultura , Commercio 
e Obras Publicas do Estado de Sdo Paulo, XV, 1062-1063, 1914. 

Beumee, J. Leucaena glauca Benth. Beschbouwkundig Tidschnft Tectona, VIII, 209-303, 1915, 
Buch-Gansmo. Kan pengegraes (Thlaspi arvense) gi forgiftning ? Norsk Veterinaer-Tidshrip, 
XXVIII, 17, 1916. 

Campbell, C. I#a capraggine nelTagricoltura meridionale. II Coltivatore, IfXJ, 456-460, 1915. 
Canevari, A. Eeonomia dei foraggi. UEconomia Rurale, XXII, 501-506, 1915. 

Elegi. Valore alimentare delle foglie di alberi Rivista di Agncoltura, XXI, 645-646, 1915. 
Fenzi, E. O. Due piante da pastura per la I<ibia. VAgncoltura Coloniale , IX, 699-700, 1915. 
Friedenthal. Die Nakrwerterschliessung in Heu und Strok und Pflanzenteilen aller Art. 
Leipzig, 1915- 

Frombling, O. Buchen-Vollmast in Aussicht. Dentschee Landwirtschaftliche Presse , 50 , 1915. 
Gily & Krause. Einige Bemerkungen zur Strohmehlfrage. Mitteilungen der Deutschen Land 
wirtschaps-Gesellschaft, 33 , 1915. 

Girola, C. D. Pasta de cuaresma. { Digitaria sanguinalis Scop.), Planta monocotileddnea, Fa- 
milia de las graminaceas. Gaceta Rural , IX, 231-232,1915. 

Goldschmidt, H. Andet aars fodrlugsforsog med lucerne til malkekvaeg. Ugeskrift for Land - 
maend , I,X, 612, 1915. 

Guttenberg. Der Nakrwert des Holzes. Die Naturmssenschaften, III, 198, 1915. 

Hall, H. M. & Yates, H. S. Stock Poisoning Plants of California. College of Agriculture, 
Agricultural Experiment Station Berkeley, California, Bulletin 343, 219-247, 1915. 
Hanssgn, N. Rotfruktsblastens tillvaratagande ock fodervarde. Nor disk Mejeri-Tidning, XXX, 

474 - 476 , 1915. 

Harris, Alfalfa started in Cuba. Commerce Reports , 397, rus, 1915. 

Heinrich, M. Die Vogelwicke ( Vida Cracca). Deutsche Landwirtschaftliche Presse , 53, 1915 * 



BIBLIOGRAPHY 


509 


Heinze, B. Die Einsauerung von Futterstoffen mit Berticksichtigung der Impfung. Mitteilun - 
gen der Deutschen Landwirtschafts-Gesellschajt , 35 , 1915. 

Helweg, L- Roetorstoffets fodervaerdi. Ugesknft for Landmaend, LX, 691-693, 1915. 

Hoffmann, M. Das Kraut unserer Hackfruchte, das derzeitig beste Ersatzfutter fur Wiesen- 
heu und Futterstroh. Muteilungen der Deutschen Landwirtschafts-Gesellschaft, 37 , 1915. 

Jacobi. Die Flechten Deutschlands und Oesterreidis als Xahr- und Futtermaterial. Tub- 
igen, 1913, 

Kindder, R. Die Bedeutungund Durchfuhrung der Laubheufutterang. Mitteilungen der Deut- 
schen Landwirtschafts-Gesellschaft, 38 , 1915 

Knol, B. De hooiproductie en de hooihandel in het Westen van Overijssel. Tijdschrift voor 
Economische Geographic, VI, 482-489, 1915. 

Kutschera, K. Zum Strohaufschluss. Mitteilungen der Deutschen Landwirtschafts-Gesellschaft , 
XXX, 290, 1915. 

Xehmann, F. Die Aufschlieszung von Stlroh. Deutsche Landmrtschaftliche Presse, 33 , 1915. 

Lehmann, F. Stroh als Kraftfutter ? Deutsche Landwirtschafthche Presse , 33,1915. 

Xemmeriian, D. Die Bedeutung von Strohmehl und Holwmehl fur die Emahrung von 3 Ien- 
schen und Tieren, Mitteilungen der Deutschen Landwirtschafts-Gesellschaft , 15 , 1915. 

I*orenzetti, J. B. Alfalfas y gramillas, sus efectos en el engorde a campo y en lecheria. Anales 
de la Sociedad Rural Argentina , I, 225-22S, 1915. 

31 ann, H. H. & Ranade, D. N. Notes on the Feeding Value of some Forest Grasses. The Poona 
Agricultural College Magazine, VII, 29-32, 1915 

Mansfield, R. E. British Columbia, Whaling industry. Commerce Reports, 134 , 1114, 1915. 

Meyer, L- Vergleichende Futterungsversuche mit verschiedenen Heusorten von Niederungs- 
moor, Hochmoor, Marsch-und Mineralboden. Deutsche Landwirtschafiliche Presse , 63 ,1915. 

Meyer, L. & Nahrich, v. Theorie und Praxis der Kar toft elkraut fattening. Mitteilungen der 
Deutschen Landwirtschafts-Gesellschaft, 33 , 1915* 

MoraeSj P. de. A necessidade de incrementar com novos methodos a cultura da mandioca no 
Brazil. Chacaras e Quintaes, XI, 422-423, 1915. 

Muguerza, S. Los predos de las algarrobas. Los Mercados, XVI, 1-2, 1916. 

31 . W. Ek- och bokollon samt kastanjer sasom fodermedel. Tidsknft for Landtman , XXXVI, 
601-603, 1915. 

31 . W. Rotfruktemas fodervarde for mjolkkor. Tidsknft for Landtman , XXXVI, 731-734,X915. 

Oetken. Die Bedeutung der Leguminosen als Futterpflanzen, besonders in der Gegenwart. 
Deutsche Landmrtschaftliche Presse, 61 , 1915* 

Oetken. Zur Entwicklung der PfLanzenmehlfrage. Mitteilungen der Deutschen Landwirtschafts- 
Gesellschaft, 46 , 1916. 

Oetken, Das Heuhmehl, seine Bedeutung fur die Tierzucht und seine Herstellung. Deutsche 
Landwirtschafiliche Presse , 50 , 1915. 

Fuig y Nattino, J, La remolacha forragera. Revista de la Asociacion Rural del Uruguay IV, 
475-476, 1915. 

Sabattier, D. Les feuilles mortes et leur emploi. Le Progres Agricole, XXIX, 2109-2110, 1915. 

Schneidewind. Zur Frage der Kartoffelkrautverfutterung. Deutsche Landwirtschafiliche 
Presse , 65 , 1915. 

Schonnenbeck, H. Die Bewertung der eigenen Futtermittel des Streustrohes und des Stall- 
mis tes. Mitteilungen der Deutschen Landwirtschafts-Gesellschajt , 35,1915* 

{Supplementary" feeds]. Effect of Feeding Mineral Phosphate direct to Cows. Mark Lane 
Express Agricultural Journal , CXIV, 345, 1915. 

Stutzer. Lbfstro, dessanvandning ochvvarde. Tidskrift for Landtman, XXXVI, 785-787,1915. 

1 Stutzer, A. Silagefutter. Mitteilungen der Deutschen Landwirtschafts-Gesellschaft, 37 , X915, 

"Xopfer. Zur Strohmehlverwendung. Mitteilung der Deutschen Landwirtschafts-Gesellschajt 
XXX, 181-184, 1915. 

{Various feeds]. Andet aars fodringsforsog med lucerne. Dansk Land, III, 366-369, 1915. 



510 THE INTERNATIONAL trade in reeding stores 


[Various feeds]. Capim de Johnson. Secretaria da AgricuUura, Commercio e Ohms Public 
cas do Esiado de Sdo Paulo, Boletim de AgricuUura , XVI, 765-769, 1915. 

[Various feeds}. Capim de Sudao. Secretaria da AgricuUura, Commercio e Obras Publican 
do Estado de Sdo Paulo, Boletim de AgricuUura , XVI, 753-765, I 9 I 5 - 
[Various feeds]. Ensilage. The Journal oj the Board of Agriculture , XXII, 341-346, 1915. 
[Various feeds]. Eish as Cattle Rood. Agricultural Journal of India, 1914. 

[Various feeds]. Fish Meal and Fish Manure. The Journal of the Board of Agriculture, 

XXI, 688-694, 1914-1915. 

[Various feeds]. Furze or Gorse as Fodder. Mark Lane Express Agricultural Journal y 
cxiv, 4376, 171, 1915. 

[Various feeds]. Landbrugseretning, September-Oktober. Dansk Land, III, 369-372, 1915* 
[Various feeds], Ljungen som fodennedel. Svenska Landtmannens Forenmgsblad, 53 , 
821-S22, 1915. 

[Various feeds], I/ucememel som kraftfoder. Ugesknfi for Landmaend, IJX, 612-614, 1915,. 
[Various feeds], Lucemmjol, ett nvtt kraftfodermedel. Tidskrift for Landtmdn , XXXVI. 
69S-701, 1915. 

[Various feeds]. Nova graminea forrageira. A Estancia, III, 711-712, 1915. 

[Various feeds]. Notes on the Purchase and Preparation of Food for Poultry in Gardens 
and Allotments. The Journal of the Board of Agriculture, XXI, 623-627, 1914-1915. 

[Various feeds]. Some Minor Commercial Cattle Foods. Mark Lane Express Agricultural 
Journal, CXIV, 243, 1915. 

[Various feeds]. The Value of Acorns, Horse, Chestnuts, and Beech Mast as Food for 
Stock. The Journal of the Board of Agriculture, XXI, 511-528, 1914-1915. 

[Various feeds]. The Useof Straw for Fodder. The Journal of the Board of Agriculture, 

XXII, 663-670, 1915. 

[Various residues]. Forsok med kakaokakor, Tidskrift for Landtmdn , XXXVI, 724-727, 1915.. ' 
[Various residues]. Sarmenti di viti al bestiame. Rivista di Agricoltura, XXI, 667, 1915. 
Robertson, G. S. New Feeding Stuffs. The Journal of the Board of Agriculture, XXII, 871-877,. 
1915. 

WohK, P. C. v. d. Eeen en ander over de aanaarding van Katjang vogor ( Voandzeia subiena * 
nea). Cultura, XXVII, 405-417, i 9 * 5 - 



SECOND PART. 

ABSTRACTS 


AGRICULTURAL INTELLIGENCE 


GENERAL INFORMATION. 

382 - Oil of Citronella as a Preventive of Mosquito Bites. — Given d. h. c., in The journal 
of State Medicine , Vol XXIV, No. 2, pp. 47-51 + 2 figs. Uondon, February 1916 

An account of the good results obtained by the use of oil of citronella 
(Andropogon Nardns) in protecting from mosquito bites the crew of a ship 
anchored at Hankow. About half a drachm or less in the palm of the 
hand is sufficient to anoint the feet, ankles, hands and face, and to render 
them immune for at least four hours, and often for the whole night. Citro¬ 
nella is very cheap if bought wholesale, athough sold at 6d. an ounce re¬ 
tail ; io lbs. lasted practically the whole summer and was used by nearly 
everyone on board. 

383 - The First 50 Years of the Moscow Higher School of Agriculture. — !. kataew, 
N. M., Academy of Petrowskoie. — The Agronomic Institute of Moscow; fifty years of 
existence (1865-1915} in Selrskcie Khosuistwc • i Li somdstuo , Year IyXXV, No. 89, 
VoL CCXIyIX, pp. 333-367; Petrograd, Nov. 1915.— I. Morosow, G., Tribute to the 
Academy of Petrowskoie, in Liensy Journal , Year XI,V. No. 89, pp. 1-3, Petrograd, 1915. 
— III. Brounst, W. The Academy of Petrowskoie. — The Agronomic Institute of 
Moscow, in Zemledwltcheskaja Gazeta , No. 47, pp. 1292-1924. Petrograd, November 21, 
1915. — IV. Prianichnikow, D. } Degrees in Science, Ibid ,, pp. 1289-1292. — V. Ja- 
KOtKHKiNE, J. W., The Chair of Agronomy at the Academy ot Petrowskoie, in Sds - 
kou KhosiaLtwo i Licwwoifctwo , Year DXNV, Vol. CCXI^IN, pp, 368'3/8. Petrograd, 
Nov. 1915 

The Higher School of Agriculture at Moscow is one of the oldest in Rus¬ 
sia, the first of these institutions being founded in 1841 at Gori Gorkakh in 
the Government of Moghileff. 

Its importance and the influence which it has continuously exercised in 
the country justify its claim to be a “ National Institution ” comparable 
with the National Agronomic Institute of Paris, the National School of 
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Agriculture at Grignon and the Higher School of Agriculture at Berlin. Its 
scientific organization and the continued adaptation of its teaching to 
modern necessities are exemplified by the modifications introduced in 
recent years in curricula and methods, which not only relate to higher agri¬ 
cultural training in Russia, but also bear upon the most importance edu¬ 
cational problems now pressing for solution in almost every county. 

The creation of the Higher School is due to the great reforms of the 
second half of the last century. It took place in 1865 at the time of the 
abolition of serfdom in Russia. The institution began its existence at the 
epoch of the great awakening of social energies, when agriculture and the 
conditions of rural Russia attracted the attention and activity both of the 
people and the Government. The new School thus became by a concourse 
of circumstances at this epoch the intellectual centre of rural Russia. Its 
foundation owed its initiative to the Agricultural Association of Moscow 
and it met with such favour in ruling circles that in 1861 a decree was 
signed installing the school on the historic estate of Petrowsko Rasou- 
mowskoie, situated within a few miles of the ancient Capital. The estate 
cost some £27 000 ; it contained 714 desiatines (1 desiatine = 2 3 / 4 acres) 
of which 216 w r ere under forest, 126 were arable lands, 68 under waste, 
65 under vegetable and ordinary gardens, 22 occupied by lakes and the 
remaining 217 by roads, buildings etc. 

Since its foundation, the Higher School has passed thiough four very 
different periods. 

During theirs* period , from 1S65 to 1873, it bore the name of “Academy 
of Agriculture ” and its avowed object was to spread useful knowledge in 
relation to agriculture and forestry. It was open to all who desired instruc¬ 
tion in these subjects, no diploma of secondary education being required 
for admission. During this period, out of mi students, only 158 held a 
diploma of higher or secondary education. The normal period of study was 
3 years ; but students were allowed free choice of the course of study, were 
permitted to settle for themselves the time during which they wished to 
study; and were not compelled to undergo any examination. Indeed, 
out of the mi, only 82 went though the complete curriculum. It is an 
interesting fact that of those who did pass through the full term, 77 per cent 
devoted themselves afterwards to agriculture. So far the academy had 
accomplished its object. 

It was during this first period that there were laid and afterwards 
developed the truly scientific foundations of higher agricultural edu¬ 
cation, based on a solid preparation in natural sciences during the first 
2 years of study. The important courses in chemistry, physics, botany, 
plant physiology, anatomy, zoology, animal physiology, and agricultural 
-chemistry, were organized by the leading professors of these sciences, who 
included some of the most eminent scientists. This tendency, far from 
being weakened, gradually gathered strength and still constitutes one of 
♦the best and most characteristic traditions of the Higher School at 
Moscow. 

The second period lasted from 1873 to 1889. In the new statutes of 1873 
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the object of the academy was described as “ scientific instruction in agri¬ 
culture and forestry At the same time, the academy was transformed 
into a school of Agriculture of the higher class, i. e. it was provided with a 
fixed curriculum of studies obligatory on all students, with obligatory exa¬ 
minations. The length of the course of studies was 4 years and admission 
was confined to those students who possessed a qualification equivalent 
to that of secondary education institutions. 

The positive element of the new statutes consisted in a better and 
more precise definition of the objects in view. Uater on, there was a 
tendency to give instruction a more practical orientation. Thus, in 1883, 
the authorities required that, in the special agricultural courses, in¬ 
struction in natural sciences should preponderate ; that experimental 
work should be increased; that instruction should be more practical, the 
classes centering round the farm attached to the Academy itself. From 
the end of this year 1883, the students were required to carry out 
private farming work during the summer vacations. Uater on, in 1889, 
admission to the academy was made conditional on an apprenticeship 
on a private agricultural undertaking. 

The third period is the shortest and most unsettled in the School's exist¬ 
ence. In 1889, the statutes were modified and the Academy of Agriculture 
and Forestry became one of Agriculture alone. 

However, it became impossible to apply the new statutes to a great ex¬ 
tent, since in 1890, in consequence of political agitation, admission to the 
Academy was prohibited by the Government and for a time the school 
ceased to exist. 

The fourth period began in 1894 and still continues. Some months af¬ 
ter its closure, the Higher School of Agriculture of Moscow was re-opened 
under the name of “ The Agronomic Institute of Moscow 5 '. The object of 
the Institute, according to the new statutes, consisted in higher agricultural 
education and in the teaching of agricultural hydraulics. This last was a 
considerable innovation. From the first years of its existence the Institute 
had endeavoured to accommodate itself to new requirements and had mod¬ 
ified the instruction by enlarging the scope of existing courses, and intro¬ 
ducing new_ courses of study. Thus, in 1913, a section of Ichthyology had 
been created with the object of serving as a basis for scientific instruction 
in fish-culture (which is of enormous importance in Russia) and of prepar¬ 
ing specialists in this branch of work. This new department is thoroughly 
organized in all that concerns scientific material and teaching staff. 
There are 5 professors, besides 2 acting and 7 assistant professors. 

The subjoined table, drawn up by Professor Prianichnikgw, shows 
the great development of the Institute as regards the teaching of natural 
sciences and compares the number of professorships in the University 
Faculties of Natural Sciences with that in the Institute. 

The above table shows that the Faculty of Natural Science (at the 
University) has only one chair of Agronomy while the Agronomic Institute 
in Moscow, although its instruction in natural sciences is almost the same, 
has a much larger number of professors of agronomy. 
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Table showing Comparison between Number of Professorial Chairs in the Uni¬ 
versity and in the Agronomic Institute of Moscow in Natural Sciences etc . 

i 

! 

Faculty 
of Natural 
Science 
in 

University 

Agronomic Institute 

of Moscow 

Difference 

i 

Professors 

1 Actiug 

1 Professors 

Assistant 

Professors 

Total 


Natural sciences. Physics — Meteorology 
— Chemistry — Botany — Zoology — 
Mineralogy — Geology — Animal Phy¬ 
siology . 

XI 

1 

i 

1 

; 10 

! 

1 

3 

13 

4- 2 

Agronomy 1. Agricultural Chemistry — 
Applied Geology — Plant Breeding — 
Sylviculture and other branches of 
plant cultivation . 

1 

6 


6 

' ~r 5 

Agronomy II. Stockbreeding and allied 
branches . 

0 

! 3 

3 

6 

4- 6 

Agronomy III. Economic bases of agri- , 
culture . 

0 

: 4 

i 

! 1 

5 

+ 5 

Agricultural Machinery . 

I 1 

2 

— 

2 

1 

Mathematical sciences. Pure mechanics 
— Theoretical and applied mechanics 
— Descriptive Geometry — Astronomy 
— Surveying . 

7 1 

5 

I 

6 

— 1 

Rural Engineering. Special course . . 

0 i 

[ 

! 6 

I |' 

1 

7 

+ 7 

Total ... 

20 5 

i 36 

1 

9 ! 

45 

+ 25 


With regard to details of the Institute's organization, the system 
of instruction and obligator}" examinations at determined dates is now 
replaced by a system under which the student is permitted to choose the 
subject which he prefers to study. The methods of testing the knowledge 
acquired by students and their work are generally left to the initiative 
of the professors, who hold half-yearly examinations. The number of 
examinations for different groups of students depends on the section and 
qranch of instruction selected by them. The students themselves are left 
to decide in what order the practical experiments in the laboratories 
or science rooms, shall be conducted, and in what order the subjects of 
examination shall be taken etc. 

In view of the great awakening of agricultural activity which has 
taken place in Russia during the last 10 years, the number of students has 
necessarily increased considerably. Whereas, formerly, the total number 
did not exceed 300, it now reaches 1500. Moreover, possess a diploma of 
higher education, viz. in 1914 there were 280 and in 1915 their number 
was 236. 
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The Institute received a new and very strong impetus in the last 
7 years, during which M. A. W. Krivocheine w T as at the head of the Ministry 
of Agriculture. Thus, in 1912, the number of professorial chairs vras 
doubled, so that while formerly there were only 21 professors and 16 assis¬ 
tants, there are now 7 39 professors, 9 acting professors, and 40 assistants. 
The staff expenses have risen from some £ 10 000 to over £ 23 000, 
while the expenditure on scientific material has increased from £ 4 000 
to £ 6 000 per annum. 

The law w 7 hich empowered the Minister of Agriculture to open ex¬ 
periment stations at the higher schools of agriculture has contributed 
to the further scientific activity of the Institute. This law has permitted 
the addition to the Institute of a series of new 7 experiment stations fully 
equipped and having in view' not only educational objects but also scienti¬ 
fic research of a general and local character. The following research 
stations are already at -work: — Plant-breeding — Zootechny — Phytopa¬ 
thology — Agricultural Engineering. — Flax Culture. In a short time 
there are to be experimental stations for apiculture and horticulture. 
Each station has its own staff viz. one director with a good number of 
assistants. 

Considerable grants are allowed to the experiment stations. Some 
are already fitted with a series of laboratories, museum collections etc. 
In 1915, over £ 10 000 was allotted to the stations. The former chairs of 
Agronomy and Zootechny are being similarily developed, with the crea¬ 
tion of laboratories and the addition of a series of new^ professorial chairs. 

Sometime ago, the Institute proposed to reconstruct the Forestry 
section, and the Minister of Agriculture proposed adding two new branches 
of activity to the Institute : viz. preparation of specialists : 1) for agri¬ 
cultural engineering: 2) for technical chemistry (manufacture of chemical 
manures). These 2 branches of instruction are of exceptional importance 
for Russia. Suffice it to say that there have been discovered, in the basin 
of the river Volga, beds containing some 500 million tons of phosphorites, 
and the use of chemical manures in the country is increasing yearly. 

According to the figures furnished by Professor Fortunatow, there 
have been turned out from the higher school of Moscow in the 50 years 
of its existence, 2 792 agriculturists and foresters (the latter numbering 
337) out of which number 1179 have come from the Acaden^ and 1613 
from the Institute. 

An interesting feature of the students life has been the growth of a 
splendid spirit of association. There are at the Institute many students' 
associations with very different aims and objects: 1) a relief fund to which 
deposits from old students may be also subscribed ,* 2) a student's Commis¬ 
sion for the distribution of grants for study; 3) a reading club ; 4) a library 
of works of general culture; 5) a publishing society; 6) a club of social 
agronomy with a library and a committee to which is entrusted the 
duty of distributing residential quarters in the “zemstwo”; 7) a fishing 
club; 8) a forestry club; 9) a horticultural club; 10) a teachers training 
club ; 11) a photographic club, and so on. There are, moreover, district 
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societies of students which have for their aim the study of the economical 
and agricultural conditions of each district. 

The agricultural school of Moscow has had a profound and beneficial 
influence and gained the esteem of all interested in the agricultural welfare 
of Russia. An esteem, says Kataew, founded on the fact that the school 
has been practically an Agronomic University, always endeavouring to live 
up to its scientific mission, and taking as its basis a solid preparation in 
natural history; counting among its professors some of the best scientists 
and striving to turn out students not only scientifically trained but also- 
active agriculturists and good citizens. 

CROPS AND CULTIVATION. 

3S4 - The “Eredia” Dew meter — Eredia, F., in VA^ncidUira colcmale, Year IX, No 12. 
pp. ”05-714 — fig. Florence. 1915. 

This is a new apparatus for measuring the fall of dew, designed by Prof. 
Eredia of the Central Bureau of Meteorology, Rome. Its component 
parts (shown in the figure) are as follows. A Dewar receiver in the shape of 
an open cup with a diameter of 11.28 cm, equal to a surface area of ioo 
cm 2 exposed to the atmosphere. The receiver is placed in a wooden box 
and supported on two pieces of wood which raise the cup into contact at its 
upper rim with the fixed annular covering of the wooden box. Fixed 
against the wall of the box is a clockwork action A which controls a striking 
mechanism, the spring being attached to a fixed rod b, whose upper end 
articulates with a lever haring its fulcrum at c. The other end of the lever 
carries a pin -which acts as a stop for a movable circular cover of wood, whose 
upper surface is pressed down by the end of the spring e which can move round 
the pivot g to which its end is attached. The apparatus works in the fol¬ 
lowing manner: when exposed in the open air, in order to obtain a reading, 
the clockwork is wound up so that the spring (attached to the striking 
mechanism) is released exactly at sunrise ; as a result, the stop of the cir¬ 
cular movable cover ceasing to act, this latter, pushed by the spring e, turns 
on the pivot g until it completely covers the opening of the Dewar cup, 
over which it fits exactly. In addition, the bevelled edge of the movable 
cover fits exactly into the annular cover of the box, closing it tightly and 
thus preventing evaporation of the dew collected at the bottom of the cup,, 
in case the measurement is not carried out at once. To carry out the measure¬ 
ment, the Dewar cup is uncovered by turning the circular cover to its out¬ 
ermost position and a 3-armed fitting is placed on the fixed circular cover of 
the box and its extremities fitted into split metal sockets. The tripod carries 
the screw m whose milled head 0, on turning, moves the micrometer screw 
ending in a point at its lower extremity. The circle round the head of the 
micrometer screw is divided into 50 equal parts and moves at a tangent to the 
millimetre scale p. One complete turn of the circle corresponds to'one di¬ 
vision of the scale and thus the movement of the screw can be measured 
to an approximate accuracy of 0.02 mm. Zero on the scale corresponds to 
the position where the point of the screw touches the bottom of the cup. 



as the screw has only to be made to coincide with its mirror image in the 
water. 

The total number of millimetres through which the graduated circle has 
turned, and any fraction of a turn, indicate the depth of the water in the cup. 
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If h equal the depth, and R the radius of the sphere whose area is occu¬ 
pied by the water, the volume of water can by calculated from the formula 
V = Trh 2 (R-^h). To see if the measuring apparatus is properly set up, 
turn the screw n till its point touches the bottom of the cup, when the 
scale should be at zero. 

To avoid the above formula and to simplify the calculations, the appa¬ 
ratus is provided with tables showing the corresponding volume of dew fal¬ 
len for each volume of h. 

385 - The Displacement of the Potash and Phosphoric Acid Contained in Certain Rocks 
by Some Substances Used as Fertilizers. — Andre g ,in Comptes Rendus hebdoma- 
daires dcs Seances de VAcademic des Sciences, Vol. 162, No, 3, pp 133-136. Paris, January 17, 
1916. 

In a previous article (1) the writer has shown that the prolonged tri¬ 
turation, in the presence of distilled water, of a microcline felspar with 
different salts used as fertilisers and which are normally present in the soil, 
caused the liberation of a certain amount of the potash contained by the. 
felspar. The nutritive solutions present in arable soil are derived from 
this double decomposition winch is the more thorough the finer the state 
of division of the solid elements. 

The writer has continued this study on glauconite (a hydrated sili¬ 
cate of iron and potassium) which varies considerably in composition ac¬ 
cording to its origin. The sample employed by the writer contained 7.08 
per cent of potash. The samples of 10 gms. were ground and passed through 
sieve N° 70, after which they were well pulverised for 130 hours in the pre¬ 
sence of I gm. by weight of different salts 

The results obtained are given in the following table: 


Potash (K s O) yielded to solution 


oaus aaaea 

in presence of water 

1 

1 

J grammes 

! 

. 

In 100 
parts 

by weight 
of glauconite 

As percentage' 
of total weight 
contained 
in glauconite 

None. 

1 

j 0.0230 

0.23 

3.24 

Calcium carbonate ,.. 

| 0.0402 

0.40 

5.67 

Sodium chloride. 

! 0.039S 

0.39 

5-62 

Sodium nitrate. 

0,0508 

O.50 

7.17 

Ammonium sulphate. 

! 0.0706 

0.70 

9.97 

Calcium sulphate.. . 

j 0.0394 

0.39 

5.56 


Considerable quantities of potash were thus set free, the amounts being 
comparable to those.obtained from microcline felspar. The sodium chlor¬ 
ide and especially the nitrate of sodium, had a stronger action in liberat- 

(Ed,) 


(1} See B. February 1914, No. 99 
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ing the potash of the glauconite than upon that of the felspar. The same 
amount of felspar yielded, in the same time, only 3.25 and 3.21 per cent 
of the contained potash. The action of calcium carbonate is more 
marked upon glauconite than upon felspar. The potash liberated from 
the felspar by the same agent only amounted to 2.38 per cent of the total 
alkali content. The same may be said of the action of calcium sulphate. 
The maximum potash displacement was obtained in the presence of ammo¬ 
nium sulphate, when it amounted to nearly 10 per cent of the total potash. 
Ammonium sulphate had given a similar result in the case of the felspar, 
but the potash displaced was a little less (7.38 per cent). Thus the amount 
of the potash dissolved out from very finely ground glauconite is larger 
than that obtained from felspar, and the part which this mineral may 
play as a potassic fertiliser is far from negligible. 

In order to put the conclusions derived by this method on a broader 
basis, attention was next paid to apatite. The object w'as to ascertain 
the amount of phosphoric acid capable of being removed by double 
decomposition when powdered apatite is ground in the presence of water 
with certain soluble salts used as fertilisers. Apatite is considered to 
represent a form of phosphoric acid w T hich can only be assimilated by 
plants with great difficulty, on account of its crystalline structure, hard¬ 
ness, and very slight solubility under the conditions under which it occurs 
in the soil as a result of the disintegration of the primitive rocks. 

Four experiments were made in each of which a powdered Ontario 
apatite (containing 39.33 per cent of phosphoric acid) was subjected to vigo¬ 
rous grinding for 134 hours in the presence of water and of 1 gm. by weight 
of the following substances : ammonium carbonate, sodium nitrate, potas¬ 
sium carbonate; these substances being chosen from the compounds met 
with in the soil. After grinding, the mixture was filtered, washed with dis¬ 
tilled water and the filtrate examined for phosphoric acid. The result was 
negative in the case of the ammonium carbonate, although during grind¬ 
ing fresh additions were made of this salt, on account of its volatility. 
Negative results w T ere also obtained with the nitrates although, according 
to certain workers, precipitated tricalcic phosphate should be slightly soluble 
in the presence of these salts. On the other hand, the potassium carbo¬ 
nate displaced a certain amount of phosphoric acid, 0.0139 o ms - ^2 O5 
for 10 gms. of apatite, which corresponds to 0.35 per cent of the phospho¬ 
ric acid present in the original material. This confirms the statement of 
many waiters, wffio consider that potassium carbonate acts as a solvent 
of the tricalcic phosphate in the soil. The addition to farmyard manure 
of a certain quantity of tricalcic phosphate has often been considered ad¬ 
visable, since the ammonium carbonate produced by the fermentation of 
the manure has been regarded as capable of dissolving a small amount of 
this phosphate. The experiment here described shows that scarcely any 
tricalcic phosphate is thus dissolved, this is also in agreement with practi¬ 
cal observation; the operation is consequently of little advantage to agri¬ 
culture. 
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386 - Improved Summer Fallowing. — Hims, H.in Comptes Rendus des Seances de VAca¬ 
demic d*Agriculture de France, Vol. II, Year 1916, No. 3. Paris, 1916. 

M. Ehier reports upon a pamphlet by Count Aefred de Poucins : 
La meihode de Culture JEAN, which is .he result of an enquiry ordered by the 
Union du Sud-est des syndicats ogricoles or M. Jean's method of farming, 
which consists essentially in : 

r. — Exclusive use of the cultivator or Canadian harrow, completely 
doing away with the plough. 

2. — One-crop farming of cereals simply interrupted from time to 
time by a forage crop, thus obtaining extreme economy of equipment, re¬ 
duction of teams and great saving of labour. 

One bullock driver kept during the whole year and one for the period 
intervening between harvest and seeding time, together with some extra 
hands for threshing are all that are needed for 55 acres of cereals. M. Jean 
at his estate of Bru, Commune of Cavanac near Carcassonne in the de¬ 
partment of Aude, has successfully practised this S3 stem for the last 10 years. 

As soon as the grain is cut and stooked, and before it is carted away, 
the stubbles are immediate!} worked over with a cultivator so as to stop all 
loss of moisture by capillarity and to favour the aeration of the soil, thus 
promoting microbiological activity. Riding cultivators fitted with 13 spring 
teeth and levers for regulating the depth of work are used ; the first time no 
great depth need be attained, it is sufficient just to loosen the surface and 
form a dust mulch which will diminish capillarity and absorb any rain 
or dew which may fall, thus rendering easier the next dressing with the cul¬ 
tivator which is given 10 or 15 days after the first, and, w r here possible, 
across it, with larger triangular blades if the flexible spring teeth are not 
strong enough. 

Every 10 or 15 days the cultivator is drawn over the fields, till seeding 
time, each time increasing the depth of loosened soil by an inch or two. Thi 
soil being kept moist by the mulch will not demand much more pow r er for 
the greater depths, while at the same time the whole field gets completely 
freed from weeds. 

This system is especially recommended for regions in which a long 
period elapses within harvesting and sowing, such as the South-west and 
South of France. 


387 - Gieen-Manuring in India {1). — Dobbs A C.,in Agricultural Research Institute , Pirn, 
BuUertn No. 56, 55 pp , VI Plates, 1 Diagram. Calcutta, 1915. 

The use of vegetation of all kinds for manure (usually leaves and twigs, 
collected and transported to the fields) when it could not be turned to any 
better account, has been perfectly familiar to Indian cultivators from time 
immemorial. Green-manuring (the turning in and burial of the green 
crop in the soil upon which it has grown), however, though not unknown 
in the country, has not been nearly so widely distributed as it should have 
been. 


{3) See £. February 1916. No. 147. 
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The attention of the Agricultural Department has long been turned 
to this important question, and as early as 1882, experiments were made 
by them in green-manuring at Cawnpore, followed by others at Nagpur 
and Dumraon, while dating from 1905, field experiments were carried out 
in almost every Province of India. Important laboratory experiments were 
made in Madras, Assam, and at Pusa. The above-mentioned Bulletin is 
a compilation of all the reports relating to this work, and of articles ap¬ 
pearing in other publications, and serves as a general report of the results 
hitherto obtained. It also gives a short sketch of the work which is being 
done in this direction at Pusa, and at some of the most important experi¬ 
ment stations of some provincial centres. 

The question of green-manuring in India presents special difficulties, 
owing partly to the climate, and partly to the economic conditions obtain¬ 
ing there. The drought that prevails for half the year over the greater 
part of India is succeeded by the hot damp period of the monsoon. The 
length of the dry season prevents the formation of permanent pastures 
of Leguminosae and necessitates continual cultural operations, which as 
is well knovra, exhaust the organic matter of the soil. During the monsoon, 
a tropical luxuriance of vegetation is promoted which might be expected 
to redress the balance. That it does not do so, appears to be due prin¬ 
cipally to three causes: 

1) The use for fuel (which is very scarce) of all spare organic matter, 
including cattle dung, and as much as is not required of the stems of such 
crops as occupy the ground for the whole of the monsoon season. 

2) Insufficiency of rainfall in many districts, which precludes the 
profitable cultivation of both a full monsoon crop and a cold weather crop 
on the same land. 

3) The growth, for food purposes, of crops like rice which yield a 
relatively small proportion of straw to grain, and while occupying the 
ground for only part of the monsoon, yet leave insufficient time, during 
the remainder, for a second crop to mature; with the result that the ground 
is frequently left fallow or uncultivated. 

In order for green-manuring to be advantageous, the crops used must 
not take the place of other crops of primary importance (forage, fuel) or 
interfere with the cultivation of main crops. The advantages of green- 
manuring depend, as a rule, upon the utilisation of a shorter or longer pe¬ 
riod of the monsoon during which the ground might otherwise be uncovered. 
Thus the various systems of green-manuring are conveniently classified 
according to the length of this period, that is, according to the time of sow- 
ing or planting the main crop for which the manuring is regarded as 
a preparation. 

1) Main crop rice, transplanted usually about six weeks after the 
first monsoon showers. 

2) Crops (like tobacco in Bihar) which are planted at the end of the 
monsoon, and the cultivation necessary for which precludes the maturing 
•of a monsoon crop; and valuable cold weather crops which require the con- 
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servation of a considerable part of the monsoon rainfall for the production 
of a full yield. 

3) Sugarcane , jute and garden crops which are sown at the begin¬ 
ning oi the hot season on un-irrigated land. 

4) Other crops grown on irrigated land and which are thus to some 
extent independent of the monsoon. 

Rice . — The most important recent development of green-manuring 
in India has been in connection with the rice crop. Experience has shown 
that the most economical way of growing rice and the method almost uni¬ 
versally adopted in India, is to sow the seed in a seed bed and to transplant 
the seedlings in puddled land, when sufficient water has been accumulated. 
The interval between the first monsoon showers and the transplanting of the 
seedlings can be profitably utilised for the growth of a green manure crop. 
Under favourable conditions, the seed of the latter can be sown, even at 
the end of the preceding cold weather, and the young crop will survive 
the hot weather and be ready to take full advantage of the early part of 
* the monsoon. 

Plants which have been successfully used for green manure in the 
different provinces are: Crotalaria juncea , Phaseolus Mungo, Dolichos bi~ 
floras , Sesbania bifloras, Sesbania aculeata, Tephrosia purpurea, Melilotus 
alba , Lathyrus sativus . 

Tobaccos and valuable cold weather crops for un-irrigated Land . — 
Green-manuring for these crops differs from that in practice in connection 
with rice, from the fact that the manure cannot be puddled in, and there¬ 
fore requires a long time to rot; on the other hand, there is a longer time 
available before the land is required. The green manure crop can be sown 
on the early rains in May and ploughed in as near July 15 as possible; 
the tobacco being transplanted 8 weeks later. The following plants have 
been used with good success for green manure: Crotalaria juncea, Vigna 
Catjang , Sesbania aculeata etc. 

Jute, Sugar Cane and Garden Crops . — The growth of a crop for green 
manure is out of the question on typical jute land, but in parts of the Rang- 
pur, Pabna and Mymensingh districts, Crotalaria juncea is sown in Octo¬ 
ber and ploughed in as green manure for the jute crop, though in many 
cases the stems and tops are removed for various purposes, and only the 
roots are left in the ground. As green manure for the sugar cane are chiefly 
used : Tephrosia purpurea, Crotalaria juncea , Guizotia dbyssinica ; for betel, 
Sesbania aculeata ,* for ginger, the leaves of nux-vomica ( Strychnos Nux- 
vomica) and those of Phyllanthm Emblica] for onions, garlic etc. Crota¬ 
laria juncea . In the Punjab, Cyamopsis psorabides is used in addition to 
the latter plant. 

Irrigated Crops. — The green-manuring crop (especially Sesbania acu¬ 
leata) is grown during the warm season, while the principal crop is culti¬ 
vated in the autumn-winter season. 
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388 - Seeds and Plants imported into United States, 1913. —in u. s. Department of 
A^ncultme, Bureau of Plant Industry, Inventory No. 34, pp. 5-47, Plates I-VI, and 
No. 35 pp. 5-65, Plates I-VIII. Washington, September-November 1915. 

These inventories published periodically by the Bureau of Plant In¬ 
dustry at Washington are intended to form a complete record of the thou¬ 
sands of new and more or less valuable plants introduced into the United 
States. 

The dangers from the introduction of plant diseases and the great 
expense of this work to private firms led the United States Government to 
undertake the responsibility of this work which concerns the general wel¬ 
fare of the nation. 

Descriptive and bibliographical notes are appended to the various 
introductions and where possible, cultural observations from the place of 
origin. 

I. — Nos. 34728 to 35 135. The explorer in charge draws special atten¬ 
tion to the following plants introduced during January x to March 31,1913. 
Avocado pears (Per sea amerieana Miller), from Mexico: 

No. 34. 855 from San Pablo, Campeche, a thin-skinned fruit with small seeds; re¬ 
puted to be of very superior quality 

No. 34 S56 said to be the finest and largest fruits in Merida, a place noted for its fine 
avocados. 

No. 34 831 from the Pincio gardens, Rome. 

No. 35 121 from Caracas, Venezuela; yellow skimmed variety of very fine flavour; 
at altitudes of 1400 metres with low rainfall. 

Bread-Nut tree [Piratinera aHcastrum. Baillon). 

No, 34876 from Merida, Mexico, branches used as fodder in dry season. Hardy orna¬ 
mental shrubs suitable for the trying climates of the Great Plains. 

A ccr — Corylus — Coioneaster — Lonicera—Populus — Pmnus — Tamarix : 

Nos. 34 784 — 34 803 from Novospassko, Russia. 

Forage grasses: 

No. 34 807. Poa pollens , resembling Kentucky blue grass, from Buenos Aires. 

No. 34 818. Emgmtis superba Pyritsch from South Africa One of the best native 
pasture grasses on the high veldt 35 00 to 5 500 feet; common sandy soils in British 
Beehuanaland with rainfall not more than 10 inches. 

Stevia rebaudiana (Hemsleyi ): 

No. 34 883 from Paraguay ; herbaceous perennial, leaves containing a glycerin many 
times sweeter than sugar. 

Papaya: 

No. 34 777 from Merida, Mexico, very large fruits. 

No. 34 903. fruits of enormous size on trees 7 feet high; probably of value on account 
of high yield of papain. 

Wild plum: 

No. 34 851. Prunus briganiina from Nice, France. 

No. 35 133. Chinese Yangtaw. Aciimdia chmensis , female vine from Chdsea, London. 
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Persimmon: ( Diospyros kaki) from Okitsu Japan: 

No. 34970* Fruit medium size, average weight V 2 lb., round and flattened; flesh 
Arm, not very juicy, of very good quality after removal of astringencv. 

No. 34 971. Fruit medium large, more or less oblate; flesh fine, juicy, of very good 
quality when the astringency is removed. 

No. 34 972. Fruit large, 1 lb or more, conical in form; flesh fine, tender, very juicy 
more or less astringent at first, but very sweet when soft, suited for dried fruit. 

No. 34 974, from Hiroshima Japan. This variety produces the best dried persim¬ 
mons in Japan. 

“Sacred Ear Flower” [Cymbopetatum penduliflorum Baillon):. 

No. 35039, Imported from Guatemala. Anonaceous plant dried flowers of which are 
used to flavour chocolate. 

Kerstingiella geocarpa, Harms: 

No. 34 916 — 34919 from Togoland, Africa. An edible bean which matures its pods 
under ground like the ground nut. 

'* Olanamba ” (undetermined): 

No. 34 913, an edible root from Angola used in place of potatoes. 

Kafir corn: Helens sorghum L. 

No. 34 911, from selected seed, with large white grains and drought resistant. 

II. — Nos. 35 136 to 35 666, introduced between April 1st and 

June 30th 1913, 

Chinese Hawthorn ( Crataegus pinnatifida ): 

No. 35 456 fromTsiman, Shantung, China; a large fruited variety, hardy and drought 
resistant; fruit of good flavour and makes a unique preserve. 

Wild Pear (. Pynts ussuriensis ): 

No. 35 304. from Harbin, Manchuria, probably the hardiest of the genus; fruits small 
and inedible ; useful in breeding experiments. 

Grape hybrid (Vifis amurensis X V. rip aria) : 

No. 35 3c 6, obtained by M. Mijurin, Kozlof, Tambof, Russia; fruits small and of 
good flavour. 

Mountain Ash (Sorbus aucuparia I,.): 

No. 35 305, from same source as preceding: fruits pleasant and sweet. 

Red currants (Ribes spp.) : 

Nos. 35 308 and 35 309, from Krasnoyarsk, Siberia; very hardy. 

Hazlenut (Corylus mandshurica) : 

No. 35 288, Maxim from Harbin, Manchuria, very resistant to cold and drought. 
Shells very thick and hard; kernels small. Useful in breeding experiments. 

Jujube (Ziziphus jujuba Miller): 

No. 35 253 from Lading, Shantung, China; seedless or with soft edible kernel; trees 
ringed or girdled to increase the crop. 

No. 35 255 — 35 601. The scarlet jujube ; fruits the size of small eggs. 

No. 35 416. Ziziphus trinervia Poir, introduced as a stock fot Ziziphus jujuba in the 

; , tropics. , 
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Walnut (Juglans regia sinensis ): 

No. 35 610 to 35 613, 4 varieties from Shantung and Peking. 

Muskmelons (Cucumis melo L.): 

Nos. 35 645 to 35 657 from Lading, Shantung, thirteen varieties of seed. Very sus¬ 
ceptible to environmental changes. It is recommended, that the first two fruits of selected 
plants should be kept for seed 

The “Che tree” {Cudrania tncnspidata (Carr.) Bureau): 

No. 35 25S from Laoling, Shantung; a small shrub or tree, leaves used for feeding silk¬ 
worms in time of scarcity. Similar to Osage orange; suitable as a hedge plant; fruit sweet 
and edible. 

Potato {Solatium tuberosum) : 

Nos. 35 49 1 to 35 569-79 varieties from Chile and Peru, including several new forms and 
the celebrated yellow potato of Peru. 

Papayas ( Carica papaya ): 

Nos. 35 5S2 to 35 5S6 from the Belgian Congo and Nos 35 142 and 35 143 ( Carica 
candamurcensis Hooker.) from Nice, France ; the mountain papaya. 

Clover ( Trifolium spp.): 

Nos. 35 265 —35 299 from Bogorodsky Experiment Field, Kursk, Russia, 15 spe¬ 
cies including T. suaveolens, T.incarnaium, T. pycitense , T. a gran am, T. arvense, X. eleqans, 
X. alpestre , T. mountamum. 

Hedvsarum spp.: 

Nos. 35 444 to 35 44S, five species received from Albano, Stockholm, including H. al- 
tmcum , flavescens , hedysaroides, multijugum , alpmum. 

Fig ( Ficus ulmifolia ): 

No. 35 449 from Los Banos, Philippine an edible form of the common Philippine figs, 
very sweet and palatable, suitable for moist, hot countries. 

Mango {Mangifera spp.): from Buintenzorg, Java. 

Nos. 35 403 to 35 412 including M. ioettda Lour. 

“ Quandong-nut tree” (Mida acuminata ): 

No. 35 323 ( Mida acutmnata) from Sydney Australia. 

Evergreen oak (. Pasania cornea Oersted). 

No. 35 320 {Pasania cornea, Oeersted) from Hongkong China ; acorns edible. 

Cotton varieties (Gossyphim) : 

Nos. 35 315 — 35 31/, from Southern Nigeria. 

Sainfoin (Onobrychis vulgaris): 

No. 35 313 from Siberia, suitable as late fodder in dry regions. 

Alfalfa (Medicago falcata) : 

No. 35 311 from eastern Russia ; 35 312 yellow flowered, improved, from Western 
Siberia. 

Berna orange (Berna Fate): 

No. 35 247 from Algiers, very solid skin, exported from Murcia, Spain, during the 
summer. 


5 
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Medjoui Date (.Phoenix dactylifera L.): 

No. 35 161 froln Morocco. 

Raspberry (Rubus biflorus quinqueflonts Foke): 

No. 35 197 from Szechwan, China, golden yellow’ fruit of good flavour, steins of un¬ 
usual vigour. 

Tropical Melon (Sicana odorifera) : 

No. 35 136 from Tampico, Mexico; scented flesh makes excellent preserves. 

3S9 - Habitual Presence of a Micro-organism in the Roots of Crucifers. — Cauda a , 

in VAoncoltura Italiana, Nos. 22-23-24, pp. 474-475. Pisa, Nov.-Dec. 1915. 

The writer records the presence of a micro-organism peculiar to the 
Cruciferae, living habitually on the roots and observed by him on the roots 
of mustard, turnip and horse-radish. These micro-organisms occur par¬ 
ticularly on the swellings which are often observed at the points where 
the secondary roots emerge. They are of the bacillary chain-form. 

Further experiments will be necessary to determine whether this 
organism, which culture experiments have shown cannot be confounded 
with Plasmodiophoya, has the faculty of fixing atmospheric nitrogen. So 
far, it has been demonstrated as belonging to the oligonitrophiles. The 
hypothesis which is founded on the supposed capability of Crucifers to 
fix atmospheric nitrogen and so explains their beneficial action as green 
manures, is therefore not devoid of foundation. 

390 - Variations in Mineral Composition of Sap, Leaves and Stems of the Wild-Grape 
Vine and Sugar-Maple Tree. — Shedd O. M. (Chemist, Kentucky Agricultural Expe¬ 
riment Station) in Journal at Agricultural Research , Vol V, N° 12, pp. 529-541. Washing¬ 
ton. D. C. December 20, 1915. 

During the last three years, samples of the sap from the vine (Viiis 
cordifolia) have been collected and analysed to determine 1) whether the 
mineral composition of the sap varies in different parts of the vine at the 
same time; 2) whether it varies during a single season in the same part 
of the vine ; and 3) whether it varies during different seasons. 

The results of the analysis show that the water, calcium and sodium 
content of the sap are fairly constant when collected at two different points 
at the same time during the same year, while the silica, iron, aluminium, 
potassium, phosphorus and chlorine are the large variable constituents 
depending upon the time and point of collection. More organic matter is 
found in the sap at a point on the main branch 20 feet from the root than 
is found closer to the ground or on new branches. The silica, iron, alumi¬ 
nium, calcium, magnesium and sulphur however, are found in greater quan¬ 
tities in the new branches, thus showing that the minerals accumulate 
in the leaves. Certain constituents, viz : silica, iron, aluminium, magne¬ 
sium and phosphorus, may be about the same in the sap when collected 
from two different parts at the same time, but vary widely when compar¬ 
ed the following season. A further point of interest is that while the ratio 
of lime to magnesia is fairly constant for different parts of the same vine, 
that of potash to soda is variable. 
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Examination of the sap at different times of the year shows a con¬ 
centration of minerals towards the end of the sap flow, or when new 
leaves develop, compared with the beginning of the new year. The order 
of magnitude of the variations in the various constituents is as follows: 
potassium, chlorine, iron, aluminium,silica, phosphorus, sulphur, magnes¬ 
ium, sodium and calcium. 

Considerable variation in the mineral composition of the sap occurs 
at different periods of the day, an increase generally being found during 
the day and a more constant composition during the night. 

The variations in the composition of the sap of the sugar-maple tree 
were also determined. 

The mineral content of the sap w-as higher in 1914 than in 1913, the 
greatest variations being with the sulphur and phosphorus. Comparing the 
sap of the maple sugar with that of the water maple, large differences in 
the mineral constituents were found, and the large variations in the ra¬ 
tios of the lime to magnesia and potash to soda show that these differences 
are not due simply to the dilution of the sap by water in the soil. 

391 - The Effect of Heating Seeds upon the Development of the Plant; Experiments 

made in Russia with Wheat. — Worobiew s. j., in Khosunstwo. Year x, Nos 47-48, 

pp. 1075-10S3 Kieff, December 11, 1015. 

The very limited number of observations regarding the action of differ¬ 
ent factors upon the plant previous to the vegetative period, induced 
the writer to undertake, at the Kieff Polytechnic Institute, experiments 
with the view 7 of determining the effect of somewhat high temperatures, 
not upon the growing plant but upon the plant embryo. This heating 
can be compared to the artificial drying of the plant while still in an embryo¬ 
nic condition. 

The experiments were carried out in pots with seeds of hard wheat 
(Tritium durum). In one set of pots the “ Arnaoutka ” variety was sown 
(the seed commonly used was taken in this case; this is a mixture of 
different varieties), while in the remainder were planted seeds of a pure 
line belonging to the “ Koubanka ” variety. 

The amount of water given to the pots was : 60-40-20 per cent of the 
total amount required to saturate the soil. The seeds were subjected to 
heating for 20 minutes at a temperature of 8o° C. The effect of heat upon 
the germination of the “ Arnaoutka ” seed may be summarised as follows: 
practically speaking, the germination capacity is not diminished (98 per 
cent as against 99 per cent), but in the case of the unheated seeds, the maxi¬ 
mum germination (40 per cent) occurs on the fourth day, while in that pf 
the heated seeds the maximum germination (37 per cent) is observed on 
the sixth day. The seeds used were from the harvest of the preceding 
year. Determinations of the germination capacity of grain harvested 2 years 
previously gave very different figures: that of the unheated seeds being 
87 per cent, and that of the heated 63 per cent. The germination capacity 
of grain from a harvest spoilt by rain decreased still more, of the unheated 
seeds of such a crop, 70 per cent germinated and of the heated seeds 30 per 
cent. High temperatures, therefore, have a distinctly injurious effect upon 
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the embryos of old and spoilt grain, while they do no harm to grain har¬ 
vested in normal weather. 

The numerical results of these experiments are summarised in the 
appended table. 

As regards the experiments with the variety “ Arnaoutka ”, this not 
being a pure line, the results are too variable for any definite conclusions 
to be drawn. This shows once more the necessity for using seeds from pure 
lines in experiments of this kind. 

In the case of the pure line, on the contrary, the difference between 
the yield from similarly treated pots is very slight, never exceeding 40 per 
cent. 

A tendency towards increased yield is observed in the case of wheat 
grown from heated seed, whatever may be the degree of the dampness of 
the soil. It is interesting to note that heating the seeds gave the best re¬ 
sults where the soil received the smallest amount of water. Thus, with the 
same total yield (10.52 gms.) the pots sown with heated seed (Nos. 11-12) 
produced 7.12 gms. of grain, while the plants grown under similar condi¬ 
tions, but from unheated seed, produced only 6.37 gms. of grain. It is 
seen, on comparing other data, that heating increased the yield as follows: 
with 20 per cent of the total amount of water required for the saturation 
of the soil, 11.70 per cent; with 40 per cent of this amount, 8.2 per cent; 
with 60 per cent, 5.1 per cent. It results from these figures that, wdien 
the plants receive a large amount of water, heating the seed previous to 
sowing only increases the yield to an insignificant extent, and vice-versa. 

It may be taken that this increase is due to the fact that plants derived 
from heated seeds, and which have grown without the necessary amount 
of water, undergo some kind of structural modification; they are lower, 
height only 710 mm. against 81S mm. for plants from unheated seed; the 
leaves of the former weigh 27.6 per cent of the weight of the seed (pots 
N os * 11 and 12), while those of the second weigh 32.9 per cent (potsN os ' 5 
and 6). The plants grow r n from unheated seed, having more leaves, produce 
less seed (both as regards absolute weight and relatively to the weight 
of the seed); the assimilating apparatus of these plants, being less perfect 
would be less productive. In support of this hypothesis, a table is given 
embodying the results of research on leaf anatomy. These show that 
heating seeds occasions the formation of tissues with smaller cells: the 
length of the stomata and the dimensions of the mesophyll cells have 
lower values in the case of plants obtained from heated seed, and under con¬ 
ditions where soil humidity is 40 per cent and 20 per cent of total satura¬ 
tion ; great humidity of the soil (60 per cent), equalises the qualitative cha¬ 
racteristics of the tissues. 

The writer concludes that heating has a great stimulating effect upon 
the embryo and promotes in the plant a tendency to xerophytic struc¬ 
ture ; this is shown in its reduced height, in the decrease in the relative 
weight of the leaves and in the dimensions of the cells. Seeing that xero- 
phikms plants best withstand want of water, it can be considered that in 
j||€es water is abundant, heating the seed produces no modifica- 
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tion in the structure of the plant, while where water is somewhat scarce, 
heated seeds produce plants with modified structure for the purpose of en¬ 
abling them to withstand drought. 

392 - Hourly Transpiration on Clear Days as Determined by Cyclie Environmental 
Factors. — Briggs, L- J. and Shantz, H. L- (Biophysicist and Plant Physiologist, Bureau 
of Plant Industry) m Journal of Agricultural Research , Vol. V, No. 14, pp. 583-640, 
plates YIII-LV. Washington, D. C. January 3, 1916 

These transpiration experiments were carried out at Akron, Colorado, in 
1912-191 j., with a view T to determining, as far as possible, the relative influence 
of various environmental factors on the transpiration of different plants. 
The plants, wdiich included wheat, oats, rye, sorghum, alfalfa and amaran- 
thus, were grown in large sealed pots of the type used in water requirement 
experiments (1). The environmental factors were recorded in terms of so¬ 
lar radiation, air temperature, depression of wet-bulb thermometer, evapo¬ 
ration from free water surface and wind velocity. 

The transpiration curves of the various plants may be grouped into two 
classes: 1) those showing a flattening of the curve in the forenoon unac¬ 
companied by corresponding changes in the environmental factors ; and 2) 
those showing no such change. The cereals belong to the former group 
and the forage plants and amaranthus belong to the latter. 

The change in the transpiration curve of the cereals appears to be due 
to some change in the plant resulting in a reduction in the transpiration 
rate below what would be expected from the form of the curve during the 
early hours of the morning. The hourly transpiration rate of the cereals 
on dear day’s increased steadily, though not uniformly, from sunrise to a 
maximum value which was reached between 2 and 4 p. m., after which it 
fell rapidly to the night level. The transpiration graphs for sorghum, al¬ 
falfa and amaranthus w r ere somewhat more symmetrical with respect to 
midday, reaching their maximum between noon and 2 p. m., after which 
they fell approximately with the radiation. 

During the night, transpiration at Akron is very low, being only 
3 to 5 per cent of the transpiration during the day fight hours. The radi¬ 
ation intensity rises in advance of the transpiration when the values are 
expressed as percentages of the maximum and falls either in advance of the 
transpiration, or with it, according to the plant considered. Radiation may 
therefore be looked upon as the primary causative factor in the cyclic 
changes. 

The transpiration graphs usually rise and always fall in advance of air 
temperature. 

Computation of the correlation coeffidents between transpiration and 
the various environmental factors show" the radiation, air temperature and 
-wet-bulb depression to be correlated with transpiration approximately to 
the same degree, the figures being : 

radiation coefficient.0.82 to o.89 

temperature » .0.77 to 0.86 

wet bulb depression coefficient .... 0.75 to 0.85 

(x)SeeB.Jan.i9i4N°2o. {Ed.) 
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The squares of the coefficients indicate the amounts of transpiration 
determined by the several factors. Thus radiation determines the transpi¬ 
ration to the extent of from 0.67 to 0.77. The remainder 0.33 to 0.23 is 
ascribed to other factors and since the squares of the coefficients for these 
factors exceed this amount, it follows that these factors are also intercorre- 
lated with the radiation. This conclusion is supported by the much lower 
correlation coefficients for temperature and wet-bulb depression obtained 
during the night when radiation is nil. 

Though the observed and estimated evaporation rates are in satisfac¬ 
tory agreement this is not the case with transpiration, the value as esti¬ 
mated by the method of least squares being greater than that actually ob¬ 
served. This indicates that the plant undergoes changes during the day 
which modify its transpiration rate. These results therefore support the 
conclusions of other workers that plants under conditions favouring high 
evaporation do not respond wholly as free evaporating systems, even if 
amply supplied with water and no visible wilting occurs. 

393 - Carbohydrate Transformations in Sweet Potatoes (1). — hasselbrixg Heinrich 
and Hawkins, L* A. (Plant Physiologists, Fermentation Investigations, Bureau of Plant 
Industry) in Journal of A^ricultmal Research, Vol. V, N. 13, pp 543-560 Washington, 
D. C December 27, 1915. 

It has previously been noted that the sugar content of sweet potatoes 
remains comparatively low while they are in the ground, but that immedia¬ 
tely after the roots are harvested, there is a transformation of starch into 
sugar which takes place more rapidly at that time than at subsequent per¬ 
iods. This sugar formation thus appears to be a phase of the carbohydrate 
metabolism of the sweet potato which is initiated under certain special 
conditions. 

Experiments have therefore been carried out to investigate this process 
more fully. Determinations were made of the carbohydrate transformations 
taking place during a period of 10 or 12 days immediately after unearthing 
the potatoes and at a second subsequent period. The potatoes were kept 
at temperatures of 30 0 , 15.5 0 and 5 0 C. 

The rate of starch conversion was found to vary with the temperature 
and at 15.5 0 to 30° the process soon approaches its maximum. The 
rate of accumulation of cane sugar varies with the temperature, being very 
rapid at 30° during the first 10 days, then rapidly diminishing. At 5 0 , little 
cane sugar is produced during the first 10 days, but the rate of accumulation 
subsequently increases rapidly. The formation of reducing sugar at 30° 
is sufficiently rapid to provide all that is used in respiration and allow a con¬ 
siderable accumulation, but less than that at 5 0 . At the lower temperature, 
there is a marked accumulation of reducing sugar at first which may be 
followed by a slight subsequent loss. The diminution in the production 
of reducing sugar during the second period at 5 0 , notwithstanding the con¬ 
tinued conversion of starch, and the large increase in cane sugar during this 
period, suggests that the excess of reducing sugar is converted into cane 


(1) See B . March 1916, N. 2S2. 


{Ed.). 
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sugar. Also, the concentration of reducing sugar always remains com¬ 
paratively low, even at low temperatures when respiration is reduced to 
a minimum . It appears therefore, that with the exception of the quantity 
used for respiration, the reducing sugar is transformed into cane sugar 
as fast as it is formed from starch. Probably the series of reactions is 
reversible and the final equilibrium between the starch, reducing sugar 
and cane sugar depends on the temperature, with the effect that at low 
temperatures the system permits a greater concentration of sugar than at 
higher temperatures. This would also account for the rapid transformation 
immediately after lifting the roots. 

The initiation of this transformation coincides with the cessation of 
the flow of reserve materials from the leaves and occurs in potatoes left in 
the ground after the haulm has been cut. It is therefore concluded that the 
activity of the haulm inhibits the conversion of starch to sugar in the grow¬ 
ing sweet potato. 

394 - Inheritance of Length of Pod in Certain Crosses. — belling John (Assistant 
Botanist, Florida Agricultural Experiment Station) in Journal of Agricultural Research) 
Vol. V, N° 10, pp. 405-420. Washington, D. C, December 6, 1915. 

The Florida velvet bean ( Stizolobium deeringianum) and the Cyon 
bean (S. niveum) have one main genetic difference affecting pod length 
and this genetic difference segregates in genetic fashion. It is completely 
dominant and acts as a multiplier with a value of about 1.52. There are 
also minor factors for pod length w r hich also act as multipliers with a com¬ 
bined multiplying value (when double) of about 1.42. 

395 - New Varieties of Plants on Sale by Vilmorin-Andrieux, Paris. — Gaudot c., 
in Journal d'Agriculture pratique. Year So, No. 2, pp. 32-33,3 figs. Paris, January 27,1916. 

Among the new varieties of plants for cultivation placed on the market 
by Vilmorin-Andrieux of Paris, the writer draws special attention to the 
three following: 

1) Very early black hybrid oat . This interesting spring variety was 
obtained some 10 years ago at Verrieres by crossing the Australian with 
the Joanette oat; it has recently been subjected to rigorous selection and 
is now well fixed. Height 3 to 4 feet, according to conditions of cultiva¬ 
tion. It is vigorous and stools well. The panicles are well furnished; 
the spikelets contain 2 or 3 grains, slightly bearded. When sown at the 
beginning of March, it comes into ear early in June and ripens about the 
20th of July, %. e. 8-10 days before the earliest varieties. It thus unites 
three qualities: extreme precocity, abundant yield, resistance to rust and 
to lodging. 

2) Jerusalem artichoke , obtained in the Verriere experiment. A ro¬ 
bust variety doing well in poor soils, except in those which are impermeable 
or too wet. The tubers, which are tinged with rose and regular fusiform 
in shape, do not freeze in the ground and so can remain and be- lifted as 
required. They can be used as food for man or beast. 

3) Chicory (Chicoree a cafe). A vigorous plant, leaf entire, roots so- 
tnewhat flattened, very regular in shape, 10 to 12 inches in length, high 
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proportion of dry matter and very pure, thanks to the high content of car¬ 
bohydrates and slight quantity of inorganic matter. It offers the double 
advantage of a high yield and small fuel requirement for preparation. 

396 - Plant Breeding in Cuba. — Earle F. S. and Popenoe Wilson, in The Journal of 
Heredity , Vol. VI, N. 12 pp. 55S-56S, 6 figs, Washington, December 1915. 

Plant breeding in Cuba was begun in 1901, the year in which one of 
the writers, was called to the island to organise the Government Agricul¬ 
tural Experiment Station at Santiago de las Vegas. 

Naturally enough, the most important cultures were the first to re¬ 
ceive attention. The testing of seedling sugar canes has been carried on 
for the past ten or twelve years at the Harvard Experiment Station, at 
Soledad, near Cienfuegos. As the soils of the Soledad district do not give 
satisfactory results with chemical fertilisers, and stable manure is out of 
,the question, the problem to be solved was the production of a sugarcane 
giving a good yield even in exhausted soil. A satisfactory solution has been 
attained. In addition to the production oi seedling canes which will main¬ 
tain a profitable yield on poor soils, an effort has been made to obtain by 
means of selection, strains which will be resistant to root rot, a disease sup¬ 
posed to be caused by Marasmius sacchari. On virgin timber lands in 
Cuba, canes will often continue to give profitable results for tw T entv or twen¬ 
ty-five years without, replanting ; after this the plants die out, and must 
be replanted every third or fourth year. The cane usually begins to die 
at certain spots in the field where the growth is weakest and the disease 
spreads in concentric circles. Always, however, occasional stools survive in 
these diseased areas: an attempt has been made to obtain from these, by 
selection, some immune strains of the “ Cristalina ” cane, which is so sat¬ 
isfactory in Cuba from most other points of view. Unfortunately, the 
w T ork was dropped before any results were obtained, but the question is 
one that promises to yield most valuable results. 

Cuba offers a large field of work for the selection of tropical fruits. At 
present, these is no vine suited to hot climates, though some south Euro¬ 
pean varieties are occasionally grown in Cuba with some degree of success 
and there is a native species, Viiis caribaea which, even in a wild state, 
produces juicy fine grapes about 3/8 in. in diameter, dark purple in co¬ 
lour, and might through hybridisation with some of the cultivated grapes 
give rise to a race which would be of the greatest value to tropical regions. 
Further, from its productiveness and vigour (this vine sometimes covers 
trees 18 or 20 ft high) it would form an excellent stock for grafting. 

In the mountains of Cuba, there is a walnut tree, Juglans insularis , 
producing nuts which compare favourably in size with the northern black 
walnut. The kernels are, however, difficult to remove from the shell and 
the partitions are thick. Through selection, this tree might be considerably 
improved and might be also of great value as a stock on which to graft cul¬ 
tivated walnuts {for there are very few nuts that succeed in the tropics). 
The Queensland Nut, Macadamia term folia, which has been introduced at 
Santiago de las Vegas has succeeded very well. 

In all parts of Cuba, the mango is one of the most abundant of fruits. 
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There are two distinct races, mango and manga. The former is a tall, erect 
tree sometimes 60 ft. high; its fruit is beaked at the apex and the fibre sur¬ 
rounding the seed is long and coarse. The manga is a low spreading tree, 35 
or 40 ft. high, with more abundant but finer fibre. Two principal types 
of the manga race are distinguished and these are called, from the colour 
of the flesh of the fruit, the manga amarilla (yellow) and the manga blanca 
(white). There are also other races and types of mangos, the Filipino , with 
very little fibre and of excellent flavour; the Chino and manga mamey of 
Cienfuegos and the Biscochueto of Santiago de Cuba ; the 3 last are very 
limited in distribution, but very superior in quality. The most important 
work in mango improvement yet done in Cuba consists in the selection 
and propagation of some of these superior types. The mango seed repro¬ 
duces the type perfectly. 

In order to improve the avocado (Persea gvatissima ), budded stocks of 
selected varieties have been imported to Cuba from Florida. In Cuba, 
a few selections have been made, but the work is only just beginning. 
The most important point in the selection of varieties is lateness of ripen¬ 
ing ; and throughout the island are found occasional seedling trees which 
hold their fruit all the winter. 

For the improvement of the anon {Anona squamosa) the writers ad¬ 
vise crossing Anona Cherimolia with A. squamosa and A. muricata. 

In Cuba, citrous fruits were formerly grown almost exclusively from 
seed. The Government Experiment Station at Santiago de las Vegas began 
the work of searching out and propagating desirable seedlings which 
are found growing half wild in neglected gardens and hedgerows. 

Many of the most important tropical vegetables grown in Cuba ( Diosco - 
tea Batatas, D. sain a y D. aculeata , Colocasia, and Manihoi ntilissima) are 
propagated asexually ; the opportunity for selection is not lacking, how¬ 
ever, since bud variation is much more common in the tropics than in tem¬ 
perate regions. Dr. Juan T. Roig has collected over 80 varieties of sweet 
potatoes from different parts of the island, and is now 7 determining the com¬ 
parative value of each. 

During the early years of the Agricultural Station at Santiago de las 
Vegas, a great member of varieties of maize from all parts of the United 
States and Mexico w’ere tested, but none proved to be well adapted to 
Cuban conditions. The common variety cultivated in the island was origin¬ 
ally of a yellow' flint type ; the ears are unusually heavily protected with 
husks that completely close at the tip, and the husks, leaves and stalks 
are tomentose ; this seems to protect the young leaves from the attacks of 
numerous small insects wdiich are always seen working about them. The 
heavy husks protect the ears from the attacks of the corn weevil until the 
next planting season. The absence of glabrous varieties is apparently 
due to the work of small insects. Some of the dent maize imported into 
Cuba has occasionally been planted and has fertilised plants of the native 
variety, giving rise to acclimatised hybrids. At the Santiago Experi¬ 
ment Station, they have begun to select the best of these, in the hope of 
fixing a type with long ears enclosed in heavy husks. 
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397 - Testing of Agricultural Seeds in South Australia. — Andrew k. w., in The journal SEED TE?m . G 

of the Department or Agriculture or South Australia, Vol. XIX, No. 3, pp. 279-283 Adelaide, 

October 1915. 

Under the Federal Quarantine Act, the introduction into the Common¬ 
wealth of seeds or plants of over 140 species of noxious weeds is absolu¬ 
tely prohibited. Under the Federal Commerce Act, seeds imported must be 
true to name, and sound, fresh and clean, although no standard has so far 
been set up and discretion is allowed the customs as to what constitutes 
quality in this respect. 

In the case of South Australia, samples of all agricultural seeds impor¬ 
ted from abroad are taken at Port Adelaide, the Outer Harbour and the 
General Post Office Adelaide, by officers of this Department acting as Quar¬ 
antine officers for plants, and submitted to another officer in this office 
who examines them to see what weed seeds they contain, and the quality 
of the consignment is gauged after germination tests have been made. 

Where any doubt exists as to whether they are suitable seeds to admit into 
the State, the Chief Quarantine officer for Plants for South Australia exer¬ 
cises powers conferred upon him under these Acts, and issues instructions 
for} the goods to be freed (where practicable) of impurities, or to be 
destroyed, or returned, to the country of origin. 

The results of purity tests are not given (as in most seed laboratories) 
in the percentage of impurities, but the method adopted is the same as that 
practised in Canada ; the number of weeds per unit weight of sample being 
given. 

The germination tests are made in duplicate (two lots of 100 seeds 
each). 

398 - Experiments on the Germination of Seeds of Gramineae.— Kling, Friedrich in 
Journal tar Landunrtschaft , Vol. 63, No. 4, pp 285-343. Berlin, February 14,1916. 

Experiments on 14 species of grasses to determine the optimum con¬ 
ditions for germination. 

In order to study the influence of temperature on germination, the 
seeds were kept in darkness and exposed to constant temperatures 
(either 20° or 30° C.) and also to temperatures varying during the course 
of germination from 20° to 30° C. 

In order to study the influence of light (at a constant temperature of 
20 0 C.) the seeds were placed in a thermostat, one of the sides of which was 
of glass. The experiments all being made in winter, the influence of the 
direct sunlight was only of secondary importance, but the value of the re¬ 
sults is not diminished thereby. 

The seeds were placed either on or between moist blotting paper, or 
in flat porous earthenware dishes saturated with water. The water was 
renewed every two days, to replace that lost by evaporation. 

For each species, 4 lots of 100 seeds were taken, except in the case of 
Poa pratensis and Alopecurus pratensis , where it is difficult to distinguish 
between good and bad seeds, consequently for these two species a given 
weight of seeds was employed. Althogether some 45000 seeds were 
tested. 
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Th.6 following were shown to be the optimum conditions . 


Species j 

1 

Medium 

and conditions 
of germination 

Temperature 

Date on which 

1 mfl-grmnm 

1 number of seed 
J germinated 

Date 

after which 
seeds no longer 
germinated 

Phleum pratense . . . 

Between blotting paper 
in presence of light 

Constant, 20°C 

4th day 

ioth day 

Dactytis glomerata . . 

Between blotting pa* er 

Variable, 20-300C 

5 th » 

14th » 

A vena elatior .... 

do. 

do. 

1st » 

— 

Holcus lanatus . . . . 

do. 

do. 

9th a 

2 ISt » 

Cy nos urns cristatus . . 

On blotting parer in 
presence of light 

Constant, 20°C 

j 10th » 

1 

28th » 

Bromits mollis .... 

Between blotting pa^er 
in presence of light 

do. 

| 5 th )) 

14th » 

Agrosits stolonifera. . 

On blotting paper in 
presence of light 

do. 

4th » 

do. 

Lohum italicwn . . • 

Earthenware dishes in 
presence of light 

do. 

5th » 

ao. 

Lohum perenne * . . 

Between blotting paper 
or in earthenware 
! dishes. 

do. 

1 | 

do. 

do. 

A nthoxantlmm odora - [ Between blotting paper 
ium .| 

Alopecnrus pvatensis . j a; On blotting paper in 
presence of light 

1 b) Between blotting 

1 paper 

Festuca praiensis. . . | a) Earthenware dishes 

Variable, 20-30OC j 

1 

Constant, 20°C j 

Variable, 20-30°C 

Constant, 20°C j 

7th » 

■ 

7th » 

1 

21 St ft 

2 ISt ft 

j 

b ) Between blotting 
paper 

Variable, 20-30OC j 

4th )) 

14th » 

Festuca omna .... 

On blotting paper in 
presence of light 

Constant, 20°C 

7th » 

21st » 

Poa pratensis . . . . | 

i 

Earthenware dishes In 
presence of light. 

do. 

10 th » 

28th » 


The results are compared with those of other workers, and the follow¬ 
ing conclusions drawn: 

x) Blotting paper is the best medium for the germination of most 
Graminese. 

2) Contrary to the opinion of Nobbe, light is absolutely indispensable 
to the germination of certain species. 

3} A change of temperature from 20° to 30° C. (2c 0 for 18 hours and 
30 0 for 6 hours) has proved favourable in many cases. 

4) A constant temperature of 20° C., with absence of light is favour- 
; ,|hle;;to very few species. 

,' * t 

• • 4 

t'lWfc L ' ' i % * ' 
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’ ' 5} A constant temperature of 30° C. is unfavourable to most species. 

, In the of case several species, the germinating faculty should be 
studied under different sets of conditions. 

399 - “ Lencino 99 Rice in Italy. — Novelli N.,in UItalia areola, Year 53. No i, p. 17. 

This rice had a more important position in Italy before the introduc¬ 
tion of “ Chinese ordinario ” but it has still a considerable importance in 
certain regions, Mantua, Venice etc. It does not do well in all soils, requir¬ 
ing rather deep lands, very little permeable, rich and somewhat clayey. 
But in favourable conditions it gives excellent returns. 

Although now cultivated for a considerable time, it has not degener¬ 
ated much and retains its primitive character fairly well. 

It is vigorous in habit, fairly tall, stools well, and has fine panicles of 
great length; high yield. It is very resistant to disease but liable to lodg¬ 
ing. Ripens somewhate late but with selection, a sub-race has proved 
earlier. 

It is a “ hard ” variety, i. e. very resistant to hail, or to loss of grains 
at reaping time. It consequently requires vigorous threshing. It is much 
appreciated in commerce because it is easily glazed and has a fairly transpa¬ 
rent grain. It is a kind deserving notice as it can probably be improved 
further by proper selection. 

400 - The Milling of Rice and its Effect upon the Grain. — See No. 444 of this 

Bulletin. 

401 - The Cultivation Of Cotton in Greece. — Agricultural Bulletin ot the Royal Society of 

Agriculture in Greece, Vllth Year, No, 9, pp. 189-191. Athens, 1915. 

The following is an abstract of an analytical study of different types 
of cotton: indigenous, American, and Egyptian, grown at the Experimental 
Station of Serres (Macedonia). 

Egyptian cottons did not prove satisfactory, turning out far from 
pure, giving much waste, and a weak fibre. Its culture is to 12 to 15 per 
cent less than that grown in Egypt, with a loss in ginning 50 to 70 per cent 
more than average. 

The r< Chindako ” is better, having a greater purity, but is 15 to 20 per 
cent inferior to the Egyptian Affihoun. 

The American varieties “ Cleveland Big Boll” and “ Russels Big Boll ” 
exceed all others in outturn and strength of fibre. 

Other American varieties named by the writer are of similar value, 
equal to that of American middling. 

The general conclusion is unfavourable to Egyptian, cottons, but 
offers hope that, with suitable cultivation, cottons of commercial value can 
be acclimatized in Macedonia. 

402 - Cotton Hybridisation at the Botanic Gardens, British Guiana. — Harrison, j. b. 

and Bancroft, C. K. in The J our ml of the Board of A griculture of British Guiana , Vol. VIII, 

No. 4, PP- 143-150. Demerara, September 1915. 

Numerous experiments made since 1902 on the cultivation of Sea Island 
cotton demonstrated that owing to the unsuitability of the heavy soil and 
the meteorological conditions, this crop is unsuitable for the coastal region 
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of Guiana. The most favourable season produced a crop of only 268 lbs. 
of seed cotton per acre. Some promising results were at first obtained by 
seed selection of Egyptian cottons, but it was evident, as the result of the 
various trials, that the different varieties would not yield lint in sufficient 
quantity to enable them to be grown at a profit. All the varieties tried, 
except the Buck, were found to be very susceptible to the diseases prevalent 
among cotton plants, more especially to anthracnose and to cotton boll rot. 

As the result of these trials, efforts were directed towards raising hybrids 
between the Sea Island and the native Buck cotton, with the object of com¬ 
bining the vigour and perennial habit of the latter with the quality of the 
lint of the former. These crosses have been bred to the 4th generation, from 
which 24 plants have been finally selected for the development of new strains. 

Ten of these strains and specimens of two hybrids have been submitted 
to the Imperial Institute for valuation and report. This report states that 
the object of the experiments has been attained and it will be interesting 
to learn how the yields and hardness of these long-stapled hybrids compare 
with those of the indigenous Buck variety. 

The brokers’ valuation of the lint from the different hybrid cottons 
varied from nd. to I4d per lb. with the best Barbados Sea Island at 14 % d, 

403 - Steps Taken to Preserve Kokia Rocki, a Wild Relative of the Cultivated Cotton 
Plant in Hawaii. — Young Robert A. {Office of Foreign Seed and Plant Introduction, 
Bureau of Plant Industry) in The Journal of Heredity , Vol. VII, No. i, pp 24-2S -f 2 figs, 
Washington, January 1916. 

. The rise of the science of genetics has given breeders a keen realisation 
of the value of the wild relatives of important cultivated plants, although 
the former may be of no economic importance. This is the case with re¬ 
gard to a tree growing wild on Hawaii, and called “ kokio ” by the natives, 
Gossyfimm drymrioides by Seeman, and Kokia Rocki b} r Lewton. This 
tree was threatened with absolute extinction and was only saved by the exer¬ 
tions of the Office of Foreign Seed and Plant Introduction of the United 
States Department of Agriculture. The writer states that about 80 per 
cent of the native flora of the Hawaiian Islands is endemic and therefore 
it is of the greatest importance that these species should be preserved. 
Some “ kokio ” trees were found at Punwaawaa, in the island of Hawaii, on 
a bed of lava at a height of about 2700 ft. The average annual rainfall is 
29 in. or less. 

Gossypium drynarioides reaches a height of from 12 to 25 ft; it pro¬ 
duces large brick-red flowers, each of which gives rise to a seed boll contain¬ 
ing several seeds covered with short reddish hair. The natives do not use 

the cotton, but strip the trees of their bark which they use for dyeing fish 

nets; the colour of the sap is reddish and is waterproof. 

Ixrops yield- 4^4 - A Promising Coconut Clearing in Malaya. — brown l. c. (Late inspector of Co- 
oils, dyes conuts, F, M. S.) in The Agricultural Bulletin of the Federated Malay States , Vol. Ill, 

TANNINS No 12, pp. 445-446. Kuala Lumpur, September 1915. 

The following is a brief history of some seed coconuts planted on an 
estate in Malaya in 1912. 

60.000 nuts were purchased at a price of £7-12 $.; half of them were 
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set in the nursery in May and the other half in June. The number germin¬ 
ated was 53 ooo or 88 per cent. The seedlings were planted out from Novem¬ 
ber 26,1912 to January 31,1913, on 1104 acres of a free clay loam containing 
little sand. At the time of planting, the shoots were from 8 to 18 inches long 
and at the end of the first year averaged about 12 feet. The first wood at 
the base was formed at the age of 1 year 10 months and the first flowering 
spikes and buds appeared at 2 years and 5 months. The growth of the trees 
was very even and the average height at this stage was 26 feet and average 
girth 72 inches. The height of the wood at the base was 18 inches and 
the greatest number of rings (leaf scars) was 12. At the age of 3 years, the 
size of the largest nuts was 4 inches long. 

Thus, these coconut palms came into flower in the record time of 2 % 
years from the time of planting the seedlings and bore nuts at the age 
of three years. 

The writer attributes this remarkable growth to the care taken during 
the critical period in the life of the palms, viz : from germination to the 3rd 
year, and particularly at the time of planting out. 

405 - Production of Manna by Olive Trees in Algeria. — battandier j. a Journal 
de Phirmacic ct Chimie, No. 4, p. 105 Paris, February 16,1916. 

In 1901 an abundant production of manna by olive trees was recorded 
by the present writer. This rare phenomenon was again observed, to¬ 
wards the end of 1915, by M. de Peyerimhoff, Inspector of Forests 
and Director of the Forestry Station of Algiers. In this latter case, it ap¬ 
peared on the trunks of olive trees attacked by the larvae of Cossiis which 
had bored out a number of galleries in the wood. The manna was partic¬ 
ularly abundant and huge stalactites hung from the whole length of the 
trunk. 

M. DE Peyerimhoff thinks the rarity of the occurrence is due to the 
fact that Cossiis only very seldom attacks olives. 

Experiments have been begun in order to attempt to induce this phe¬ 
nomenon at will, which, if successful will be of considerable practical im¬ 
portance. 

406 - On the Coagulation of Hevea Latex and a New Method of Coagulation. — Eaton rubber, v f 

B. J, and Grantham J., in The Agricultural Bulletin of the Federated Malay Siates, Yol. IV, GtJM AND 

No. 2, pp. 26-30. Kuala Eumpur, November 1915. plants 

When latex is allowed to coagulate spontaneously in open vessels, a pe¬ 
culiar slime or yellow scum forms on the surface. This surface scum is 
alkaline in action while the serum below is acid, thus showing two distinct 
processes of decomposition viz : an alkaline aerobic process and an acid anae¬ 
robic process. This latter is the basis of a patent anaerobic process of 
coagulation in which the latex is allowed to coagulate in tall cylinders so 
as to reduce the amount of aerobic decomposition. 

Latex sterilised in an autoclave at I40°-I50°C. remained uncoagulated 
after several days under sterile conditions, but on exposure to air or after 
inoculation with a little fresh latex, coagulation set in after 24 hours, 
showing that coagulation is dependent upon bacterial decomposition. 
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Latex heated'to 90°-ioo°C. and kept under sterile conditions coagulates 
spontaneously without putrefactive change, the serum becoming slightly 
acid. Putrefaction, however, sets in later. 

The writers conclude from these results that coagulation is not due to 
an enzyme but to bacterial action of a non-putrefactive nature. 

There are therefore two kinds of bacteria capable of developing in latex 
according to the conditions, the putrefactive organisms being inhibited at a 
lower temperature than the non-putrefactive organisms. 

Experiments were then made to increase the activity of the non-pu¬ 
trefactive organisms by the addition of sugars and it was found that the ad¬ 
dition of 0.2 per cent of dextrose brought about coagulation in 18 hours, the 
whole of the dextrose being completely decomposed. The addition of dex¬ 
trose to sterile latex did not bring about coagulation. 

Coagulation under anaerobic conditions is not uniform, since it depends 
on the constituents of the latex. This method, therefore, does not give a 
rubber of uniform quality. 

sugar crops 4°7 - Experiments on Sugar-Beet Growing in the South-West of France. — pouygues 

H., in Comptes-Rendus hebdomadaues des Seances de VAcademie des Sciences , Vol. 162, 

No. 3, pp. 136-138. Paris, January 17,1916. 

In France, the cultivation of sugar-beet has been restricted hitherto 
entirely to the northern provinces. As this state of affairs is not without 
drawbacks and even danger, the writer has attempted the growing of this 
crop in other regions, particularly the South West. In 1914, experiments 
were carried out in the following departments : Lot-et-Garonne, Gironde, 
Dordogne, where tobacco is grown. Comparing the nature of the soils 
suited to the two crops, it was considered that where tobacco was cultivat¬ 
ed the beet should also succeed: both require deep, moist, but not wet, 
soils and both are suited by clayey loams or by clayey chalk soils with a 
good supply of humus. 

Owing to the scarcity of labour, the only experimental fields to re¬ 
ceive sufficient preparation were those situated in one of the fertile regions 
of the Causses du Quercy, in 1914, and those on the alluvial lands of the 
Lot valley, in 1915. The results in these two cases are given in the ap¬ 
pended table and show r that at any rate the sugar varieties of beet root 
are capable of being grown with profit in South West France. 

1) The erage yield per acre in the Lot valley is slightly higher 
than that for the north of France (according to Ma^featjx, 13.98 tons per 
acre). 

2) The average yield of sugar is at least equal to that obtained in 
the North of France. 

3) The lands of the fertile regions of the Causse (a calcareous plateau 
between the Lot, the Tam and its tributaries) are equal in fertility to the 
alluvial lands of the Lot valley, as far as the sugar varieties are concerned. 

On the other hand, distiller} 7 beets did less well in the Causse than in 
the alluvial soils where they showed a sugar content equal to that produced 
in the North. 

4) Climatic conditions being the same for the 4 departments men- 
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Varieties tested 

— 

Cwt. per acre 

Sugar content 

— 

Cwt. per acre 

Sugar content 

Sugar 





Vilmorin. 

29S.8 

15.6 

318.6 

17.6 

Klein-Wanzleben. 

278.8 

17,1 

320.2 

17.4 

Distillery 





White with green neck. . . 

286.8 

1 I 

, 7*5 1 

312*9 

14.2 

» » pink. : 

293*9 

1 6.8 ; 

306.7 

12.8 

» » grev. 

2S6.S 

1 9*5 ! 

| 312.9 

11.5 


tioned above, it may be assumed without further trial that the lands similar 
to those of the Lot valley are well suited to this crop. Such are: those 
extending, in Dordogne, from Eyzies to Sarlat and from Sarlat to St. 
Foy-la-Grande ; those of Lot and Garonne which lie between Fumel and 
Tonneins passing by way of Villeneuve-sur-Lot and St. Livrade. 

408 - Varieties of Strawberry Tested at the New York Experiment Station.—T aylor horticultu 
O. M,, in New York Agricultural Experiment Station, Geneva, Bulletin No. 401, pp. 165-192 
Geneva N. Y. March 1915. . ' 

A description of 105 varieties of strawberry tested and examined dur¬ 
ing the last 3 years at the New York Agricultural Experiment Station. The 
kinds grown include newer varieties, with standard commercial kinds for 
purposes of comparison. As climatic and soil conditions have a great effect 
upon the crop, those obtaining at the Station are given, in order that a 
better opinion can be formed of the results of the tests of the different 
varieties. 

Attention is drawn to the importance of the various properties of the 
strawberry plant, such as the seasons of blooming and ripening, the sex 
of the flowers, stolon production, productiveness, vigour of plant, resistance 
to disease and the size and quality of the fruit. The varieties are clas¬ 
sified as follows: early or late bloomers; varieties maturing early or late; 
those that are prolific or scanty plant producers; very unproductive or 
very productive varieties '; those growing rapidly or slowly; varieties sus¬ 
ceptible to leaf spot (Sfihaeretta fragariae ); kinds producing very large or 
very small fruit; varieties rating high in quality. 

A list is then given of the 30 varieties that gave the best results in the 
cultivation tests at the Station, and finally a detailed description of the 
105 kinds studied, with an account of their behaviour under the soil and 
climatic conditions obtaining at the Station. 

The place of origin of the variety is given in each case. 
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g&Kxous crops 4°9 - The Cultivation and Manuring of Oxy coccus ( Vactinium) macro - 

Carpus, — Franklin H. J. in Massachusetts Agricultural Experiment Station, Bulletin 

No. 160, Report of Cranberry Substation for 1914, pp. 91-117. Amherst, March 1915. 

Frost Protection. In order to see whether cloth could be used satisfac¬ 
torily to protect bogs from frost, a strip of new cloth was supported by 
wires held 3 ft. above the ground by stakes, about 9 square rods of rather 
dry grassy low land being covered in this way, the cloth being brought 
/ down to the ground to shut in the covered area on all sides. It was found 
that the cloth greatly retarded the loss of heat from the ground. A ther¬ 
mometer placed in the centre of the covered area, with its bulb 5 in. above 
the ground was more than 4 y 2 ° F. higher (2.2 0 C.) than a similar thermo¬ 
meter at the same elevation placed about 20 ft. outside the cloth. No frost 
formed on the covered ground, even when the surrounding ground was 
white with frost. 

The writer estimates that the first cost of this means of protection 
fully installed would be less than £ 200 per acre, but the cloth ought to 
give good service for many years. He is of opinion that the use of cloth 
protection is to be recommended for bogs that are winter flowed, but for 
strictly dry bogs (without winter fiowage) the expense is prohibitive, be¬ 
cause the returns from such bogs are comparatively small. 

Fertilising experiments . These were carried out with either one com¬ 
pound, or a mixture of 2 or 3 compounds; to one plot which was treated 
with a nitrogen-phosphatic-potassic fertiliser, lime was also applied. The 
amount of fruit picked was taken into account, as well as the losses in the 
stored fruit. The yield varied from 6 % bushels to 10 4 / 5 bushels per 
acre; both these amounts being obtained from a control (unfertilised) plot. 
The fertilisers consisting of 3 compounds increased the yield more than those 
consisting of 2; sulphate of potash was more efficacious than chloride of 
potash; liming had not much effect. Of the different compounds used, 
nitrogen increased the yield to the largest extent. 

During storage, the losses varied from 22.22 per cent (check) and 37.25 
per cent (complete fertiliser and liming). The nitrogenous fertiliser decreas¬ 
ed the keeping property of the berries somewhat, as it made them more 
juicy. The fertiliser had no appreciable effect upon the size of the berries. 
The application of nitrogenous fertilisers during the beginning of the bloom 
seemed to stimulate and increase the setting of the blossoms and the fruit 
formation. 

Maximum temperature at which flooding water can oe used without 
damage to buds. — Some cranberry growers were afraid that if the tem¬ 
perature of the water of the June refiowage were too high, serious 
damage might be done to the buds of Vaccinium ; the writer, however, 
found that an exceptionally high temperature: 86° F. (30° C.) did practi¬ 
cally no harm to the buds. 
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410 - Experiments in Italy on the Best Time for Pruning the Vine. — dalmasso g.. in 
La Rzvtsia, Year XXII, No. 3, pp 44-47. Conegliano, February 1,1915. 

The question as to whether it is best to prune the vine early or late 
cannot yet be said to have received a satisfactory answer and it seems in¬ 
creasingly necessary to extend the observations made under different cli¬ 
matic, soil and cultural conditions. 
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New investigations have been begun in the vineyards of the ‘ f R. 
$cuolaEnologica ” at Conegliano, on the 2 following varieties: a vine of the 
Italian Riesling variety growing on level ground and pruned according to 
the Guyot method, and a vine of the Rhenish Riesling variety planted on 
a slope. Although the data of a single year are only of a very relative 
value, still the results observed in the two cases were so markedly parallel 
that they deserve immediate notice. They are given in the appended 
Table. 

As regards quantity , late prunings (in spring) do not seem to have 
yielded such satisfactory results as autumn and winter pruning. The effect 
upon the quality of the product is less obvious. The continuation of the 
experiments will prove whether or not the observations of the first year 
represent a normal occurrence. 

411 - Observations on the Cultivation of Direct Bearers in Savoy (France) in 1915 . — 

Cartier F., in Le Progres a cole ei vitz cole, Year 36, No. 46, pp. 473-476 , Villeiranche 

(Rhone), November 14, 1915. 

Observations made by the writer on 2 vineyards situated near Aix-les- 
Bains, on slopes of fairly calcareous nature but with clayey spots. One 
with due southern aspect was very warm, dry and early, there being in 
some places only from 20 to 30 cm. of soil above the rock. These vineyards 
have never been fertilised. The year 1915 being a very bad one for vines, 
many growers in this district only obtained grapes from direct bearers, but 
others also got fairly good crops from certain vinifera. Of these, the most 
attacked were the " douce-noire ”, or “ corbeau ”, and the " crepy ”, or 
“ fendant roux The writer obtained, in 1915, from his direct bearers, 
a better crop than in 1914 with a slight treatment towards July xo (some 
spots of mildew) the first applied for 8 years. 

The following numbers are considered the best for 1915. 

Old Hybrid Direct Bearers. — 580 Jurie does very well in the plain, while 
on hot and dry slopes it sometimes loses its leaves (1911 and 1915). It is 
the only direct bearer that has a high degree of acidity, even when perfect¬ 
ly ripe, which corrects the insipidity of the must of the greater number of 
the other hybrid direct bearers. 

Of the Seibel Old Hybrids , 2044 has always proved very productive; 
405 is very resistant to drought in the worst soils, even those that are cal¬ 
careous ; its fine bunches escaped the attacks of Cochylis; 2007 remained 
quite healthy without treatment; being exceedingly productive, it is nec¬ 
essary to prune it rather close ; 1007 is very productive and very healthy; 
209 bears largely with 1 or 2 treatments. Of the Old Couderc Hybrids , 3304 
has proved very productive, vigorous and healthy, its bunches and grapes 
are better that thse borne by 4401; 122-20, 106-51 and 7103 are also dis¬ 
tinguished for their good grapes. 

White Gaillard 157 has always proved a good producer; it is not too 
vigorous and consequently needs grafting on poor soils; after 3 years it ) 
becomes chlorotic in the spring on calcareous soil. 

New Hybrid Direct Bearers. — Seibel Hybrids : 2779, first and second 
period of ripening; very productive, vigorous, juice white ; 2582, very pro- , 
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ductive, less vigorous, bunches very long ; juice coloured ; 4591, extremely 
vigorous, habit of 405 but more productive; 4499, large producer, vigo¬ 
rous. These 4 kinds require I or 2 treatments. — 4669 very vigorous, 
large fine fruit, very productive ; 4643, 4683, 4629, 4636, varieties with very 
fine bunches, and grapes above the average ; 4433 and 4438, large bunches ; 
4109 very vigorous, one of the hardiest varieties, very long bunches ; 2734 
very vigorous, habit and foliage same as Othello, excellent grapes with 
raspberry flavour. These 9 kinds are very resistant to mildew and can 
dispense with treatment in ordinary years. — The following numbers re¬ 
quire at least 2 sprayings and are only of average vigour; they are 
very productive and have very fine compact bunches with lage grapes: 
4207, 4217, 4111, 3011, 3013 and 4065 (very early); the 2 last produce 
table grapes. On poor soils, these numbers require grafting, especially 
4111 and 4217. 

Among the Seibels with white grapes , the following are recommended : 
880, very resistant to mildew and very productive, sweet grape, requires 
a good soil; 2709 and 4132 have fine bunches with large grapes; 4744 and 
4947 require two sprayings with copper sulphate. The following numbers are 
more vigorous: 4955 very productive; 4595, 4747, 4707, 4773, 4768, and 
especially 4076 and 4762, all very productive, belonging to the first and se¬ 
cond period of ripening, 2859 ( r °se) ; 4999 ; 4964 all these numbers only 
require one application of copper sulphate ; 2655, with very fine bunches, 
late setting, 4151 and 3013, all very productive of grapes for the vat and 
for table, but less vigorous than the preceding. They require, at least, 2 
sprayings and on poor soils need grafting. 

Amongst the Seibels with black grapes , Nos. 2858, 5059, 4199, 4739 
and 4646 have proved vigorous and very resistant. Malegue rouge 869-2 
and 459-3 proved very vigorous, they require,one spraying. 

Chenivesse , or Chazalon, is delicate and susceptible to mildew, and 
needs 2 treatments. 

Bertille Seyve Hybrids . — 313, a very good grape, first period, a little 
susceptible to Oidium; 822 vigorous, very good crop; 453, fine bunches 
with close fruit; 893, first period, excellent grape, very productive; 450 
white, a Noah without foxy flavour but much more productive, with large 
fine bunches. All these Bertille-Seyve numbers of the first and second pe¬ 
riod are very resistant to mildew andean possibly do without spraying, 

Couderc Hybrids . — 272-60 is very vigorous and very productive in 
good, fresh soils, unsatisfactory on the dry soils of the slopes, susceptible to 
Oidium. 239-35 or Muscat du Moulin is vigorous and very resistant; it pro¬ 
duces an excellent table grape. 

Baco Hybrids * — Vines 1, 22A, Caperan, Petit Boue and Chasselas 
are all very resistant to mildew; the first is extremely vigorous. 

In general, all the hybrids here mentioned grow best and are most 
vigorous in the plain, especially’ on damp soil; many are susceptible to 
scorching and the heat of the sun during drought; some ripen better in 
damp than in dry years; such as for example 126-25 Couderc, which ri¬ 
pens better in the shade than in the sun ; 2044, 580 etc. 
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The grapes of direct bearers are generally fermented in the country, 
mixed with vinifem grapes, as they decrease the acidity and improve the 
colour of these latter; the wines obtained sell well for immediate consump¬ 
tion. On the other hand, even the original direct European-American 
bearers (Othello, Noah), are acclimatised in Savoy, and have now lost to 
a great extent their former foxy taste. 

413 - Vine-Growing in California. — Swett, F. T., in The Monthly Bulletin of State Commis¬ 
sion oj Horticulture, Yol. IV, No. 11, pp. 491-493. Sacramento, Cal., November 1915. 

At the present time, in California, the future of the grape industry, 
like that of the apple and peach industries, is decidedly unsettled. It 
will need the wisdom of legislators, the skill of technicians, and, the ability 
of business men to carry it through the coming decade without incurring 
severe losses, the effects of which would fall heavily on growers of grapes, 
on banks, on business men and on wage earners. 

The growth of the grape and wine industry in California has been 
steady, continuous and rapid, as is shown by the increase in the average 
quinquennial returns of wine production from 1869 to 1914. The total 
amount of wine produced in each five-year period, in round number of gal¬ 
lons, is 16 million, 21 million, 42 million, 71 million, 89 million, 96 million, 
142 million, 187 million, 225 million. 

There are now 170000 acres of wine grapes. In addition, a large 
part of the product of table grape vineyards and of raisin grape vineyards 
goes to the wineries. This steady growth, which is due to high prices ob¬ 
tained by the growers, is in contrast to the violent fluctuations of the or¬ 
chard business. The latter, with few exceptions, fell off greatly between 
1900 and 1910, as is shown by the following statistics taken from the re¬ 
port of the State Board of Agriculture. 


Comparative Table of Fiuit Trees m California in 1900 and 1910.^ 



1900 

1910 

Deciease 

Apples. 

2 878 169 

2 482 762 . 

305 4°7 

Apricots. 

4 244 384 

2 992 453 

I 251 931 

Pears. 

2 512 890 

I 410 905 

I 101 9S5 

Cherries. 

1 

686 891 

522 304 

164 587 

Olives. 

1 530 164 

836 347 

693 SI7 

demons. 

1 493 113 

941 293 

551 820 

Pomelos... 

80918 

43 427 

37 491 

Almonds.. 

1 601 947 

1 166 130 

435217 

Plums and prunes. 

9 832 713 

7 168 705 

2 655 08S 

Totals . . . 

24 852 189 

17 564 326 

7 277 343 
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During the ten-year period, 1900-1910, the acreage of the above 9 var¬ 
ieties of fruits dropped from 248 000 to 175 000, a shrinkage of nearly 
73 000 acres. 

In the meantime, the vineyard acreage during the same time has 
grown to a total of about 330 000, composed of about 170 000 of wine gra¬ 
pes, no 000 raisin grapes and 50 000 acres table grapes. Nevertheless, 
owing to the heavy internal revenue tax levied recently by Congress on 
wines and on the brandies used in the fortifying of sweet vines, the vine¬ 
ries of the interior valleys have already cancelled contracts for at least 
40 000 tons of grapes. The tonnage of table grapes that can be used this 
season by the vineries is, however, doubtful. 

With a full crop of table-grapes, about 20 000 carloads are shipped, 
but during the last 3 years, an average of only about 6 500 a year were 
exported, with perhaps 1000 cars a year used in local markets. The rest 
were sold at a loss to the wineries. It is beyond dispute that table grapes 
have been over planted, an excessive and ruinous oversupply of mid- 
season grapes having been grown; there is, however, room for more early 
grapes of good quality and for more late grapes of good keeping quality. 

The State Board of Viticultural Commissioners made an exhaustive 
study of the financial losses incurred by shipping unripe grapes and propos¬ 
ed a law which came into force in 19x5, the “ Ashley Standardization Taw ” 
which provides that grapes must contain a minimum of 17 per cent of su¬ 
gar for all grapes except the “Emperor”. 

The Commission is also devoting its attention to the questions of re¬ 
placing mid-season grapes by early and late kinds, and of grafting the 
“Zante”, “Almeria” and “Emperor” varieties. 

The writer states that there is a tendency among such owners of vine¬ 
yards as have sufficient capital or credit, to replace every third vine with 
a prune, pear, almond, or some other fruit tree. He is of opinion that, 
in view of the great importance of the agricultural undertakings in Cali¬ 
fornia, it is increasingly necessary to study the economic problems, which 
at present seem to overshadow the technical ones, and in conclusion, agri¬ 
culturists are reminded that agriculture, the one large industry that from 
present appearances can never be overdone in California is to be based 
largely upon general farming and animal industry. 
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413 - Studies on the Heredity Of Rabies. — Konradi Daniel in Annaks de Vlnstimt Pas - 
tear, Vol. XXX, No. 1, pp, 33-48* Paris, January 1916. 

Work carried out at the Institute of Pathology and General Therapeu¬ 
tics at Kologsvar, Hungary. The writer had previously shown that the 
infectious matter of rabies is transmitted from the mother to the embryo. 
Subsequently to the publication of these articles, other experiments were 
made on the same subject with contradictory results. The writer crit- 
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icises these experiments and gives an account of his later researches, from 
which he draws the following conclusions : 

1) The infectious matter of rabies is transmitted from mother to 
foetus, but is attenuated in the process. This explains why rabies mani¬ 
fests itself by degrees, following, as it does, the gradual removal of virus 
from its source. 

2) As regards this transmission, there seems to be no difference 
between different species of animals; it cccurs equally in dogs, rabbits, 
guinea-pigs, and probably in the case of the other animals also. 

3) In order to obtain good results from inoculation, guinea-pigs, 
and not rabbits, must be used, and the injection should be made beneath 
the meninges. Guinea-pigs being more susceptible to rabies, give more 
rapid and certain reactions. As rabbits only contract rabies very late, 
and are sometimes immune, their use may lead to erroneous conclusions 
being drawn. 

4) In the case of guinea-pigs it is also very important to prolong the 
time of observation, since these animals also contract the disease much la¬ 
ter than those that are inoculated with virus from the mother. 

5) The virus is already circulating in the blood of the animal infected 
when fever, the first symptom of induced rabies, makes it appearance. 
By means of the blood it is transmitted from the mother to the foetus, 
some weeks and even months before death. 

6) The bite of a dog is already dangerous 14 days before the appear¬ 
ance of the characteristic clinical symptoms. 

414 - Treatment of Foot-and-Mouth Disease by means of Hellebore.— Sanfelice Fuigi,. 

in II Noderno Zooiairo, Series V, Year V, No. 1, pp 17-20, Bologna, January 31, 1916. 

The root of hellebore is an old empirical remedy which has been com¬ 
pletely abandoned by ordinary medical and veterinary practice. The 
writer, on the other hand, in the course of a long career, has never comple¬ 
tely abandoned its use and has lately obtained excellent results in the treat¬ 
ment of the malignant form of foot-and-mouth disease. 

Whereas the symptoms of the benign form of this disease are the ap¬ 
pearance of large vesicles on the mouth and feet accompanied by a varying 
amount of fever which ceases directly suppuration sets in, those of the ma¬ 
lignant form are minute vesicles on the gums and insignificant lesions on 
the feet accompanied by very high fever. The cause of the second form is 
apparently some infective agent still unknown which, gaining access to the 
organism, acts directly on the blood by attacking the plasma, thus in¬ 
fluencing the most important nerve centres. 

For the benign form, any treatment based on antiseptic dressing is 
effective. 

In the treatment of the malignant form, the writer has made use of 
fixation abscesses, that is to say of revulsives provoking the formation of 
foci of induced inflammation in parts of the body removed from the infected 
centres; these foci attract the germs and toxins infecting the blood 
and thus cause the resumption of phagocytosis by the leucocytes. Injec¬ 
tions were begun with turpentine, but this treatment is impracticable for 
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cattle as the strong dose required would be sufficient to impart an odour 
to the flesh and render it useless should it be necessary to slaughter these 
animal suddenly. Recourse was then had to the root of hellebore, the fob 
lowing method being adopted: 

Some io to 15 roots of hellebore are taken, according to the age 
and size of the animal, and allowed to macerate in vinegar for 15 mi¬ 
nutes. After preliminary disinfection, a longitudinal incision is made 
in the fetlock, the scalpel penetrating the cellular tissue; the root is then 
fixed firmly in the wound and allowed to remain for 48 hours. At the 
end of that time it is withdrawn, the flesh slightly scarified, and the wound 
is cauterized, disinfected and bandaged. The resultof the treatment is to cause 
a swelling of an inflammatory nature extending as far as the neighbour¬ 
hood of the sternum, with secretion of purulent serum. 

Should no swelling of the fetlock be observed at the end of 24 to 36 
hours, the case will have a fatal termination: if the reverse be the case, a 
cure is certain. 

In the course of an outbreak there occurred among 4000 head of cattle, 
900 cases of epizootic foot-and-mouth disease, of which 81 were of 
the malignant type. Of this latter number, 17 succumbed to the apoplectic 
form, 13 were treated with the usual antiseptics and 51 with roots of hel- 
ebore. Except in 2 cases where the disease was too f ar advanced to give 
Ithe local reaction, all the remaining 49 animals were cured. 


415 - Single Food Diet and Nutritional Deficiency. — Weil e. and modriquand g ,in 

Comptes-Rendus des Seances de la Socicte de Biologic, Yol. EXXIX,No. i,pp. 37-39. Paris, 

January 22,1916. 

It is generally admitted that a diet consisting exclusively of one food 
or of a limited number of foods is the cause of nutritional troubles which 
may culminate in a very serious organic breakdown and even in death. 
The occurrence of scurvy, beri-beri and certain infantile diseases are ex¬ 
plained in this manner. 

On the other hand, milk and potatoes (the latter sometimes the sole 
food of certain portions of the population in Ireland) are two examples of 
exclusive diets which do not necessarily occasion nutritional troubles. 

A series of experiments has shown that: 

1) Pigeons fed exclusively on whole cereal grains (rice, barley, 
wheat, maize) follow their normal development. 

2) Feeding with the same grains completely devoid of husk causes 
“ deficiency ” troubles (polyneuritic and cerebellar type) followed by death. 

3) An exclusive diet of barley only partially husked ( x / 4 or % of 
husk still remaining) is sufficient to maintain the birds in health. 

4) Complete sterilisation of barley grains causes deficiency ” trou¬ 
bles absolutely identical with those occasioned by their decortication. 

5) Feeding of cats on an exclusive diet of fresh raw or frozen meat, 
sustains life for a long period, whereas the same meat sterilised (at 120 0 C.) 
causes (in 25-35 days) nervous derangement followed by death. 

The above facts show that a single food diet becomes harmful only 
after sterilisation or, in the case of cereal grains, decortication. 
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A varied diet is undoubtedly more suitable to the organism than one 
consisting of a single food. Feeding pigeons with a mixture of unthreshed 
grains has also been shown by experiment to be more favourable to growth 
than feeding with a single species of decorticated grain. But if the pigeons 
be given a mixed ration ('wheat, barley, rice) of decorticated cereal grains, 
there occur, after 14-24 days, symptoms of paralysis followed by death, 
just as in the case of the ration consiting of decorticated grains of a single 
species of cereal. So that not only has the variety in the diet been unable 
to effect normal nutrition but it even seems (judging from the rapidity 
with which troubles appear) to have hastened “ deficiency ” troubles. 

In conclusion, the writers have compared the influence on the nutri¬ 
tion of the rabbit, of a given vegetable ration in the raw and cooked or 
sterilised states. In the case of the raw ration the health of the animals 
was not impaired after 100 days of experiment. In the case of a varied 
sterilised ration (1 % hours at 120 0 C.) troubles of a scorbutic type ap¬ 
peared towards the 35th day and resulted in death. Again the varied 
nature of the diet was incapable of protecting the animals from “ defi¬ 
ciency ” troubles. 

The decortication and sterilisation of cereals and the sterilisation of 
meat and vegetable removes from these foods " vital ” substances or “ fer¬ 
ments ” (vitamines of Funk) the presence of which in infinitesimal quanti¬ 
ties assures the assimilation and utilisation of the ordinary nutritive sub¬ 
stances (proteids, carbohydrates, fats). 

It is the suppression of these substances by sterilisation or decorti¬ 
cation and not the exclusive nature of the diet which, in the preceding ex¬ 
periments, seems to be the primary factor in inducing deficiency troubles 
and death. 

416 - Formation of Albumen in the Animal Body at the Expense of Nitrogenous Non- 

Albuminoid Substances. — Stutzer, in Fuhhngs Landwirtschafthehc Zeifung, 64th Year, 

No. 11-12, pp. 281-295. Stuttgart, 1915. 

The syntheses of albumen only occurs in a small degree in the body 
of domestic animals, as with normal feeding they draw chiefly upon the 
albumen of the forage. 

However, Abderhaeden’s experiments have shown that the forma¬ 
tion of albumen by synthesis may occur in animals when the necessary 
constituents are present. The components of albumen may be divided into 
2 groups: amino acids of the fat series and amino compounds of the arom¬ 
atic series. The chief members of the second group are trytophane and 
t} r rosine. 

The formation of amino-acids sometimes takes place in the liver of 
animals at the expense of carbohydrates (glycogen) and a mm onia. The 
substance intermediate between the carbohydrate and ammonia on the 
one hand and the amino-acid on the other is a cetonic acid. Consequently, 
there is only formation of amino-acids belonging to the fat series and the 
synthesis of albumen is impossible if there are not present in the fiver 
amino compounds of the aromatic series. 



FEEDS AND FEEDING 


55 1 


The writer makes the following statements based on his owm and on 
previous experiments: 

1) Carnivora and omnivora are capable of forming albumen syn¬ 
thetically wffien, in addition to amino-acids of the fat series, there are also 
present in the body tryptophane and tyrosine. 

2) Carnivorous animals are capable of drawing upon a certain quan- 
tity of amino compounds and of urea for certain physiological needs. If 
the food is poor in albumen there is at most a state of nitrogen equilibrium 
in the body as these nitrogenous compounds protect the albumen of the 
fodder against decomposition. 

3) Herbivorous non-ruminant animals behave similarly to carni¬ 
vores and omnivores. 

4) Ruminants behave differently on account of the large number 
of bacteria living in their stomachs and intestines, except in the case of 
young animals in which the paunch is not yet sufficiently developed. 

5) Ruminants which yield no milk may make use not only of certain 
amino compounds (asparagin), but also of ammoniacal salts (ammonium 
acetate) by transforming them by the aid of bacteria into a species of al¬ 
bumen known as “bacterial” albumen (Bakterieneiweiss) which is partly util¬ 
ised by the animals. However, this process takes place only when the for- 
rage is rich in carbohydrates and contains a certain quantity of albumen 
(not too small). The productive value of this albumen is also much smal¬ 
ler than that of the albumen of the fodder. The asparagin or ammonium 
acetate which is added to fodder increases the digestibility of the crude cel¬ 
lulose and the nitrogen free extract — Experiments of a similar kind 
with urea have not yet been made in the case of the above class of 
animals. 

6) On administering fodder sufficiently rich in albumen to rumi¬ 
nants yielding milk, and on adding asparagin to the fodder, effects of two 
different kinds may be observed: 

a) the asparagin does not react; 

b) the asparagin stimulates the udder in such a way that the milk 
yield is greatly increased at the expense of the meat. When a portion of 
the albumen of the fodder is replaced by amides or by ammonium acetate, 
the milk yield is always decreased, because the quantity of albumen formed 
by the bacteria at the expense of these substances is not sufficient to make 
up for the deficit in the albumen of the fodder. From the scientific point 
of view, it is interesting to note that ruminants may, in certain cases, make 
use of the albumen formed by the bacteria for milk production and body 
maintenance, but from the practical point of view r the interest is limited 
owing to the fact that the economic value is nil. 

Similar experiments with urea have not yet been made in the case 
of ruminants giving milk but it may be assumed that this substance be¬ 
haves in similar manner to ammoniacal salts. 
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417 - Experiments with Ammoniacal Salts in the Feeding ol Ruminants. — 

Morgan A, in Deutsche Landmrtsckaftliche Presse , Year 43, No, 16, p. 129, Berlin, 
February 23, 1916. 

An account of feeding experiments with ammonia salts (especially 
the acetate) on ewes and goats extending over a period of four years. 
The animals were first fed a ration containing, on an average, 2.3 to 2.5 kg. 
of digestible albumen per 1000 kg. of live weight. In 24 cases, part of the 
albumen was afterwards replaced by acetate of ammonia, and in 14 by 
carbohydrates in the following proportions : 36 per cent of albumen the 
first year; 44 per cent the second year ; 62 per cent the third and 56 per 
cent the fourth. 

The results of these experiments expressed as percentages of those 
obtained with the ration containing the full proportion of albumen are 
given in the table bellow. 

The results of the experiments may be summarised as follows : 

1) Substitution of acetate of ammonia for part of the albumen caus¬ 
ed a decrease in the quantity and richness of the milk. The smaller the 
albumen content of the fodder, the poorer the milk. 

2) The substitution by carbohydrates of the same amount of albumen 
still further reduced the quantity and richness of the milk. 

3) Acetate of ammonia had less effect upon the milk yield, the lower 
the albumen content of the forage. 

Acetate of ammonia can thus only partially replace albumen. In 
the digestive tract (especially the paunch) it is transformed by bacteria into 
albumen which is utilised by the animals. It is considered that acetate 
of ammonia is capable of replacing part of the albumen, not only in a main¬ 
tenance ration, but also for production. It must, however, not be used in 
too large quantities, for fear of ruining the health of the animals. It is 
better only to use acetate of ammonia in cases where albumen is entirely 
absent. 


Results of Experiments (Values stated as percentages). 




Acetate of ammonia 



Carbohydrates 



1 

i No of 
animals 

Milk 

produced 

Dry 
Matter 
of Milk 

Fat 

No of 
animals 
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Produced 

Dry 
Matter 
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istyear. . . ' 

I 

93-7 

9S.9 

_ 

7 

78.O 

75-4 

76/2 

2nd » . i 

9 

92.7 

91 .1 

02.5 

6 

94 - 1 

88.8 

85-9 

3rd •) . . . j 

9 i 

69.6 

67,8 

67.2 

— 

— 

— 

— 

4 th a . . • | 

* ! 

75.1 

72.6 

72.O 

2 

63.7 

| 62.4 

i 

f> 3-4 


418 - The Heredity Of Sex (x). — The Journal of Heredity,™. VII, No. i, pp. 9-11. Washing¬ 
ton, D. C. January 1916. 

Under ordinary conditions, for every 100 female, calves born in a herd 
of cattle there will be 107 male calves. Many cases have, however, been 
noticed in which the proportion was very different. 

■ \ 

' t (*) See also B, March 1916, Ho. 320. (Ed.) 
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Thus, in a herd of registered dairy cattle, about 75 per cent of all the 
calves born in recent years have been males, while in another case a cow 
(which has beaten the world's record for milk production) and its two sis¬ 
ters dropped 12 male calves and only 1 female. The study of the ancestry 
of these animals revealed, both in the first and second case, an hereditary 
tendency to produce more offspring of one sex than of the other. The 
possibility of obtaining by selection a breed of fowls that has a tendency 
to produce disproportionate numbers of one sex has also been proved. 

Mr. H. E. Sharp, a breeder of the State of Washington, has developed a 
strain of Eangshan fowls that are producing over 90 per cent females, and 
this trait is being transmitted from generation to generation; he has also 
found that amongst the chickens hatched from the eggs of a single fowl, the 
proportion between the males and females varies very little with the change 
of the cock with which the hen is mated, or from one year to another, 
w T hereas it varies enormously in the case of different fowls of the same lot. 

The inbreeding experiment of Dr. Helen Dean King at the Wistar 
Institute, Philadelphia, has given results which lend some colour to the 
belief that a strain of animals may be produced having a tendency to pro¬ 
duce disproportionate numbers of one sex. The experiment has been 
carried out for 6 years, and during this time more than 22 000 albino rats 
have been bred and studied. From the same litter 2 males and 2 females 
were taken ; inbreeding was practised to the 6th generation without any 
special selection; 2 pairs were taken from this generation, the one (brother 
and sister) from a litter containing an excess of males, the other from a 
litter containing an excess of females. There has been steady selection 
in the opposite direction through 21 generations with strict inbreeding 
of the animals selected. The result is that, instead of a normal ratio of 
107 males to 100 females (which was established at the beginning of the 
experiment) Dr. King now gets in the one line 150 males to 100 females, 
and in the other, 65 males to 100 females. 

419 “ A New Type of Cattle for Alaska. — The Journal of Heredity , Vol. VII, N. 1, CATTLE 

p. 48, i fig. ^Washington, January 1916. 

No breeds of dairy or beef cattle have as yet been found hardy enough 
to stand the winters in the interior of Alaska without excessive expense for 
food and protection against cold. As a result, milk sells for 50 cents a quart 
and the beef that is consumed in the country consists almost wholly of 
cold-storage meat brought from the outside. To remedy this situation as 
far as possible, the Alaska Experiment Station have undertaken to cross 
Galloway cattle with the Yak, an Asiatic ox much used by Mongolians, 

Tibetans etc., for milk and meat as well as work. It is used for a beast 
of burden at altitudes of 12 000 ft. and more. It is extremely hardy, past¬ 
ures through the winter under the open sky in Siberia and obtains feed from 
last year's dead grass dug from under the snow. Crosses of the Yak and 
ordinary domestic cattle are common in parts of Asia (for example in 
Turkestan) and have been found of much value. 
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420 - Experiments in Germany on the Causes of Sterility in Male Goats. — wester j., 
in Deutsche Ticranthche Wochenschnft Year 23, No 52, pp. 451-457, with figures. Hanover, 
December 25, 1915. 

A detailed study of sterility in male goats. According to the 
writer, sterility in goats is chiefly due to the male, whereas with cattle 
the contrary is the case. Sterility in the male goat may be either partial 
and temporary or total and permanent. 

I. Partial and temporary sterility is found in the following cases: 

1) When the male goat is weakened by disease. 

2) When it is badly fed. 

3) When a male goat serves too large a number of females it has 
generally not sufficient spermatozoa to fertilise them all. This, however, 
in the writer's opinion, is quite an individual character, since there are ex¬ 
amples of quite exceptional sexual potency; thus a good Flemish goat has 
served 17 females in a single day and 350 in one season, most of which did 
not need to be put to the male a second time. 

4) Onanism is also a cause of sterility. 

All the foregoing cases of sterility are curable. 

II. — Total and permanent sterility can be induced by various causes, 
of which the following are the principal. 

1) Cryptorchism and hermaphroditism. — These defects are more 
observed in the male goat than in the stallion or bull, but the consequences 
are less serious in the first-named animal. These cases of sterility are trans¬ 
missible by the parents. 

2) Sterility due to closure of the seminiferous ducts. — This is the 
most common form of sterility and causes enormous losses in goat-breeding. 
Among 25 male goats examined by the writer, 22 had this defect. 

The closing of the seminiferous ducts is caused by the induration of 
the cells of the testicle, epididymis or hilum, generally of all three at once. 
The induration process usually commences in the testicle, where the sperma¬ 
tozoa, owing to the closing of the seminiferous ducts, form calcified nuclei. 

Where a portion of the ducts is closed, the fertility of the goat is not 
affected, but if the whole of the ducts gradually becomes closed, the animal 
becomes completely sterile. 

When the duct of the epididymis is entirely closed, the goat is comple¬ 
tely sterile, even when large quantities of spermatozoa still remain in the 
testicle. 

Goats with these defects generally retain the desire to cover, but the 
seminal fluid containing no spermatozoa the female remain sterile. The 
disease is easily recognisable in its advanced stages, the testicles being too 
small and soft. The hilum is thickened, as is also the epididymis. 

In the early stages, on the contrary, this disease is difficult to recognise 
without examining the seminal fluid. 

Attempts to discover the fundamental cause of this defect have led 
to the conclusion that it is probaly hereditary. The sterility of male goats 
is a trouble met with everywhere but it is less common in some countries. 
In Germany, most sterile male goats are to be found in Hesse, Of the 25 
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animals examined by the writer, 24 came directly from Hesse, or were the 
offspring of parents born in that province. 

When purchasing male goats for breeding purposes it is first necessary 
to ascertain that the genital organs are w T ell formed; animals should not 
be bought till they are old enough to permit of conclusive examination. If 
sterility is difficult to diagnose, recourse must be had to microscopic exami¬ 
nation of the seminal fluid. 

The article contains numerous illustrations of transverse sections of 
diseased testicles. 

421 - Experiments in Swine Feeding at the Oregon Agricultural College Experiment pigs 
Station. — Wiltycomee James, Potter Ermine I,. and Samson George R., in Ore¬ 
gon A^ricultmat College Expenment Station, Bulletin No. 127, 30 pp. Corvallis, Oregon, 

March 1915. 

The results of 24 experiments in pig-feeding made at the Agricultural 
Station of the State of Oregon during the last 10 years ; the common feeds 
used in Oregon for the fattening of pigs were given to the animals. The 
following is a summary of the results of some of the most interesting of 
the experiments. 

In one of the experiments, 16 high class pigs, 4 1 / 2 months old, from 
pure-bred Yorkshire sows and sired by a pure-bred Berkshire boar were div¬ 
ided into 2 lots which were as equal as possible. Both lots were fed ground 
wheat, -while one received skim milk and the other shorts, as a supplement. 

The total rations fed the 2 lots had the same nutritive ratio and were mea¬ 
sured so as also to contain the same amount of nutritive substances. The 
experiment lasted 62 days. The results are given in the table below. 

Taking into account the expense of rearing and fattening and of the main¬ 
tenance of the sow during gestation and the keep of the young pigs till the 
beginning of the experiment, the feed cost for the first 100 pounds of live 
weight was $4.94. The cost of each further 100 lb. gain was $ 6.09 for the 
lot fed on shorts and $ 4.45 for the lot given skim milk, so that the total 
feed cost of each 200 pound pig was $ 11.03 the case of lot I and $ 9.84 
in that of lot II. 

In another experiment, there were 3 lots of 10 pigs, each of which re¬ 
ceived the same ration consisting of ground barley 90 per cent and tankage 
(slaughter house refuse) 10 per cent. Tot 1, hand fed twice daily, ration dry; 
lot 2, fed with self feeder, ration dry; lot 3, hand fed, twice daily, ration 
soaked twelve hours before being fed. Throughout the experiment the 
animals of lot 2 made the most progress and gave the best final result after 
the 61 days of the experiment, as is seen in the table. This lot also consum¬ 
ed more food per head, while the amount of food necessary to produce xoo 
pounds of live weight was less in this lot than in the 2 others. The largest 
increase in live weight per head daily was 2.44 pounds and the smallest 
f 1 pound; in both cases the pigs were barrows. The 10 best pigs were 7 bar- 
rows and 3 gilts (daily increase per head 2.44 pounds —-1.75 pound). Of the 
10 pigs showing the smallest gains in live weight (1.56 pounds—I pound) 

5 were barrows and 5 gilts. The 10 pigs that were intermediate between 
these 2 lots (1.73—impounds) consisted of 8 gilts and only 2 barrows. The 
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writers conclude from this that male pigs show a greater variability in live 
weight than female pigs. 

In the last experiment, 2 lots, each of 10 pigs, received a dry ration of 
92 per cent of ground barley and 8 per cent tankage and were fed by self- 
feeders. The first lot were kept in a covered pen, while the second lot were 
allowed to feed in a clover field at will. The two lots were uniform as to 
the size, sex, breeding and quality of the animals. The experiment lasted 
44 days and the results obtained are given in the following table. 


1 

*8 

1 

0 

3 

Iyive weight 
per head 

Consumption of food 

per head daily 

lbs. 

Increase in 
live weight 
per head ! 
daily 

lbs. j 

1 

To produce 100 lbs. of live weight % 

Initial. 

lbs. 

Final. 

lbs. 

Consumption of food 

Feeding 

Cost 

$ 





Shorts 

Ground 

Milk 


Shorts 

Giound 

Milk 







wheat 




wheat 


- ~ 

< 

x., 

\ 1 

106 

IOI 

1.76 

3*5 


X.2X 

145 

290 

— 

11.03 

1 

1 2 

1 

103 

205 

— 

4.1 

7-2 

I .64 

— 

246 

440 

9.48 


i 1 

rox.o 

191*7 


6.88 


I.48 


462.73 


6.82 

31 , 

‘ «| 

1014 

213.0 


7 . 7 1 


1,83 


421.07 


6.31 


( 3 

98.S 

193.0 


6.93 


1*54 


449.84 


6.65 


I 

| 



Barley 

Tankage 

Clover. 


Barley 

Tankage 

[ Total. 



1 

( 1 

89 

157 

5*530 

.4S0 

_ 

i *545 

357.524 

31.117 

388.97 

* , 

III. 













f 2 

89 

i 73 

6.429 

•559 

ad lib. 

1.909 

336.784 

29.285 

366.07 

— 


422 - “ Clover Flour” as a Feed for Pigs. — Zur Herst V. A ,in IIIustyierteLandwirtschaft- 
licke Zeitung , Year 36, No. 3, pp 13-14. Berlin January 8,191G. 

The “ clover flour " sold in Germany for feeding pigs is made by grind¬ 
ing young clover which has been thoroughly dried previously. It is fed 
with potatoes, beans etc. 

In order to determine the food value of this new fodder, a feeding ex¬ 
periment was carried out with 10 sows, upwards of one year old, which had 
farrowed in the spring of 1915. During the summer and autumn of the 
same year, the animals were turned out to pasture, where they only receiv¬ 
ed a small additional ration of young green clover and afterwards beet¬ 
roots. On October 28, the sows were put in the sty for fattening. Un-' 
til the 25th. of the following November, their ration consisted of crushed 
beans, potatoes, fish meal, acorns and beetroots. 

Its feeding value corresponded to that established by Kellner. The 
increase in live weight during this period was 0.44 kg. per head daily. 
Calculating the value of the kilo at one shilling, the experiment 

resulted in a loss of £ 4.7.6 for the lot of 10 animals. 
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From November 25, the sows were given, instead of the beans, a ra¬ 
tion of clover flour (starting with 2 litres, or .44 of a gallon per head at each 
meal) which was fed mixed with fishmeal and boiled potatoes, with the ad¬ 
dition of cold water. This ration was given with some small modifications 
until December 19, on which day the experiment finished. During the ex¬ 
periment, the animals were always in good health. 

During this second period, the live weight of the sows increased con¬ 
siderably, namely 1.38 kg. per head daily. The lot of 10 animals gave a profit 
of just over £14. 

Although this estimate does not allow for all possible expenses, it 
can be said that the productive value of the clover flour had proved excel¬ 
lent. 

It is therefore considered that this new food, if fed with fish meal and 
boiled potatoes, is an excellent feed for fattening purposes. 

423 - On the Effects 0! Feeding Pituitary and Corpus Luteum Substance to Growing forestry 

Chicks (i). — Pearl, Raymond {Biological laboratory, Maine Agricultural Station) 

in Proceedings or the National Academy or Sciences , Vol. 2, No. 1, pp. 50-53. Washington, 

D. C., January 1916. 

These experiments were carried out to determine the effect of pitui¬ 
tary substance on the function of egg production in the domestic fowl. 

Forty-five pure-bred Barred Plymouth Rock pullets all hatched the same 
day were divided into three lots of 15 each. They were chosen so that 
the total weights of the three lots were equal. Pituitary substance (anterior 
lobe) contained in gelatine capsules with lactose was given to one lot at the 
rate of 0.082 gr., per bird per day. A second lot of pullets received the same 
amount of dessicated corpus luteum substance from pregnant cows and a 
third lot was kept as a control. 

Though all the birds remained in a perfect state of health throughout 
the experiment, both the corpus luteum and the pituitary substance re¬ 
tarded the growth, the effect being greater in the case of the lot receiving 
corpus luteum. 

There was no evidence that the pituitary substance hastened in any 
way the initial activity of the ovaries of the pullets. 

Thus it appears that both glandular substances retard growth in the 
chick without affecting the date of sexual maturity or interfering with nor¬ 
mal physiological development. 

424 - Two Pheasant Crosses. — Phillips John C. in The Journal of Heredity . Vol. VII, 

N. 1, pp. 12-16, 3 figs. Washington, January* 191& 

In a preceeding paper (2) the writer described a reciprocal first cross 
between Reeves' pheasant and the common ring-neck pheasant (Phasia- 
mts torquatus). It was shown that the males differed very perceptibly in 
the two crosses, but of the females nothing could be learned because only 
' one female was reared from the cross of male ring-neck female Raw*, and 
none at all in the other cross. 


{1} See also B, January 1915, No. 76; B. August 1915, N. 838. 
{2} See B. February 1914, N. 155. 


(Ed.). 
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In order to find out whether these sterile reciprocal hybrids always dif¬ 
fered' in the male sex, and also whether the females would show any differ¬ 
ences, another cross was carried out as a check upon the first experiment. 
But in the second experiment, the Prince of Wales pheasant (P. principalis} 
was used instead of the P. torquatus . 

The P. principalis belongs to the dark-necked, red-rumped group. 
The striking features of the male are briefly as follows : neck-ring absent, 
lesser and median wing coverts white, with white shaft stripes on greater 
coverts; rump and upper tail coverts orange red, with a few fine black dots; 
tail barring reduced to faint lines. 

The Reeves' pheasant, Syrmaticus reevesii , belongs to a monotypic genus., 
The male is entirely unlike any of the true pheasants (Phasianus) in 
coloring, and has a tail 3 or 4 feet long. The upper surface of the body is 
bright golden-colour, with black edgings to the feathers of the mantle, back 
and rump, while the breast and flanks are barred with white, black and 
chestnut. The head is strikingly marked with black and white. The 
female Reeves' pheasant shows some of the male characters in her iace 
pattern and the colors of her mantle, breast, and flanks. 

The two species crossed are therefore wholly unlike in both sexes and 
in all plumages, and always produce absolutely sterile hybrids. In 1914, a 
Reeves’ cock was mated with two Prince of Wales females (Pen J 1914) and 
a Prince'of Wales cock was placed with a couple oi Reeves’ females (Pen 
K 1914). Both these parent stocks were inbred and came from the same 
grandparents. 

Prom Pen J nine birds were reared to maturity, four males and five 
females, and from Pen K one male and three females. Comparing the two 
pens of males and the two pens of females we get the following result: 

In the 1914 cross, Reeves’ male X Prince of Wales female (cross J) 
and in the reciprocal cross (K) the sterile male hybrids are similar and 
closely approximate to the slightly different reciprocal hybrids of the Reeves 
X ring-neck experiment of 1912. With the females, however, oi the 
two first mentioned crosses, there are almost no points in common. In 
cross J they are small, female-like, and very close to the Reeves female in 
their colouring. In cross K they are large and male-like, with pattern and 
coloring of both the male parents. No trace of a sex gland was found in 
any of these females, but a small and thin-walled oviduct was always present. 

It is possible that these facts may be explained on the basis of sex 
linkage, with the assumption that the eggs are dimorphic, and the sperms 
monomorphic for sex and sex linked characters, but no proof is available 
on account of the impossibility of testing the sterile hybrids. 

Rough measurements of the spleen cells failed to reveal any difference of 
their size betwen K and / females. 

425 - Laying Competition at Burnley. — Brown Edward, in The Journal of the Board of 

Agriculture, Vol. XXII, No. 7 j PP* 658-662. Eondon, October 19x5. 

For nine years, the Northern Utility Poultry Society, which is largely 
composed of artisans in a great manufacturing centre, has conducted lay- 
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ing competitions. The competition described in this article extended 
from October 15, 1913, to October 4, 1914. 

In no part of the United Kingdom has the keeping of poultry for egg 
production, as a supplementary pursuit, been developed during recent 
years to a greater extent than around Burnley. The development has been 
more or less intensive in its nature owing to local conditions (high cost of 
land, the fact that all food must be provided, large local demand and high 
prices paid for eggs), and the average productiveness of the hens is of su¬ 
preme importance, since without increase of fecundity, the margin of pro¬ 
fit would be insufficient. 

In view of the desirability of encouraging egg production in industrial 
areas, the Burnley example is of considerable value, and these laying com¬ 
petitions have exerted a wide influence. 

For the purpose of the competition of 1913-14 a small holding of three 
acres was rented. The competition was arranged in 4 sections : 

1) Small House Section. — The ordinary small house was used in 
this section : 12 ft. by 8 ft. and 5 ft. 6 in. high at the eaves, rising to 8 ft. 
at the centre, with a run allowing 30 sq. yds. for each bird. 

2) Semi-Intensive Section . — A large flock was located in a house 
measuring 36 ft. by 15 ft. high at the eaves, rising to 11 ft. in the centre 
and allowing 3 V 2 sq. ft. of floor space for each bird. Outside was a run 
divided into four sections for alternate use. ~ 

3) Local Section : restricted to competitors within a radius of eight 
miles of Burnley, the houses used being similar to those in No. 1. 

4) Dry Feeding Test: in which were birds representing 4 noted lay¬ 
ing strains. 

Each of the small houses used accommodated 234 birds; in Section 2, 
156 birds were placed in the large house, grouped into two lots, heavy and 
light breeds respectively. Each competitor in the open sections was re¬ 
quired to enter 8 birds, 4 in the Small House Section and 4 in the Semi-In¬ 
tensive Section. Comparisons between the two can be made, as the feed¬ 
ing and other conditions were the same, the only differences to be noted 
being as regards the size of house and the number of inmates. 

The following table shows the differences as to average number of eggs 
laid per hen. 

It is evident that the smaller flocks (small houses) yielded a larger 
number of eggs in winter, though the differences are small in the aggregate. 
Except in one case, this difference is more’ apparent with heavy than with 
light breeds. How far the better results obtained with the small houses 
make up for the greater cost of equipment and of labour, requires further 
proof. 

The Dry Feeding Test did not prove successful; the 16 birds never 
presented the same bloom and vigour as the others, especially during the 
winter. The dry feeding consisted of equal parts of bran, biscuit meal, 
scraps, ground oats and biscuit dust with 10 per cent of fish meal as a dry 
mash, and of equal parts of wheat, oats, cockle and kibbled maize, or bro¬ 
ken barley mixed and given in an automatic feeder. 
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Average Number of Eggs Laid per Bird Annually in the Small 
and the Large Houses. 


Breed 

Number of Pullets 

Number pf Eggs 

in Iyarge House 

Number of Eggs 

in Small House 

1 

White Wyandottes. 

48 

1 

174.62 

192.35 

Buff Orpingtons. 

16 

136.75 

142.31 

Buff Rocks. 

4 

140*25 

163.25 

Rhode Island Reds. 

4 

181.00 

167.75 

White leghorns. 

6S 

166.30 

166.94 

Anconas. 

16 

181.S1 

173-06 

All Breeds. 

i ** 

167.13 

172.98 

Heavy Breeds. 

72 

164.65 

178.25 

Iyight Breeds. 

S4 

169.23 

168.10 


During the competition, which lasted 1 year, 71 709 eggs were pro¬ 
duced ; of these 13 526 (or 1S.86 per cent) were laid in the winter cycle 
(October to January inclusive), this percentage being distinctly above the 
average. The cost of food under such conditions must always be heavy. 
In this competition it worked out at 7s. 4 d. per bird, per annum. The va¬ 
lue of eggs sold per bird was 19s. 3 d. } and the average price was is. 4 1 / 2 d, 
per dozen. 

426 - The Ancestry Of the Goose. — The Journal of Heredity , Vol. VII, No. 1. pp. 39-45, 
4 figs. Washington, January 1916. 

The ordinary breeds of domesticated geese are the slightly modified 
descendants of the grey lag goose [Anser anser L.) which is still found wild 
throughout northern Asia, although nearly extinct in Europe. It had 
already been domesticated at the most remote period of civilisation. There 
appears to be in Anser anser and its tame descendants, as well as in the Chi¬ 
nese species ( Cygnopsis cygnoides ), a strong tendency to the production 
of white mutants and from these the white variety of both species has been 
created. As a rule, the changes due to domestication (waddling walk, 
lessened ability to fly and deeper rump) are those that would naturally 
be produced by selection of specimens possessing the best marketable form. 

The American Standard of Perfection recognises the following breeds 
of geese : Toulouse (gray) Embden (white), African (gray), Chinese (both 
brown and white varieties), Wild or Canadian (gray) and Egyptian (colour¬ 
ed). Ofjthese, the “ Toulouse ” seems to have been produced in France; 
its plumage much resembles that of A. anser but the colour pattern is sim¬ 
pler. The Embden” has been obtained by North German breeders in 
and around Westphalia by selecting white “ sports ” and breeding from 
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them. The history of the “ African” breed is somewhat uncertain. It is 
said to be a cross between the Chinese goose, the Toulouse breed and some¬ 
times the Embden. The fleshy protuberance on the beak is charact¬ 
eristic of domesticated forms of the Chinese species, also the black stripe 
down the back of the neck, while the plumage resembles to some extent 
that of the Toulouse goose. The 3 above-mentioned breeds are heavy 
weight or market varieties, weighing from 17 to 25 lb. when properly fat¬ 
tened. 

The Egyptian breed comes from an entirely different species (Chem- 
lofiex aegyptiacus ) which has been of much importance to the domestic 
economy of Egypt ever since the beginning of history. 

The Canadian goose is the domesticated wild goose of N orth America 
(Branta Canadensis). It is easily tamed, but has little commercial impoit- 
tance as a domesticated breed. The Chinese goose ( Cygnopis cygnoides) 
lays well and furnished a good quality of meat; it is the largest of all wild 
geese and weighs from 10 to 14 lb. It is yearly becoming more popular 
in the United States and deserves to be widely kept. All these species 
an be interbred freely in captivity. 

427 - Parthenogenesis in the Silkworm. — Uecaillox A. in Comptcs-Rendushebdomadaires 
des Seances de VAcademic des Sciences , Vol. 162 , No. 6 , pp. 234-236. Paris, February i6 } 
1916. 

Observations made in June 1914 and June 1915 (with moths of the 
univoltine breed) with a view to solving the vexed question of the parthe¬ 
nogenesis of Bombyx mori. The following conclusions w T ere drawn: 

x) Opposition in the case of females that cannot mate becomes 
very irregular. 

2) A certain number of unfertilised eggs can undergo changes in 
colour similar to those shown by fertilised eggs which develop normally. 
This is in agreement with previous observations. 

3) Shaking unfertilised eggs is incapable of increasing the number 
that change their colour. In this experiment the eggs were placed in card¬ 
board boxes immediately after they were laid and shaken vigorously for 
5 minutes and again several times during the next 3 days. 

4) The action of sulphuric acid (diluted in an equal volume of wa¬ 
ter and allowed to act for 5 minutes on unfertilised eggs) is also negative. 

5) It seems logical to conclude, as all previous workers have done, 
that the changes of colour undergone by certain eggs are a proof that par¬ 
thenogenesis occurs in the case of the silkworm; only a cytological study, 
however, is capable of deciding the question definitely. 

428 - Food of the Rainbow Trout {Salmo irideus Gibb.) in Alpine Lakes, — kaiser . 
Vetch 1 ,. and Fehlmann J. W., in Schweisensche Fischer ci-Zeitun^, Year 23, No 12 
pp. 320-325. Pfaifikon (Ziirich), December 1915. 

A pr elimi n ar y account of observations made early in October 1915 
at the Hydrobiological Station at Davos (Switzerland). (1). 


{Ed.) 


(1} See B. March 1916, No. 329. 
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The fish under observation were 5 months old and were derived from 
the hatchery at Heuweise, near Buchs. The plankton of Take Davos 
which forms the food of the larvae is chiefly composed of species of Daph~ 
nia t Cyclops and a Centropogid Diaptomus denticornis Wierz. This lat¬ 
ter, which is red in colour owing to its carotin content, forms practically 
the entire food of the rainbow trout. Not only are the stomachs of the fish 
completely crammed with specimens of this crustacean but their excreta 
are coloured a vivid red by the carotin. 

This is all the more curious in view of the fact that Daphnia forms a 
much greater proportion of the plankton of the lake than Diaptomus and, 
being sluggish in its movements, is much more easily caught than Diapto¬ 
mus which is a good swimmer and very active. Parallel experiments with 
the fry of the common trout (Trutta fario) have shown that this latter fish 
is more catholic in its tastes. 

This observation is regarded as being of considerable importance and 
throws light upon some common, but hitherto obscure, phenomena. It 
also confirms the results of several other authors. Dr. G. Surbeck in an 
article on the stocking of alpine lakes with rainbow trout has already sug¬ 
gested that the red colour of the trout in lake Sul is due to the presence 
of large numbers of Diaptomus . Unfortunately, he omits to give the exact 
name of the species, which might possibly be D. bacillifer Koelbel as this 
latter also shows the characteristic red colour. At the same time it may 
be assumed that D. denticornis was the species concerned, as D. bacillifer 
lives chiefly at altitudes ranging from 7900 to 8900 feet and, according to 
Zschokke, has only been found three times at a lower altitude than 5940 feet 
whereas lake Sul is only 6320 feet above sea level. Furthei the two species 
never occur together. More recently, TEGERhas concluded, from his exper¬ 
iments on the stocking of alpine lakes that, contrary to the prevailing 
opinion, the rainbow trout is the best species for this purpose. 

In view of the fact that the rainbow trout of Take Davos possesses the 
same red flesh as those of Take Sul and that Diaptomus denticornis forms 
practically the entire food, not only of the fry, but probably* of the adult 
fish also, it may be concluded that the red coloration of the flesh of the 
rainbow trout in the alpine lakes is derived from Diaptomus denticornis. 

We thus have the reason why the rainbow trout, contrary to expec¬ 
tation, does not leave Take Davos, notwithstanding the fact that this lat¬ 
ter has an outlet and the flow of the water is favourable. It is because 
the fish find food to their taste such as does not occur, for instance, in the 
lakes of the plain, in spite of their richness in insects, larvae, small fish etc. 
This theory is confirmed by the fact that the rainbow trout does not usually 
leave the lakes of the plain as a one or two year old fish, but only at matu¬ 
rity or thereabouts, as if it were then anxious to find a spot which would 
ensure a suitable food supply for the larvae. 

The point of practical value in connection with these observations 
is that henceforward it will be possible to determine immediately whether 
or not an alpine lake is suitable for stocking with the larvae of Salme - in- 
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deus. Where the plankton is shown to contain Diaptomus denticornis 
this species will succeed well. 

The red colour of Diaptomus cannot be the reason for the larvae pre¬ 
ferring this species to the exclusion of all others but less obvious factors 
must be concerned, either of a purely mechanical or possibly of a bioche¬ 
mical nature. Undoubtedly, Diaptomus should be the cause of much more 
rapid growth on the part of the fish as, owing to their preference for this 
species, they eat considerably more than they would otherwise do. 

Cyclops and Daphnia are thus only eaten by young rainbow trout 
when there is nothing better to be had. If, however, the fish make such 
strict selection from among the living plankton, it is obvious how little 
appeal must be made by such substitutes as pieces of spleen, brain, liver, 
fish meal etc. The degeneration observed in the fish of the waters of the 
plain is possibly due to the unsuitable diet in their early stages. In Eake 
Davos this degeneration has not been observed. It follows from this that 
the hatcheries which can feed their larvae with Diaptomus denticornis 
furnish the healthiest and quickest growing fish. Breeding of Salmo 
iridens should therefore only be carried out in the alpine lakes and not in 
the plain. This method should enable breeding trout from alpine lakes 
to be substituted for those imported from their native waters, often at 
considerable expense, in order to reinvigorate the population of the waters 
of the plain. 


FARM ENGINEERING. 

420 - Chaff-cutter with Curved Blade and Plate for Packing the Straw. — niustnerte Land - 
wittschafltU'he Zeihmg, 3rd. Year, N° 10, pp. 61-61 + 4 figs. Berlin, Feb. 2,1916. 

The chaff-cutter patented by the firm of Heinrich Schrameyer of Hals- 
bergen, near Osnabriick, Germany, (German patent N° 289461) differs 
from others already in use, through the fact that the plate for compres¬ 
sing or packing the straw forms part of the feeding tube, being joined to 
the lower portion of this latter and pressing the straw against the side 
opposite, nearest to the blade. By means of this arrangement, the sheaves 
are well chaffed without having been previously opened out, i e. just as 
they come in from the field. 

The chaff-cutters employed hitherto have the following drawback: 
when cutting is begun, the sheaves being tied round the middle their ends 
only partially fill the orifice of the feeding tube, and they are consequently 
pressed unevenly in the plane of the blade. This latter does pot meet 
with the resistance necessary for clean cutting and as a result a portion 
of .the straw is crushed and torn instead of being properly cut. 

To overcome this difficulty, in the new chaff-cutter the packing plate 
is arranged in such a way that directly the blade begins to act the plate 
presses the straw against the opposite side of the feeding tube and ensures 
a clean cut. 
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Fig. 1 shows the machine in side view and fig. 2 in front view. Figs. 3 
and 4 show the method of working of the packing plate and of the blade : 


Chaff-cutter with Curved Blade and Plate for Packing the Straw. 



Fig. 1. — Machine in side view. 
Fig. 2. — Machine in front view. 


in fig. 3 the straw, still in its loose condition, does not completely fill the in¬ 
terior, of the feeding tnbe and neither plate nor blade have yet begun to 
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act; in fig. 4 the packing plate has pressed the end of the sheaf against 
the opposite wall and the blade has begun to act. 

Examination of the figures shows that (fig. 1) the curved plate a on 
which the sheaf is placed is followed by a cylindrical tube r, into which the 
straw is fed until stopped by a plate b adjustable according to the length 
of cut required. A curved plate p (figs. 2-3-4) hinged to the lower part 




Pig. 3 and 4. — Mode of action of blade and packer. 


Fig* 3 


Fig. 4 


of the feeding tube and is maintained in the open position by means of a 
long spring /. A curved arm h is connected with the plate p and through 
the agency of a roller presses against the cam n mounted on the shaft w 
of the blade m. This latter, revolving in the direction of the arrow, gra¬ 
zes the plate p in scissor fashion; the knife” is worked by a gear driven off 
a pulley. The bush k (fig. 1) enables it to be thrown in and out of gear at 
will. The blade is protected by a guard $. 

430 - Apparatus for the Cheese Curing Room. — Sckwezserische Miichzeiimg. Year 43, 
No. 14, p. 3. Schaffhausen, February 18, 1916. 

Hitherto all the work of salting and cleaning cheeses in curing or store 
rooms required a good deal of labour, as every cheese had to be removed 
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from the shelves, carried to a table to be treated and then put back into 
its place, all by hand. When large and heavy cheeses have to be salted 
two or three times a week the work becomes especially fatiguing, since 
the cheeses on the upper shelves are often io or 12 feet from the ground 

M. David Lortscher of St Gallen, the inventor of the cheese mov¬ 
ing apparatus “ Merkur ” at present in general use, has devoted some years 



Apparatus ff Mars ” for the manipulation of heavy cheeses. 


to the study of the problem and has now invented the portable cheese salt- 
ing table Mars ” worked by hand or power, which effectively saves a vast 
amount of labour in the curing or store room. 

, The apparatus, shown in the accompanying figure, consists of a kind 
: mounted in a frame on rollers, so as to be easily moved in the passages 
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between the rows of shelves. The lift platform is suspended by two strong 
wire , ropes between two uprights. 

Part of the platform is occupied by a cleverly constructed salting table 
fitted with a device for turning the cheese over, leaving sufficient space for 
the workman. A 1 % HP. electric motor is sufficient to propel the whole 
apparatus forwards and backwards, or to raise close up to the top shelves 
and lower to the ground the platform and salting table together with the 
man and three heavy cheeses. The lift is fitted with automatic stops. The 
salting table and the platform are provided with rollers covered with rubber 
and worked by electricity. 

When the table has been lifted to the proper height the rubber roller 
on the table is placed under the part of the cheese projecting beyond the 
shelf. The roller is set in motion and draws the cheese into the table where 
it is treated. By a simple device the heaviest cheeses are turned over without 
any exertion on the part of the operator, and by reversing the motion of 
the roller the cheese is returned to its place on the shelf. For the lower 
shelves the table is removed, the platform itself acting as table, being pro¬ 
vided with the necessry rollers and turning device. 

As electric power is not everywhere available this apparatus is also 
constructed for hand power. It is built in different sizes to suit any height 
and width of passage. 


431 - Chain Pump or Conveyor. — The Practical Engineer. Vol. 53, No. 1507, p. 20. London, 
January 13, 1916. 

A number of chain pumps have already been devised, some consisting 
essentially of tubing fitted with piston disks, the chain merely connecting 
the disks, others of series of little buckets, and others again of a compound 
endless chain — carrying the liquid by capillarity and adhesion — which is 
formed by a central chain surrounded by two metal wire helical springs. 
Messrs J. C. Grant and A. Jarvis have now found by experiment 
that water either alone or carrying solids in solution or suspension can be 
very efficiently lifted by a simple bare chain, though the quantity varies 
considerably with the pattern and size of the chain. The form of chain 
found most suitable is the double jack chain, of which a few links are shown 
in the accompanying illustration, each link having a single and a double loop 
in planes at right angles to each other. 

The example illustrated is for raising water from a well. A small pul¬ 
ley having a V groove is mounted on a shaft supported on a framework 
above the well and driven by a hand wheel. Over the pulley passes an end¬ 
less chain long enough to descend beneath the level of the water in the well 
and passing round a submerged weighted pulley, also V grooved. The upper 
pulley is mounted in a casing with a chute into which the water is discharg¬ 
ed. On rotating the chain rapidly, the rising run lifts the water which 
forms a cone shaped mass at the surface and gradually assumes a cylin¬ 
drical form round the chain. The upper pulley must be of small diameter 
to give a sudden change and direction to the chain and throw off the water. 
The submerged pulley may be of ample diameter. Sand and water even 
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in the proportion of 6 lbs. to a gallon can be readily lifted by the above 
system, -which has been patented. 



432 - Review of Patents. 


Denmark 

Italy 


Spain 


Sweden 
Switzerland 
United States 


Tilling machines and implements 

20 842. Device for motor ploughs. 

150 283. Motor plough. 

150 689. Improvements in the winding drums used lor mechanical 
ploughing. 

150851. Harrow. 

60943. Plough beam. 

61155. Plough with twin bodies and only one mouldboard. 

61185. Improvements in disk harrows. 

39 624. Device for cultivators. 

71 775. Carden implement. 

1 164 774. Stalk cutter. 

1164 792 — x 166 144. Cultivator attachment. 

1 165 097 — 1168 135. Motor plough, 
r 165 213 — 1165 857. Harrows. 

1 t6$ 267. Reversible disk plough and cultivator. 
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Italy 

United States 


Denmark 

Sweden 

United Kingdom 
United States 


Denmark 


Switzerland 


United Kingdom 
United States 


x 165 
1 165 
1 165 
1 166 
1 166 
1 167 
1 167 
1 167 
1 168 
1 168 
1 168 


150 
1 165 
1 166 
1 165 


20 
39 
19 
1 166 
1 166 
1 167 
1 167 
1 167 
1 167 

1 167 


297. Ditching plough. 

527. Harrow attachment for gang plo ugh s. 

S08 — 1166169 — 1 166 207 — 1 167 683. Ploughs. 

X 35 — 1 x66 446 — 1 167 122. Cultivators. 

195. Cotton chopper and cultivator. 

429. Motor plough and cultivator. 

645. Weed cutter and pulverizing machine. 

969. Combined drag and harrow. 

158. Combined'lister and fertilizer distributor. 

201 — 1 16S 202. Wheel cultivators. 

208. Wheeled plough. 

Manure distributors. 

630. Rake fertilizer distributor. 

490. Fertilizer distributor. 

632. Straw spreading attachment for manure spreader. 

642. Manure loader. 

Drills and sowing machines 
S69. Drill. 

563. Share for drills. 

756. Potato planting and manure distributing machine. 

4 77 — 1167814. Seed and fertilizer distributor. 

502 — 1 166 962. Planters. 

438. Check-row com planter. 

545. Drill attachment. 

551. Disk grain drill. 

662. Seed feeding apparatus for cultivators with disks and elastic 
teeth. 

907. Potato planting attachment. 


Reapers , mowers, and other harvesting machines. 


1 

1 

1 

1 

1 

1 

1 

x 

1 

X 

I 

I 


20 793. Canvas conveyor for binders. 

20 821. Horse rake and stacker. 

20 848. Reaper. 

20 S77. Sheaf carrier for reapers, 

71 666. Device for lifting the cutter-bar of mowers and throwing them 
into and out of gear. 

71 776. Apparatus for sharpening scythes. 

19 767. Sheaf binding harvesters. 

164 691. Cutter bar for harvesting machines. 

164 713. Mowing machines. 

165 169. Guard means for the cutting mechanism of binders, mowers etc* 
165 319 — 1165 650 — 1166 329. Grain shocking machine. 

165 758. Com harvester. 

166 136. Side-delivery rake. 

166 594. Hay unloader. 

166 963. Attachment for hay rakes. 

167 213. Seed harvesting attachment for mowing machines. 

167 651, Hay loader. 

167 739. Grain loading machine. 

167 91X. Grain carrier for harvesters. 
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Machines for lifting root crops. 

United States 1166 083. Machine for topping beets. 

1 166 762. Beet harvesting machine. 

Threshing and winnowing machines . 

60 887. New threshing machine. 

61 014. Machine for winnowing and grading all kinds of grain and pulse. 
61 269. Elevator riddle adaptable to any system of threshing machine, 
61 270. Improvements in threshing machines. 

1165 241. Threshing machine, maize sheller or like machine. 

1165 786. Threshing machine. 

1166 647. Corn husking machine. 

1166 730. Pea and bean thresher. 

Machines and implements for the preparation and storage of gram, fodder etc. 

Spain 69 877. Frames for baling hay, straw cotton, cork etc. 

Switzerland 71 9x3. Electrostatic groats cleaning machine. 

United States 1164 922, Baling press. 

1 167 85S. Alfalfa meal grinder. 

1 167871. Ensilage protector. 

Dairying machines and implements . 

20 813. Pulsator for milking machines. 

20849. Milking machine. 

20S55. Drum for separators. 

1 053. Implement for treating milk for the preparation of cheese. 
20417. Cow milkers. 

Oilier agricultural machines and implements. 

Denmark 20 829. Peat kneadin g machine. 

British India 2 186. Improved methods of separating fibres from seeds and appara¬ 

tus thereto. 

Italy 150 211. Pincers for marking live stock. 

150 819. New sprayer for insecticides and anti-mildew liquids. 

Spain 60 945. Filtering plates for beetroot filtering presses. 

60 975. Machine for cutting cork slabs into sheets. 

61 010. Boring machine for discovering water at small and considerable 

depth. 

61 084. Improvement in machines for sharpening the knives of machines 
for cutting cork disks. 

61 267. Apparatus for the carriage of bananas. 

Sweden 39 438 . Overhead carrier for stables. 

Switzerland 71 877* Device for tying up vine canes. 

71 878. Device for untying live stock in stables. 

United States 1165 481. Steering device for tractors. 

1165 708 — 1166 246. Tractors. 

1165 930. Motor driven tractor, 

1167 302. Traction engine. 


Denmark 


Netherlands 
United Kingdom 


Spam 


United States 
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433 " Small Circular Reservoirs in Reinforced Cement — Paris, rapfaele, in Gmnak buedeing 
dl Agncoltura della Domemca, XVXIth Year, No 9, p. 68, 3 figs. Piacenza, Feb. 27, 1917. construction 

The system proposed by the writer consists essentially in the construc¬ 
tion of 2 walls of reinforced cement which form the sides of the embank¬ 
ment. These latter are connected transversely and thus ensure stability 



Impermeable clay better.. 
l*\c. 1. — Vertical section threugh renrvoir. 



without the necessity for constructing the ordinary embankments which 
are so much more costly. 

By means of this system, the weight of earth necessary to oppose a 
unit volume of water may be reduced to a minimum; the walls of reinforc¬ 
ed cement render the sides impermeable. By covering the bottom with 
a layer of day this latter is also rendered waterproof and the heavy expen¬ 
ses in connection with foundations are divided. As shown in Big. 2, the 
walls are formed of cement tiles which may be reinforced with a network 
of metal. The tiles are strengthened at the cross joints by means of ribs ; 
their length is thus limited to the distance between the said joints. 

The expenses necessary for a plant sufficiently large to irrigate 61.8 
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acres supplying 5716 cubic feet of water per acre every 10 days are estimat¬ 
ed at a little less than £400. Of this sum nearly £80 is required for a 
motor pump, estimating a difference in level of 82 feet and a flow of 2.64 
gallons per second, and £ 278 for the construction of a reservoir of 17 658.5 
cubic feet capacity (1). 

434 - Effect of Temperature on the Strength of Concrete. — Engineering, voi. cl. 

No. 2614, p. 109. Uondon, February 4, 1916. 

Much uncertainty still exists as to the time required before the forms 
can be removed from reinforced and other concrete works, and loads applied 
with safety. 

With a view to contributing to the solution of the problem, Mr. A. B. 
Mac Daniel has made some interesting experiments at the Engineering 
Experiment Station of the University of Illinois in order to test the effect 
of temperature on the rate of increase in strength in concrete. 

For this purpose over 150 cubes and cylinders of concrete were made 
and stored at mean temperatures ranging from 26.5° to 90.6° Fahrenheit 
and tested after intervals of from 3 to 28 days. The concrete used was 
1 part by weight “ Universal ” Portland cement with 2 parts sand and 
4 parts crushed limestone, corresponding to 1 : 2.2 : 3.6 by volume. 

The moulds were 6 inch cubes or cylinders 6 in. in diameter and 6 in. 
long or 8. in. in diameter and 16 in. long. 

Some of the specimens were moulded at the temperature at which they 
were to be stored, most of them, however, were moulded in the laboratory 
and taken to the storage rooms after setting for 6 hours. In all cases they 
were kept moist. The figures obtained for the cubes were multiplied by 
0.73 to make them comparable with the data obtained for the long cy¬ 
linders. 

At low temperatures the strength was found to increase slowly, provided 
the specimens were not alternately frozen and thawed, as this caused disin¬ 
tegration. At ordinary and comparatively high temperatures, higher crush¬ 
ing stresses were reached in a given time and generally the stress seems to 
increase with the storage temperature. 

The average stresses obtained with specimens stored at a mean tempera¬ 
ture of 48.5° F. were 800 lb., 1130 lb. and 1410 lb. per square in. respectively 
after 7,14 and 28 days, while for a set stored at 72.8° F. the figures w r ere 880, 
1210 and 1530 lb. per sq. in. for the same periods. 

As a result of these experiments Mr Mac Daniel concludes that for con¬ 
crete hardening at from 60 to 70° F. the ratios of strength at 7, 14 and 21 
days to the strength at 28 days may be taken as about 0.5, 0.75 and 0.9 
respectively. The ratios are higher for high temperatures and lower for 
low temperatures. The actual strength of concrete after 1 week at a tem¬ 
perature of 60 to 70° F. would be practically double that of the same material 
kept at from 32 to 40° F. 


M See also R. Cappelli and A. Bruttini. I serbatoi Cappelli in Bollettino della 
Societ& degH Agricoltori Itahani , XVth Year, No. 2, Rome, January 31. 1910. 
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A diagram accompanying the article gives, with a fair degree of approxi¬ 
mation, the strength attained by concrete kept at temperatures between 
15 and 90° F. for periods ranging from 3 to 28 days. 

435 - Extensive Use Of SilOS in Kansas, U. S. A. — Nichols, J. B., in The Country Gen - 
tkman, Yol. EXXXI, No. 3, p. 108. Philadelphia, Jan. 15,1916. 

There are now more than 10 000 silos in the State of Kansas ; in 1909 
there were only 160. The leading silo counties are in the most prosperous 
sections. For example, Sedgwick, an especially rich county, has the lead 
with 372 silos, Reno comes next with 333 while Lyon and Summer have 
273 each. The greatest percentages of increase are found in the western 
counties. For example, the gain in Meade County in 1914 was 600 per 
cent; Barton 336 ; Rooks 244 ; Clark 216; Pratt 144 ; and Ford 142 per 
cent. This rapid increase is due largely to the activity of the State Exper¬ 
iment Station, which has demonstrated that silage from sorghum and kafir 
corn has a high a feeding value as that from maize. For instance, the aver¬ 
age yield of Kansas orange sorghum at the Station farm at Manhattan 
for the last two years has been 18 tons an acre. Fields of 12 to 15 tons an 
acre of sorghum and kafir corn in the eastern part of the State are common; 
in almost all cases these yields are much larger than those of corn. The 
average yield decreases as one goes westward, but good yields of silage are 
produced from the sorghum most years as far west as the Colorado line. 

A11 even greater increase in silo building is expected in the future. 
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436 - Cash-renting and Share-renting in Missouri, United States. — Johnson o. r., in 
The Country Gentleman , Yol. EXXXI, p. 18. Philadelphia, January 1 1916. 

In a farm management survey made in North western Missouri, figu¬ 
res gathered on the 669 farms showed that the average share tenant made 
$ 138 greater net income than the cash tenant, and that a share of the crop 
paid the landowner 1.3 per cent higher interest on his investment than was 
received by the owner who rented for cash. 

The following averages were obtained : 

a) the total net income of the average tenant who rented all his 
land on a share basis was § 548, the owner receiving 4,9 per cent;' 

b) the average cash renter made $ 410 and paid a rental that return¬ 
ed 3.6 per cent to the owner; 

c) the tenant who rented his crop land for a share and his grassland 
for cash made a net income of § 507; the owner received 5.9 per cent on 
his investment. 

437 - Labor Income in Minnesota, United States. — The Country Gentleman , voi. exxxi, 
N. 1, p. 18. Philadelphia, January 1,1916, 

In Rice Country, Minnesota, records were taken from 400 farms in 
order to determine the relation between the numer of units of labor on a 
farm and the labor income. 
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The bamboo stems sold by the big grower should be some 16 feet long; 
picked stems averaging 19 ^4 to 29 % feet in length. There then remain 
the tops for which there is considerable demand among horticulturists 
and basket manufacturers who are prepared to pay them is. yd. to 4s. gd.^ 
per ioo, according to the diameter. Including this secondary product 
therefore, a plantation ma} T be said to produce, between the 4th and 10th 
year, nearly £ 1000 worth of stems. 

According to the price lists of the chief French firms exporting bamboo 
stems the average retail prices for canes of various lengths are as follows : 


length 

Width 

Price per i 

metres 

millimetres 

£ s. d. 

0.60 

6 

1-5 

0 r 0 

6-S 

1. 7 

c 

M 

M 

C-S 

2. 0 

1.20 

S-i'* 

2.9 

1.30 

10-12 

3-6 

IoO 

12-15 

99.6 

1.50 

lS-22 

17 . 5 

2.00 

12-15 

11. 1 

2.00 

lS-22 

19.10 

3 oC 

35-55 

3 - 19-4 


On the basis of these prices, the writer calculates that in the estimation 
of the value of the bamboos produced by a plantation the standard price 
of 6s. 4tf. per 100 only represents 1 / 10 th of the real value for the retail 
trade seeing that what are considered as picked stems by this »latter are 
at least 30 to 40 mms. in diameter (1 x / 5 to 1 3 / 5 inches). This is addit¬ 
ional evidence in favour of the cultivation of this crop in uncultivated soils 
whether of plain, hill or mountain. 

440 - Cost of Running a Peach Orchard in North Carolina, TK S. A. — page a. w., in 
The Country Gentleman , Vol. EXXX, No. 47, pp. 1750 and 1772. Philadelphia, Nov. 20 
1913. 

The farmers of Moore County, North Carolina, have established an or¬ 
ganisation, known as the Sandhill Board of Trade, the chief object of which 
is to ascertain exact facts and conditions, and profits and losses on all the 
farms and crops in the territory. The carefully tabulated information 
gained by this society is of real and practical value to the whole country. 

The present writer takes as an example the case of peach growing 
such as it appears from an examination of the books of the Carolina Fruit 
Company, a little ninety-acre orchard which may be regarded as typical. 
It was planted in 1907 on laud cleared of scrub oak and pine stumps. „ 
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The receipts and expenses of the Company, from its beginning until Sept, i, 
1910, when the first small crop of peaches was sold, were as follows: 

Table I.— Statement for the Period Jan . 1, 1907 to Sept, 1, 1910. 

Receipts : 1907 to Stpnmbev 1 1910. 

Capital stock : 

Issued for cash . §1 2 620.00 

Issued to promoter.. .1250.00 


$13 S70 00 

Cotton grown on an acre in 1909.* . 53 S2 

Cowpeas grown between trees. .. 176 00 

Corn sold. 3 30 

Interest in idle money invested.* . - . 40.2& 

Owed open account. . 161 23 

IUaches sold, 1910. 2 203.26 

$ 16 707 $9 

Disbursements : 1907 to September 1, 1910. 

140 acres of wild land. $ S45.00 

Building: 7-room house, 4-mule bam, shed and tenant . 

house... 1214.96 

1700 peach trees.. ... . SS4.S5 

Fence. 66.45 

Well . 111.50 

Total labor bill, including clearing land . 4 509.31 

Fertilizer for 3 *4 years, including all crops ., 2 007.8S 

Seed.—coni, cotton, pea^,etc. 70.05 

Pair mules and harness. 358.45 

Machinery, total... 484.95 

Feed for mules. 763.19 

Crates for peaches. 236.68 

Sprajdng material . 421.96 

Taxes. 187.05 

Legal expense, incorporating, etc. ijO -95 

Office expense, including auditor and travelling. 5x6.19 

Exchange on checks. 

Freight on peaches .. 3 °x *°5 

Salary paid superintendent. 1 760.00 

Insurance.. 30.00 

General expense, small miscellaneous items ....... 180.6S 

In superintendent’s hands. Spent but not accounted for 299.16 

Money loaned .. 32.23 

Profit and loss...' 54-53 

Promoter’s bonus. 1,250.00 


$ 16 7o; $9 
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Table II. — Statement for the 4 years' working 1911-1912-1913-1914 


1 

INCOME. 

Mortgage. 2,028.99 i 

Bills payable. 1,990.00 j 

1912 Peaches.! 

1913 Peaches. 

1914 Peaches. 

1911 

1912 

1913 

1914 

$S 098.51 

$10,431.69 

$15**30-90 

$ 13 , 460.02 

Expenses. 





Mortgage and interest. 

$2,132.99! — 

— 

_ 

Taxes . 

17.24 

$28.70 

$42.01 

$126.56 

Bills receivable. 

66.00 


— 

— 

Interest, less discount. 

— 

78-15 

62.10 

129.70 

Legal fees. 

6.00 

— 

“ 

— 

Fire insurance. . . . .. 

— 

41-93 


32.00 

Superintendent’s 'salary. 

720.00 

480.00 

480.OO 

1,080.00 

Freight, expressage, telegrams, and telephone 





service . 

195.00; 284.59 

11,59 

53-39 

Crates . . . . . 

695-25 

2,081.77 

1 , 075 - 5 ° 

1,688.00 

Labor. 

1 . 375 -oS 

3,221.64 

3,206.08 

3,954-36 

Repairs, additional tools, etc. 

478.81 

387.11 

147.91 

95-09 

Sundry supplies. 

165.34! l 3 8 -57 

56.93 

83.11 

Fodder, grain, etc. 

47 . 05 , 219.46 

216.52 

240.24 

Superintendent, to account. 

97.48; — 

— 

— 

Charged proportion of cost oi packing house 

! — 

j 200.00 

300.00 

— 

Fruit trees... 

i 

! 87.07 

53-03 

— 

Seeds. . . . 

27.12; 33.75 

12.90 

64.9O 

Fertilizer. 

! 776.001 591.00 

949.51 

875.70 

Spraying material. 

• 160.11 

1 225.II 

289.32 

280.19 

Printing, stationery, postage, etc. 

; — 

— 

25.10 

32.18 

Bookkeeper and auditor . . 

| 224.50; — 

SO.OO 

240.00 

Depreciation on buildings . 

131.09 — 

— 

I 93- I 5 

Depredation on machinery, etc.. 

— 

j - 

— 

113.80 

Cash on hand . 

783-45 

i - 

— 

— 


$8,098.51 

$8,098.85 

$7,008,50 

$9,282.37 

Balance, net profit on operations. . . 


2,332.84 

8,122.30 

4,277-65 


$8,098.51 

$ 10 , 431.69 

$I5»I30,80 

$13,560.02 
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Table III. — Balance Sheet for 4 years' Working 1911-1912-1913-1914. 


19*1 2922 1913 1914 


Assets. 

Land and trees. 

Buildings. 

Engines, implements, etc. 

Mules .... . 

Stock of spraying material . . . . 

Cash on hand. 

Mortgage. 

Accounts due company. 

Treasury stock, 100 shares . . . . 

Crates on hand.. . 

Fertilizers on hand. 

Cost of clearing new land .... 
Cost of new water service. .... 

Liabilities. 

Capital stock. 

Bills payable. 

Accounts payable. 

Superintendent, balance. 

Surplus, 1912. 


Profit and loss account, 1913: 

Surplus 1912.$2,875.93 

Less superintendent’s share of 

profit, $583-21, and sundry 1 

adjustments, $64.37 .... 646.68 


$2,229-25 j 

Profit 1913, $8,122.30 Superin- ; 

tendent’s share $2,030.58, . 6,091.72 j 

$8,320.97 ! 


Dividend 1913, 45 %. 6,331.50 , 

Surplus.’.$1,989.47 | 

Profit and loss account, 1914 . . 1,989.47 

Balance, 1913, less half amount 
of stock issued to super in- 

tendent.L737.00 

252.47 j 

Add sundry adjustments .... 33.17 


Profit and dividend, treasury 

stock. 250.00 ; 

Profit, season 1914.4,277.65 

$4,813.29 

Dividend, 1914, 15%. ... - 2,629.50 } 

$2,183.79 : 


$ir,Soo.co $11,800.00 $13,530.00 

2,124.13 

1,824.13 

1.738.50 

770.00 

856.19 

1,024,60 

750.00 

55 -oo 

r,o5o.oo 

! 156.00 

50.00 

75 -oo 

1 1 , 094*29 

965.93 

338.2 5 

97 - 7 ° 

92.70 

— 

L 575 - 10 

— 

24.50 

— 

— 

1,000.00 

496.00 

300.00: 

510.00 

51.00 

50.00 

— 

— 

— 

i 93 -°° 

— 

— 

229.94 


$15,860.00 $18,914.22 $16,488.95 $19,713.7 9 


$13,870.00 $14,070.00 $14,070.00 $17,530.00 
1,990.00 1,700.00 — . — 

268.29 — — 

— 429.48 — 

2,875.93 — — 


i, 989 . 47 : 


2.183.7., 
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Success has been almost entirely due to the superintendent whose 
interest was obtainable only on the condition that he be given a fifth share 
in the orchard at the end of four year's work. As a result of the payment 
of this interest the capital stock of the Company has been increased to 
$ 17 530. 

Out of the profits as shown in the accompanying balance sheets the 
company has also planted 25 acres of new trees, has built a big packing 
house costing $ 1 400, bought a new pair of mules, installed a water s3 r stem 
and added a larger spraying outfit. 

441 - The Practical Balance for a Successful Dairy Farm in the United States.— 

Warren, G. F., in Hoard's Dairyman , pp. 710,731,733. Fort Atkinson, Wipe., Dec. 24,1915. 

In ordinary dairy-farming practice some of the most important fac¬ 
tors for success are the size and diversity of the business, the crop yields 
and the receipts per cow. Each of these problems involves many others. 
For example, good receipts per cow involve the quality of the cow, the me¬ 
thod of feeding and management and the marketing of the product. But 
another factor of more general character and of specific importance in the 
organisation of every agricultural enterprise is that of the distribution of 
the work during the year in such a way as to make the very best use of 
the labour at the disposal of the farm. In agriculture, as in all other ma¬ 
nual occupations, a full year’s work is normally necessary to make it pro¬ 
fitable. 

Enough facts about farming are now available to give us a knowledge 
of how much work it takes to make a full year. Cost accounts on many 
farms show that the entire care of a dairy cow, except raising the feed, re¬ 
quires 140 to 150 hours per year. Sometimes the work is done in 100 hours. 

Most successful farmers work about 2 500 to 3 000 hours in a year. 
If this is called a year’s work, it would require 20 to 25 cows to provide a 
full employment for one man. The writer has indeed actually visited sev¬ 
eral farms where one man does milk and care for 25 cows, but obviously 
such a plan is not practical. However, it is practical to have two men care 
for this number of cows and spend half their time at other work. 

In order to compare farms and thereby learn what factors contribute 
to making a good profit, we must have some standard of comparison. Labour 
income, or the wages that the farmer makes for himself is the best 
means of comparison. To obtain the farmer’s labour income all farm ex¬ 
penses are subtracted from the farm receipts. The difference represents 
the amount that the former and his money earned. Subtracting interest 
on the capital at 5 per cent, we get the labour income. 

If some member of the family other than the operator helps with the 
farm work and does not receive wages, the amount that it would cost to 
hire this work is called an expense. 

The writer then proceeds briefly to examine the influence of the 3 
chief factors: size of the farm, dairying combined with the crop production, 
and the milk yield of each cow, on the labour income of the owner. 

Size of farm, — In the case of 142 farms in the county of St. Lawrence,. 
New, York, attention has been paid to the influence on the labour income. 
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of both the total number of cows and the milk production of each. In 
this locality dairying is the only important industry ; 80 per cent of the re¬ 
ceipts come from the sale of dairy cattle and milk. 

Good pastures are available, but not much good land is available for 
raising crops for sale. The only important crops are hay, maize for the 
silo, and oats. Practically all the grain feed for cows is purchased. Un¬ 
der such conditions, it is evident that the number of cows kept is a good 
measure of the size of the business. The results for the 142 farms are set 
out in Table I. 


Table I. — Relation of Number of Cows to L abom Income in a Region 
Selling little but Dairy Products. 


Number of cows 

Milk sold per cow 

S 70 or less 

$ 7 i - $ 85 1 

> Over S 85 


Labour Income 

j labour Income i 

Labour Income 

Less than 20 . . . 

S 360 

$ 4S7 ; 

S 457 

20 to 30. 

397 

i 

I 152 

Over. 

630 

, 922 

i 774 


As will be seen from the table, the farmers who have less than a 
two-man farm, that is, less than 20 cows, are on the average not making 
more than a hired man’s w-ages. But those who have more cows are doing 
well. 

Table II show r s the relation of the size of farms to profits on 579 farms 
. in Livingston county, New York. This a grain growing, general farming 
and daily region. 


Table II. — Relation of Size of Farm to Labour Income in a Region 
that Combines Dairying with Cash Crops. 


Acres Farmed 

No. of farms 

Average area 

Average 

tillable area 

Labour income 

30 or less. 

17 

20 

17 

$ 54 

3 i “50 .! 

35 

43 

37 

295 

51-100 . 

147 

79 

1 64 

437 

101-150 . 

H 

00 

127 

104 j 

593 

151-200. 

89 

175 

142 

934 

Over 200. 

112 

! 

305 

24I 

I 082 

i 
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The results indicate that, on the average, in this region about 150 to 
200 acres are required for a very successful farm. Of course, some smaller 
farms are successful, but evidently they are working at a disadvantage. 
The larger farms are better equipped with horses and machinery, but nei¬ 
ther of these costs so much per acre as on the small places. One horse is 
sufficient for 20 to 30 acres of general farm crops. If one is to make the 
great saving in human labour that comes from driving three and four horse 
teams, he evidently needs 80 or more acres of crops to keep the horses 
busy. A mixed farm requires for other reasons another one or two 
horses, but in order to obviate over-working of the two labourers available 
the number of cows should be reduced to between 10 and 20. In 
most dairy regions in the United States this means a 160 acre farm ; 
the remaining 80 acres being used for pasture, woods, roads and farmstead. 

Several years ago, an agricultural journal made a study of farms oper¬ 
ated by its subscribers. These farms averaged 167 acres and grew 95 
acres of crops' per farm besides pasture and woods. These farms kept an 
average of 16 cows and 6 horses. They are much larger than the average 
farm and make labor incomes much larger than the average farmer makes. 

In the irrigated zone of Logan, Utah, instead of two or three acres 
being required to pasture one cow. as is the usual average in dairy regions, 
the rich soil and abundance of water make it possible to pasture two and 
sometimes three cows on one acre. Alfalfa gives large yields per acre. 
Sugar beets are the important cash crop. Under these unusual conditions 
a farm of 50 acres may be as large a business as 160 acres is in some other 
regions. 


Tarl& III. — Relation of Receipts per Cow and Cash Crops to Profits 
on 385 Farms with 6 or more Cows , Jefferson County New York . 


Per cent, of receipts from. Crops 

Receipts per Cow from Milk and Its Products 

$ 50 or less 

$ 5 i - $ 75 

Over $ 75 


Labour income 

Labour income 

Labour income 

No crops sold. 

$ 56 

1 572 

$ 926 

’ 1-20 . 

311 

589 

962 

21-50 . 

426 

947 

1183 

41-60 . 

554 

1 366 


Over 60. 

599 

* 

** 


* Only 2 farms in this group. 
** No farms in this group. 


Diversified and Specialised Dairy Farms. — Table III shows that dairy¬ 
men who derive at least a part of the income from the sale of cash crops 










Tabi/b IV. — Distribution of Man Labour [hours) on a Dairy Farm. 
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make much more than do those who sell nothing but dairy products. There 
are many reasons why it pays to combine crops with dairy farming. One 
reason is that two men can milk 15 to 20 cows and yet have half the day 
tor field work. This is more time available than is necessary to raise the 
feed for the cows.The horses kept on the farm also have time to raise other 
crops than feed. 

Another reason why such crops help is that the manure is much more 
effective when spread over more land than when it is all used on the area 
that raises feed for the cows. 

This point is well illustrated by a test continuing for 21 years at the' 
Ohio Experiment Station. When 4 tons of manure were applied per acre 
every*3 years, each ton of manure gave increased crops worth $ 3.49 per 
ton. But when twice as much manure was applied on the same land, the 
additional amount gave crops worth only $ 1.95 per ton of additional 
manure. 

The dairyman is particularly fortunate if he can combine some high 
priced crop with dairy farming. In some States, fruit, potatoes, tobacco 
or cabbages are very profitable crops to combine with dairying. In irri¬ 
gated regions sugar beets are commonly grown on dairy farms. All such 
intensive crops give a very large return for manure. 

In the maize belt one of fhe most profitable systems of farming is the 
combination of dairying and hog raising. 

There are many reasons why at least some cattle should be kept. Cattle 
use up products that w r ould have little value on the market, such as straw, 
stalks and low grade hay. Perhaps the point of most importance is that 
they provide for a full day's and for a full year's work. 

Table IV shows the annual distribution of man labour for a dairy 
farm giving excellent profits. 

The labour is supplied by 3 men occupied the whole year round, with 
temporary outside help at harvest time. The dairy herd averages about 40 
cows and 187 acres of crops are grown. The cash crops are the best ones 
for the region : potatoes, cabbage, timothy hay. The combination makes 
a very efficient business. 

Milk yield oj individual cows. — The importance of good returns per 
cow is shown in Table V, which gives results for 585 farms in Jefferson 
County. They are divided into 5 classes according to the average yield 
per cow. 

Similar figures have also been obtained from several other dairy re¬ 
gions. 

The principal problem in the organisation of a dairy farm consists in 
establishing a perfect balance between the 3 factors mentioned for each 
particular region. This being so, what is required is a careful examina¬ 
tion of each of these factors in order to determine which of their number 
is capable oi modification in order to obtain the best results. 

The method of procedure for this analysis is exemplified in Table VI. 



RURAL ECONOMICS 


5S5 


Table V. — Relation of Receipts per Cow from Milk and its Products 
to Profits on 585 Farms with 6 or -more Cows in Jefferson Comity , New York. 


Receipts per cow 

| Average receipts \ 
i per cow 

1 ! 

Number ot farms j 

i 

Labour income 

$ 30 or less. 

• j S 22 

1 

45 

$ 241 

8 31 - $ 50 . 

• ; 42 

17s | 

394 

8 51 - § 75 . 

• : 63 

221 | 

764 

$ 76 - $ 100. 

80 

III i 

909 

Over $ 100. 

• : 1 X 9 

! 39 | 

I 307 


Table VI. — Relation of Various Factors to Profits , 



Farm No. r ' 

Farm No. 2 | 

Farm No. 3 

Area in acres. 1 

52 

230 

250 

Acres of crops. 

29 

133 

' 109 

Number of cows. j 

11 

; 

i 32 

Receipts per cows.1 

$116 ; 

8 95 

8 56 

Crop yields in relation to the average of j 
the locality. j 

double 

7 , 

V. 

Percentage of receipts that come from crops, j 

21% 

16% 

4% 

Labour income.. 

1 

$ 9S0 

SI 66 I 

I 

— 8 113 


As seen above, N° 1 is a very well balanced farm but is too small. The 
weak points in N° 2 are the crop yields. A neighbour who had all the fac¬ 
tors almost exactly the same, except that he had good crops, made a la¬ 
bour income of $ 2239. In the case of Farm III the owner had nothing 
left as pay for his year's labour, yet he raised very much better crops than 
his neighbour, N° 2, and kept more cows. His weak spot is in the returns 
per cow. If these were as good as on Farm N° 2 this farmer should make 
at least $ 1506. 

442 - Profits and Loss in the Dairy Business of Chemung County, New York, United 
States. — Chubbuck M. E., in American Agriculturist , Vol. 96, No. 25, pp. 9, New York, 
December 18, 1915. 

The Chemung County Farm Bureau has published the results of a 
careful research in order to ascertain the profits and loss in the dairy busi¬ 
ness of the County. The following points were determined: 

a) The feed cost of cows on each farm; 

b) The medium production per farm ; 
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c) The relation between these two factors and the labor income of 
the farmer. 

The results are summarised in the two following tables; the first of 
which gives the average results for the whole County, and therefore compri¬ 
ses hill and valley farms, while the second gives those of 115 valley farms. 
In each table the farms are divided into 5 groups according to the average 
cash returns per cow. 


Tabee I. — Cost of feed per cow in Chemung County. 


Gross receipts 

tor milk and butter 

per cow 

Feed 

raised 

Feed 

purchased 

Total 

feed 

Milk 

and butter 

receipts 

per cow 

Profit 

above 

feed cost 

I*aboi 

income (1) 

1 

$ 50 and less .... 

CJ 

00 

3 7 


$ 37 

00 

1 

$138 ‘ 

S 51 to $75 ... . 

40 

II 

51 

62 

11 

325 

$ 76 to $ 100 . . , 

| 44 

16 

60 

8? 

27 

496 

Over $ 100 . 

| 48 

18 

O' 

00 

119 

53 

l 

921 


Tabee II. — Receipts per cow, 115 valley farms. 


$ 50 and less .... 

42 

3 7 

$49 

3 42 

S— 7 

$ 269 

s 51 to $ 75 ... . 

47 

8 

55 

63 

8 

70 

§ 76 to $ 100 , . . 

53 

15 

68 

87 

19 

747 

8 101 to $ 125 . . . 

52 

19 

7i 

no 

39 

1,038 

Over $ 125. 

53 

23 

76 

140 

64 

2,209 

_ 


(1) The farmer’s labor income is obtained by substracting from the gross profit the expert 
ses and the interest of capital at 5 % ; the labor furnished by members of the farmer’s family 
figures in the expenses and is estimated according to the equivalent local labor remuneration ; 
the farm produce taken for home use constitutes, on the other hand, a further benefit of the far¬ 
mer besides the remuneration thus calculated for his personal labor and management. 


The five groups of farms, classified according to the average cash re¬ 
turns per cow, show a series of clearly defined relations represented, in the 
first place, by the progressive increase of the farmer's labor income in pro¬ 
portion to the progressive increase of the average returns per cow ; by the 
increase of purchased feed in proportion to the increase of production of 
raised feed; by the increase in production of raised feed in proportion to 
the increase of total feed consumed, with a constantly progressive relation 
to purchased feed, and a less constant one to feed raised on the farm. It 
may therefore be concluded that, though the labor income in the several 
groups of farms thus divided is the result of factors that may have influenced 
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it in various ways, the first place among these factors must in practice 
be given to the average production of the cow's. This production necess¬ 
arily depends more upon the quality of the cows employed and upon the quan¬ 
tity of purchased feed they eat than upon the increase in price of the for¬ 
age raised and consumed on the farm. The great difference to be seen in 
the average produce of the cows in single farms, and in the farmer’s labor 
income is chiefly due to the fact that in County Chemung there exists a 
strong cow-testing association, numbering 26 members, which has consid¬ 
erably raised the production on the farms belonging to members by elim¬ 
inating the less productive cows. 

In 1914, the average production of 278 cows was 6889 pounds of milk 
and 248 pounds of butter fat showing an average test of 3.6 %. 


agricultural industries. 


443 - Methods Of Testing Must — Mensi Carlo, in Le Stazioni Sperimcntah Agvanc Ita- 
hane, Vol. XIJX, No. i, pp. 35-3S. Modena, 1916. 

The writer gives a short account of the principles upon which the Gijyot 
and Babo mustimeters are based and shows the errors which may arise 
from their use. 

With regard to the tests of grapes and musts based on their sugar 
content, especially if this latter is determined by means of mustimeters, 
the writer observes that no account is taken of non-saccharine extractives, 
such as acids, colouring matters etc. which are of considerable commercial 
and organoleptic importance, as it is these extractives which give the wine 
its distinctive character and distinguish it definitely from a simple alco¬ 
holic solution. 

In the analysis of musts, it is considered that the Babo mustimeter 
should be abandoned and one of the two following methods adopted 
instead: 

1) Densimeters giving the specific gravity of the musts to the 3rd 
place of decimals. The specific gravity provides information of a more 
general type than that given by Babo's method; by the aid of the tables 
of Wxnoisch (or of others which may eventually replace these latter) it 
enables the quantity of substances dissolved in the musts to be calculated. 

2) Saccharometers , also based on the tables of Windisch, giving the 
total quantity of substances dissolved in the musts and if necessary their 
density also. 

Further, the composition of musts should be studied by more up-to- 
date methods than those now in use. 

Six analyses of musts from the 1914 vintages show the practical ap¬ 
plication of the principles laid down by the writer. 


INDUSTRIES 
DEPENDING 
ON PLANT 
PRODUCTS 
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444 - The Milling of Rice and Its Mechanical and Chemical Effect upon the Grain. — 

Wise, F. B. and Broomwell, A. W. (Office of Grain Standardisation and Food Control 
laboratory) in U. S. Department of Agriculture , Bulletin No. 330, pp. 1-29, Fig. 1-5. Wash¬ 
ington, T>. C., January 8,1916.. 

These investigations concern two types of rice which constitute the 
bulk of the rice crop grown in the United States, viz: Honduras rice, long 
and slender ; and Japan rice, smaller and nearly round in shape. 

Mechanical effects of milling. — No figures are available showing the 
breakage of rice in mortar and pestle mills. It is believed, however, that 
the breakage was small and that decline in use of these latter was due to 
other economic factors, such as their comparatively small output. 

The “ plantation huller ”, a machine for cleaning rice for local use 
causes great breakage, especially to rice of the Honduras type. The fol¬ 
lowing table shows the effect of milling in the plantation huller on Hon¬ 
duras rice. 


Grains per cent. 


Milling stage. 

j 

j Whole. 

Three 

quarters. 

One half. 

One Ihiid. 

Less than 

one third 

After first hulling.| 

32-0 

12.7 

: 

44.I 

7.0 

4.2 

Finished product. 

9-6 

8.8 

33.8 

24.8 

18.0 


The effect of modern rice milling machinery is shown in the follow¬ 
ing figures for the mechanical analysis of 56 series of samples of Hondu¬ 
ras rice and 25 samples of Japan rice collected from modern mills in I/Oui- 
siana, Texas and Arkansas. 


Honduras rice | Japan rice 

number of grains per cent. number of grains per cent. 


Milling stage. 

Whole. 

Three 

fourths. 

One 

half. 

One 

third. 

Less 

than 

one 

third. 

Whole. 

Three 

fourths. 

One 

half. 

One 

third, 

Less 

than 

one 

third. 

Faddy machine .... 

74-35 

S.76 

15.33 

I.16 

0.40 

92.38 

2.38 

4-38 

0.65 

0.21 

Hullers and pearling cone 

52.51 

13.3s 

24.73 

5-67 

3.71 

84.22 

4.30 

7.66 

2.44 

1.38 

Brush (polishing without j 
talc etc.): in.| 

49.96 

13.56 j 

25.51 

6.54 

443 

80.37 

4.89 

8.54 

3.83 

2.37 

out . . . . | 

52.57 

14.621 

26.28 

5 -n 

I.42 

82.52 

4.84 

8.96 

2.88 

0.80 

Tmmbles (for coating in 
the glucose state). . . 

51.69 

14-44 

1 

27.rS| 

5.49 

1.20 

82.57 

4 - 7 ° 

8.29 

3.61 

O.83 
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The five stages in the milling process at which these samples were ta¬ 
ken are considered very significant. The first rice is from the paddy ma¬ 
chine and shows the condition of the grain after the removal of its hull be¬ 
tween the stones and the separation of the remaining portion of rough rice. 
This, then, is brown rice retaining the bran coat and germ nearly intact. 
Naturally, the percentage of whole grains is comparatively large, but it 
is found that badly sun-cracked rice often shows a considerable amount 
of breakage even at this stage. 

The next stage is concerned with the removal of the bran in the “ hul- 
ler ” and pearling cone. The severe scouring to which the grain is sub¬ 
jected is shown in marked decrease in the percentage of w r hole grains. It 
is at this stage that most of the breakage in rice milling occurs. 

The brush is the polishing machine for the removal of the finer particles 
of bran. This causes a very slight reduction in the percentage of whole 
grains, which is recovered in the reeling process, by the removal of the 
smaller fractions, as brewer's rice. 

The final stage concerns the rolling and heating after the application 
of a coating of glucose and talc. A slight breakage also occurs here due to 
changes of temperature. 

Corresponding to the decrease in the number of whole grains there is 
also a gradual decrease in the weight per 1000 grains during the milling 
process. 

Chemical Effet . — The product from the “ plantation huller ” is 
lower in percentage of ash, ether extract and crude fibre than the rice 
from the old mortar-and pestle mills, indicating a more thorough scouring 
of the grains in the huller. The changes in percentage composition are still 
greater in rice milled by modern machinery. 

The ash content is reduced very markedly when the hulls are removed 
and one half of the ash which remains is removed by the scouring work 
of the hullers. During the remainder of the process the decrease is gradual. 
The total loss by the cleaning and polishing process (from paddy machine 
to trumbles) is 66 per cent or 2 / 3 of the total ash of the hulled rice. The 
-percentage of fat or ether extract is generally increased by the removal of 
the hulls unless the stones are not properly adjusted so that some of the 
germ becomes removed. More than 75 per cent of the fat content of the 
hulled grain is removed in the hullers and the total loss of fat from the fin¬ 
ished rice is 85 per cent. 

With regard to the crude fibre content, 88 per cent is removed with 
the hulls and 73 per cent of the remainder during the scouring processes. 

Only 10 per cent of the protein content of the hulled grain is removed in 
the scouring, showing that the aleurone layer is not removed. 

Approximately 60 per cent of the pentosans is removed with the hulls 
and 32 per cent of the remainder during the scouring process. 

These changes in chemical composition are much the same in both 
Japan and Honduras rice. j 

Commercial products. — Milled rice is graded according to the per¬ 
centage of whole grains and the size of the particles. Thus Honduras 


0 
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rice is marketed in four grades: i) Fancy head ox “Head” rice containing 
about 80 per cent of whole grain and yielding about 59 lbs. per'barrel of 
rough rice; 2. Second head , consisting of broken grains yielding 19 lbs. per 
barrel; 3) screenings : and 4) brewer ’ s rice yielding ■ respectively 15 

and 8 lbs. 


Effect of Milling on the Chemical Composition of Rice. 





Ether 

Crude 



Milling stage 

Moisture 

Ash 

extract 

fibre 

Protein 

Pentosan 


per cent 

per cent 

per cent 

per cent 

per cent 

pci cent 

Hand unis Rice: 







Rough Rice. 

11.27 

5-4° 

1.58 ■ 

8.67 

7.48 

5*9°' 

Rice from paddy machine. . . 

12.32 

I.18 

1.79 

0.99 

8.57 

2.42 

)) > hullers. 

12.56 

0*53 

0.40 

0-39 

7*79 

1.90 , 

v » pearling cone. . 

12.50 

0.47 

0.2S 

0.30 

7.88 

1-53 

» » brush. 

11.89 

0.30 

0.25 

0.30 

8.06 

x.8o 

» D trumble .. 

12.02 

0.40 

0.21 

0.26 

7*75 

1.66 

Total loss in dry matter. . . 

— 

; 

60.00 

1 

85.00 

73.00 

10.00 

32.00 

Japan Rice: 


1 

1 

j 





Rough rice. 

II.05 

5*14 

I *74 

7*93 

6.50 

5-18 

Rice from paddy machine. . . 

12.38 

1.13 

1.52 

0.85 

7.24 

2.28 

» » hullers. 

I3.7O 

9.70 

0.66 

- 0.42 

6.82 

.1.76* 

* a pearling cone , 

13-38 

0.40 

0.31 

0.29 

6.59 

x.60 

» » brush. 

12.82 

0.32 

0.22 

0.29 

6.61 

1.68 

» a trumble. 

12.50 

o-34 

0.19 

0.29 

6.47 

r.(>8 

Total loss in dry matter. . . 

— 

70,00 

87.00 

66.00 | 

12.00 

26.00 


Japan rice is marketed in 3 grades as follows: 1) Fancy head or “ head 
containing 90 per cent of whole grains and yielding 96 lbs. per barrel of rough 
rice; 2) screenings and 3) brewer's rice each yielding 5 lbs. per barrel. 

The mill yield of rice hulls approximates 30 lbs., that of rice bran 
20 lbs. and that of rice polishings 6 lbs per barrel of rough rice. 

Chemical analyses of the various commercial grades of rice show a 
slightly smaller percentage of ash, ether extract, and crude fibre in the 
higher than in the lower or more broken grades. The percentage of pro 
,, tein in the milled Honduras rice is somewhat higher than in the Japan rice, 
yr , 4 ' Rice hulls contain but little ether extract or protein, but are very rich 
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in ash, crude fibre and pentosans. Bran and polishings are rich in fat 
and protein and when fresh and not adulterated with hulls are considered 
an excellent stock feed. 

445 - The Utilisation of the Residues of Oil Extraction from Olives, — chevalier h„ 

in Regence de Turns , Bulletin de la Direction generate de VAgriculture, du Commerce ct de la 
Colonisation , igth Year, No. 85, pp 2//-2S?,. Tunis, November-Beet mb tr 1915. 

As a result of his research among the writings of such Latin writers 
as Cato, Varro etc. the writer has been able to identify the margines or 
marchies of French olive growers with the amurca of these ancients. Con¬ 
trary to modern practice which usually disregards this by-product these 
writers advised its preservation and utilisation. 

In order to preserve the amurca it is boiled on leaving the press, until 
its volume is reduced by one half, it is then put into vessels in the same way 
as oil and wine. The Latin agronomists were unanimous in recommend¬ 
ing it as a fertiliser and as an insecticide. Cato recommended watering 
the foot of olives and sterile fig trees with amurca diluted in water. Co- 
BUMKLiyA and Palxaditjs gave similar advice, the latter recommending 
it in the cooked ” state for treating the roots of vines. For the control 
of the animal parasites of this latter plant and especially of Pyralis , Cato 
recommends the following method for its employment: after allowing 
the amurca to settle, concentrate to the consistence of honey, add % of 
powdered bitumen and % of flowers of sulphur, and finally concentrate 
the whole to the consistency of glue. The product is then spread on the 
stock and branches. The same author also recommended the use of 
amurca for sheep scab, ants, weevils and parasitic mites, and spoke of its 
qualities as a preservative of skins, leather, wood, metal etc. 

The neglect of this residue of the oil press by modern practice cons¬ 
titutes a considerable loss to agriculture. The olive may be regarded as 
yielding, by weight: % of oil (maximum) and % of cake; the remaining % 
may therefore be regarded as the quantity of “ margines The quantity 
of this product wasted yearly in France may be calculated as 80 000 me¬ 
tric tons. The following analysis by M. Bertainchand will serve as a basis 
for the estimation of lost fertilising matters: 

1 litre of " margines ”, density 1150-1150 contains in gms: 

Min eral matter.. „ 24.20 Phosphoric acid. 0.39 

Potash.12,43 Chlorine .. 2,32 

Soda. ... 0.36 Nitrogenous matier.. . 3.98 

I4me. 0.78 

The annual loss would thus amount to : 

metric tons metric tons 


Mineral matter. . . 

Potash. 

Nitrogenous matter 


19 300 I^ime. 

9 Soo Phosphoric acid 

3 200 


600 

300 
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The whole of the above should be returned to the soil. The expense 
should not be great provided the “ margines ” are used in the same way 
as in Liguria and as advised by a number of writers (i). 

The writer draws attention to the fact that Couput and Guiliand 
have recommended the use of the " margines ” as a fertiliser and advises 
their trial as insecticide, either in powder or wash form, against scale ih- 
sects for instance. 

446 - A New Yeast Preparation for Use in the Estimation of Crystallizable Sugar by 

Inversion. — PELLET, H. in Proces-Verbaux de VAssociation des Chimistes de Sucverte ct 

de Dtstillene, Vol. XXXIII, Bulletin No. 1-3, pp. 12-13. Paris, September 1915. 

The above is an account of the different methods which have been 
proposed and applied for the estimation of crystallizable sugar by means of 
inversion by the aid of yeast or of its extracts with remarks on their advan¬ 
tages and drawbacks. A description is also given of a new method for the 
rapid preparation of a highly active yeast which is devoid of drawbacks 
and is capable of conserving its properties for a long period. 

It hax been observed that on adding to the sugar solution 0.2 grms/^ 
of salicylate of soda per 3 grms. of baker’s yeast, liquefaction of the yeast 
is practically instantaneous. This syrup of yeast or of invertase is capable 
of retaining its qualities for a long period. When required for use it is 
only necessary to dilute 30 grms. in 100 cc. in order to obtain a }~east li¬ 
quor which also keeps for a long period. For purposes of inversion 10 cc. 
are added to 50 cc. of the specially prepared sugar solution to be inverted 
(neutral and free from lead). The mixture is heated in the waterbath 
for half an hour at 55 0 C., allowed to cool, made up to 100 cc. in volume and 
shaken. In the case of solutions of molasses addition is made of 1 grm 
of animal charcoal used for decolorising wines. The mixture is shaken, 
filteied and a small quantity of dry tripoli added, the whole shaken and fil¬ 
tered afresh, care being taken to protect the’filter and glass from evapora¬ 
tion. Polarisation is effected with the 200 or preferably with the 400 tube 
and the crystallisable sugar estimated by means of the ordinary formula 
with the substitution, however, for the constant 144 (Cbergrt) or 142.7 
(German formula and method) of the constant 141.8 or 141.9— % t. 

The writer intends to return to the study of this constant and to in¬ 
dicate the exact method for its determination in each case. 

The advantage of the yeast with addition of salicylate of soda is that 
it is easy to prepare and large quantities may be prepared at a time. The 
necessity for preparing more or less pure solutions of invertine is also 
avoided. 

This decoction of invertine when added to the sugar solution is also 
very active, the operation being completed after half an hour’s heating 
at 55 0 C., instead of 4 or 5 hours. 

Further, there is no cold alcoholic fermentation and the liquid does 
not require heating before the addition of the yeast. 


{%) See B. December 1915, No. 1259. 


(Bd.). 
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This method is capable of being applied to all the yeasts known. All 
that is required to be known is that the quantity of yeast added (3 grms. 
in 10 cc. per 50 cc. of sugar solution) is sufficient to invert an amount equal 
to 10 grms. of crystallizable sugar in half an hour at 55 0 C., as in the case 
of English yeast (a brewers yeast of high fermenting capacity), in the 
case of Karcher yeast (low fermentation) and in that of the Parisian ba¬ 
kers. The results obtained are very uniform and it is only necessary to 
exercise care in the preparation of the neutral solutions. 

It is intended to treat of this latter process in a paper on the analysis 
of the products of the sugar industry by means of invertine. 

447 - Cold Extraction of Cream of Tartar from Grape Marcs by Cambiaggi’s Method. 

VecchiaU., in Giornale Vtmcolo Itahano. 42nd Year, No. 7, pp 121-124 CasaleMonferrato, 

February 13 , ini 6 . 

The Cambiaggi method for the extraction of cream of tartar from 
grape marcs is based upon cold treatment with commercial soda. The 
cream of tartar, which is almost insoluble in pure water, readily dissolves 
in water containing soda, forming a double tartrate of sodium and potas¬ 
sium. The soda solution is passed through the mass of grape marcs from 
below upwards and on emerging at the top, is reconducted in a similar 
manner through 4 other recipients. On leaving the 3rd recipient, the 
tartarous liquor is treated with hydrochloric acid and the acid potassium 
tartrate precipitated in the form of crystals. The mother liquors remaining 
are treated with lime and a new deposit obtained of calcium tartrate. 

The marcs are mechanically treated in order to integrate and compress 
them in a manner which will allow of a uniform washing through every 
portion of each layer. The recipients are square in section, each side 2 y 2 
meters in length and communicate with each other by means of holes 40 
cms. in diameter opening in the partitions - At their slow rate of progress 
the liquors take 1 day to exhaust the contents of a recipient. 

The process is completed by the scientific utilisation of the residue. 
The grape stones are extracted and being rich in oil and devoid of tannin 
make an excellent cattle feed, The skins, separated from the stalks and 
cleaned by means of the “ hydro-extractor ”, dried and mixed with differ¬ 
ent substances, form a food already appreciated in the trade under the 
name of cenofarinc . Marchi’s experiments have shown that the small 
quantity of tartar remaining in the marcs is not only harmless to live-stock 
but even stimulates milk flow* in dairy cows. One of the chief advantages 
of Cambiaggi's method is that it gives a pure cream of tartar and not a 
crude one. 

448 - Colour Changes due to Micro-organisms in the Distillates of Plants and Flowers. 

— Guyot Rdne, in Journal de Pharmacie et de Chimie, 10th. Year, 7th Series* Vol. XIII, 

N° 2, pp. 37-46. Paris, January 1916 

The distillates of plants and flowers, particularly those of orange flo¬ 
wer, are subject to deterioration correlated with the development of micro¬ 
organisms : they become turbid, viscous 01 thin; their odour and flavour 
become attenuated; their colour turns to yellow, green or violet. 
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The deterioration in orange flower water (which it is customary to keep 
in open recipients) has been attributed by Barnouvin to the presence of 
fungi, algae and bacteria. 

The writer has recorded in a sample which he examined, the presence 
of a species of Mucorinae, Hygromas hydrolaionim in the form of green 
flakes but has shown that the colouration is not due to this organism. Al¬ 
gae were absent. Whereas a drop of green orange flower water, when ad¬ 
ded to the healthy liquid, communicated to the latter the power of turning 
green, the former, when sterilised, no longer had this effect. The writer 
subsequently isolated a bacillus the description of which is as follows: form 
elongate, length 4 to 5 \i t breadth 0.5 p, grouped in masses, liquefies gela¬ 
tine, aerobic, non-chromogenie. A slight variation in the composition of 
the nutritive substratum is sufficient to cause the secretion of colouring 
matter on the part of the bacillus; there are thus certain factors which 
favour colouration. 

These factors are: 1) oxygen and oxydisers (reducing agents, on the 
other hand, attenuate or bleach the cultures) ; 2) light, especially violet 
and ultra-violet rays (distilled essences should therefore be kept in yellow 
and not in blue flasks as is too often done). 

On the other hand, the formation of pigment is hindered by antisep¬ 
tics and by certain metals (especially zinc); ifc is therefore advisable to make 
all consignments of orange flower water in zinc flasks. An acid medium 
favours Mucorinae; a neutral or alkaline medium is favourable to bacteria. 

The chromogenic principle appears to be a leucobase which turns red 
under the action of acids and green under that of alkalis. While the ac¬ 
tion of Mucorinae attenuates the perfume of the distillates of flowers, the 
deterioration of the colour often renders it more delicate. 

This deterioration is not exclusive to orange flower water but spreads 
like an epidemic through the majority of* the distillates (lettuce, rose, cin¬ 
namon, melissa). On the other hand, cherry laurel water offers a fairly 
strong resistance, even after inoculation; the contained hydrocyanic acid 
acting as an anteseptic. 

As a remedy, all the recipients through which the perfumes have to 
pass or in which the\ are to be kept should be washed by means of either 
steam under pressure or else of acidulated water. 


44'j - Pasteurization of Milk in Modern Practice. — ayers s. henry, in United stain De¬ 
partment of Agriculture, Bulletin No. 342,16 pp. Washington, D. C., Jan. 8, itjifi. 

The writer gives a rapid review of the principal results of recent ex¬ 
periments on the pasteurization of milk. According to the results of these 
experiments, the pasteurization of milk appears to be the best means discov¬ 
ered so far of destroying, or at least rendering harmless, such pathogenic 
organisms as: Bacillus tuberculosis , B, typhi , B, diphtheriae , the dysentery 
bacillus, and, according to the results of still later experiments, the causal 
agents of foot and mouth disease, scarlet fever and septic sore throat. 
l '\\The sterilization of milk by electricity and by ultra-violet rays, though 
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very satisfactory for the destruction of bacteria, has not proved to be of 
value as a commercial process, (i). 

During the last ten years there has been a rapid increase in the quantity 
of milk pasteurized, particularly in the larger cities. Milk investigations 
made in the United States, show that in 7 cities out of 9 with a population 
of more than 500,000 each, more than 50 per cent of the milk is pasteu¬ 
rized; out of 344 cities with over 10 000 inhabitants 51 have more than 50 
per cent of their milk supply pasteurized, 116 have 11 to 50 per cent and 
46 have 1 to ro per cent pasteurized. In the remaining 131 cities the milk 
supply was not pasteurized. The general tendency is towards the pas¬ 
teurization of all market milk. 

At present, there are three processes of pasteurizing practised in the 
United vStates. The first is known as the flash, or continuous process, 
which consists in heating rapid!}’ to the pasteurizing temperature, then cool¬ 
ing quickly. In this process the milk is heated from 30 seconds to 1 min¬ 
ute only, usually at a temperature of 160 0 F. or above. The second is 
the holder or holding process ; this consists in heating the milk rapidly 
to temperatures of from 140° to 150° F. and holding it for approximately 
30 minutes, after which it is rapidly cooled. The third process is known 
as pasteurizing in the bottle. The raw milk is put into bottles with water¬ 
tight seal caps, or devices which fit over the tops and necks of the bottles, 
protecting the ordinary paper caps from the water, then immersing them 
in hot water until heated to 145 0 F. and holding them at that temperature 
for 20 or 30 minutes. The cooling is accomplished by gradually lowering 
the temperature of the water until that of the milk reaches 50° F. The 
writer has also tried with good results another method of pasteurization, 
or rather, a modification of the holder process, wfiich consists in bottling 
hot pasteurized milk at 145 0 F. in hot bottles which have been steamed for 
two minutes immediately before filling. The bottles are then capped with 
protective caps, and cooled by spraying or by forced cold air circulation. (2). 

1 The process of pasteurization is frequently performed improperly. Re¬ 
cords obtained in 1912 from 231 milk plants showed that 99 per cent of 
those which used the holder process pasteurized at the proper tempera¬ 
ture. Among those which used the flash process only 57 per cent employed 
temperatures high enough to give satisfactory results. The pasteuriza¬ 
tion of milk by the holder process usually destroys about 99 per cent of 
the bacteria, but often the milk is re-infected during the cooling or filling 
of the bottles. In order to obtain a supply of sanitary milk in the cities a 
direct supervision of the milk plants is necessary, both as regards the clean¬ 
liness of the localities, the health of the cows, etc. In the control of pasteur¬ 
ization it is essential that the proper temperature be used and that the pro¬ 
cess be so performed that no re-infection takes place. This can best be 
accomplished by trained men who have authority to carry on such super¬ 
vision, and by bacteriological control of the process. Bottles should be 

(1) See B. Jan. 1912, N. 199. {Bd.) 

(2) „ Oct. 1915? 2C. *085 » 
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marked “ Pasteurized ” and show the date and the temperature at which 
the milk was treated. 

The number and kind of bacteria that survive pasteurization depend 
entirely on the temperature to which the milk is heated. Experiments 
made by the writer have shown that with pasteurization at a temperature 
of 145 0 F., the acid group of bacteria remains more numerous than do the 
alkali and peptonizing groups ; and moreover, that certain classes of strep¬ 
tococci and part of the colon bacilli contained in the milk may also survive 
that temperature. (1). One of the reasons of the objection to pasteuriz¬ 
ation is that it destroys the acid-coagulating bacteria and leaves the pepton¬ 
izing bacteria living, but this reason is based on the results of high tem¬ 
perature pasteurization and is not applicable to the holder process now 
generally practised in the United States. 

Pasteurization by the holder process is in all cases superior to the 
flash process. From a bacteriological standpoint, pasteurization at 145 0 F. 
gives assurance, so far as we know, of a complete destruction of disease 
producing bacteria and at the same time leaves in the pasteurized milk the 
maximum percentage of the bacteria that cause milk to sour (lactic-acid 
bacteria) and only a small percentage of those that cause it to rot (pepto- 
nizers), the milk thus remains sweet for a longer period. From a chemical 
standpoint the advantage of low temperatures lies in the fact that milk pa¬ 
steurized at 1^5° F., for 30 minutes, does not undergo any appreciable 
chemical change such as would affect its nutritive value or digestibility. It 
is now known to have little effect on the beneficial enzymes in milk and 
that the soluble phopshates of lime and magnesia do not become insolu¬ 
ble. (2). Pasteurization does not therefore injure the digestive or nutritive 
value of the milk even for feeding babies. According to the experiments 
made in this line by Weld, the slight difference was in favour of pasteu¬ 
rized milk. Finally, from an economic standpoint the cost of pasteu¬ 
rization is much smaller for the holder than for the flash process, the latter 
requiring 17 per cent more heat than the former. 

From a series of tests in five establishments considered as representa¬ 
tive of the average city milk plant, Bowen found that the average cost of 
pasteurizing 1 gallon of milk is little more than three-tenths of a cent 
$0.0031 (3). This includes all the expenses necessary for heating and cooling 
the milk, coal, cooling water, labor, interest on invested capital and repairs. 

450 - Advantages of Using Milk of Low Bacterial Content in Studying the Phenomena 
Of Lactic Fermentation.-— Burri, R. and Hohl G , ill Schwmzcn idles Zentralblatt fiir 
MiichwirtscJiaft, Year 5, No. 2, pp. 12-14 ; No 3, pp. 19-23. Biougg, January zo, 13 and 20, 
1916. 

The object of the waiters is to increase our knowledge of the princi¬ 
ples underlying the lactic fermentation test. Experiments are in progress 
at the Dairying and Bacteriological Institute of Berne-Iyiehefeld and re- 


fa) See July 1913, No. 804; B. Dec. 19x4, No. 1173 ; B. June 1915, No. 643. [Ed.) 

e n June 1913, No. 863. ,, 

? V 1 - * 915 , No. 319. ‘ . ,, 
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suits will be published at intervals under the title of “ Contributions to 
the knowledge of the scientific principles underlying the lactic fermenta¬ 
tion test The present abstract is from the ist portion of the series. 

The researches of a large number of scientists, those of the present 
writer included, have shown that of the total number of bacteria contain¬ 
ed in the milk immediately ofter drawing, 1 / 10 th are derived from the 
interior of the udder. Opinion is divided as to the properties of these bac¬ 
teria : by some they are considered to be harmless and without any effect 
whatever on the quality of the milk and its derivatives, while others hold 
a directly opposite opinion. The present writer obtained from 4 cows, 
by means of aseptic milking, milk samples with very low bacterial content: 
an average of 200-300 per 1 cc. The enumeration of the bacteria was 
carried out on cultures prepared by 3 different methods ; the numbers 
were in complete agreement notwithstanding the fact that the experi¬ 
ments extended over 3 different periods, each of several da}^ duration. The 
species of bacteria were found to vary from cow to cow r , even w r hen the ani¬ 
mals were side by side in the same stable. Further, the species were al¬ 
ways constant for the same cow. Consequently, it may be safely concluded 
that these bacteria are derived from the interior of the udder and not from 
external sources. 

The species found were : Bacterium Giintheri liquefactive in the milk of 
2 cows ; white liquefying micrococci for the milk of the 3rd cow and li¬ 
quefying micrococci and streptococci in the milk of the 4th. The fermen¬ 
tation test applied to these samples has shown that the liquefying Bacte¬ 
rium Giintheri is the chief factor exerting an unfavourable influence on the 
phenomena of lactic fermentation. This organism causes the formation 
of a curd whose degree of consistency is intermediate between that of ca¬ 
sein and that of whey-curd. 

It also produces a large amount of serum possessing a bitter flavour. 
In the milk sample containing almost exclusively liquefying white micro¬ 
cocci, the curd formed was somewhat cheese-like and in that containing 
streptococci in addition to the 'white micrococci, the consistency of the 
curd rather resembled that of whey-curd. 

If these results are not sufficient in themselves to explain the whole 
of the unfavourable phenomena observed in the lactic fermentation test 
of milk obtained from these same cows, at any rate they show that the bac¬ 
teria of the udder are not always inoffensive and may possibly have inju¬ 
rious effects on the quality of the milk and its derivatives. The fact that 
apparently healthy cows may harbour, in the udder, during a period of 
several weeks, practically pure cultures of suspicious bacteria (Bacterium 
Giintheri [liquefying] and streptococci) merits attention. In future, when 
enquiring into the defects of milk and in attempting to explain special 
cases arising in the utilisation of milk, it will be advisable to make use of 
aseptic samples of milk containing only bacteria from the udder. 
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451 - Milk Quality as Determined by Modern Dairy Score Cards.— brew james d„ in 
New York Agncultural Experiment Station Bulletin , No. 398, pp. 107-132. Geneva N. Y., 
March 1915. 

Dairy score cards were originally designed to instruct the dairyman 
and to serve as a convenient record of sanitary conditions. Their use lias 
led to a common belief that there is a relation between the score of the dairy 
and the quality of the milk produced by it. In order to prove whether 
this belief had any foundation, the writer has made a comparative study of 
the bacterial content of the milk and the scores of 34 commercial dairies 
made on three representative cards; the first card is the Official Score Card 
of the Official Dairy Instructors’ iVssociation, now adopted for New York 
State by the State Eoard of Health ; the second is the one in use by the New 
York City Board of Health ; and the thiid the one then in use by the Dairy 
Department of the Agricultural College at Cornell University. 

In order to obtain accurate results, the writer himself undertook the 
investigation of the three systems, making himself personally familiar with 
each card and the manner of its application. 

The samples of night milk and morning milk from each producer to 
be examined, were taken daily directly from the can as it was placed upon 
the milk station platform, taken at once to the laboratory and plated in 
lactose agar. The results of the comparison between the bacteria count 
of the milk and the dairy scores of 34 farms are given by the writer in sev¬ 
eral tables and a diagram. 

These results prove that no correlation whatever exists between the 
number of bacteria contained in the milk and the scores expressed on the 
cards. Dairies with high scores produced milk with relatively, high bacteria 
counts, while the best quality of milk from a bacterial point of view was 
produced in low-scoring barns. On the other hand, the scores obtained 
by the three cards when applied to the same conditions generally agreed 
in the case of the three best dairies, while for the other 31 dairies there were 
instances of wide variations, so much so that dairies which should have 
been scored as “ good ” and even “ excellent ” according to v one system, 
would by another system be absolutely excluded. None of the 34 dairies 
under consideration scored below the exclusion point on either the Cornell 
or Official card, while 15 dairies scored below this point on the New York 
City card. 

The writer believes that the reason for which no correlation exists 
between bacteria counts and the scores obtained by these three systems 
lies in the fact that a large number of the items included on the score card 
have little or no effect upon the number of bacteria present in the milk ; 
while too little emphasis is placed upon the factors which actually do affect 
the milk. The results secured in this investigation show that present 
score cards cannot be satisfactorily used as a means of grading milk accord¬ 
ing to quality. There is little hope of designing a score card which will 
accomplish this purpose until all the factors which are thought to affect 
th$ quality of the milk in any way have been carefully studied; and the 
each determined and accurately measured. In this way the 
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really important factors can be singled out and given the proper values on 
the score card, thus strongly influencing the improvement in quality and 
sanitary conditions of the milk supply. 

452 - The Detection of Added Water in Milk in India. — Leather j. waiter, in Agri¬ 
cultural Research Institute, Pus a, Bulletin No. 37, 7 pp Calcutta. 1915. 

The detection of added water in milk depends in Europe usually on the 
percentage of “ solids-not-fat ”, which, according to English law, should not 
be less than 8.5 per cent. This method cannot, however, be applied in 
India where the milk sold in towns conists of cows’ and buffaloes’ milk 
mixed. The percentage of solids-not-fat in these is not identical, that of 
buffaloes’ milk being generally greater because of the higher percentage 
of proteids it contains. The mean percentage of 136 samples of milk ta¬ 
ken from 48 buffaloes and as many cows was 9.S3, the probable error being 
+. 0.444. The buffalo milk vendor can thus add from 10 to 20 per cent 
of water without fear of detection. 

The method adopted was that of detecting added w T ater by the freezing 
point of the milk, which, according to the Queensland Government standard, 
should not be higher than — 0.55° C. 

During the last two years, opportunities have been taken of ascertain¬ 
ing the freezing point of genuine milks at Government dairies in India, 
most of the samples being those of single cows or buffaloes. The amount 
of proteids contained in the milk affects the freezing point only in a minor 
degree, so that the freezing point of the two kinds of milk would be pres- 
umablv about the same. The writer gives a table with the freezing points 
of 77 samples of cows’ and buffaloes’ milk tested in five different parts 
of India. The individual variations are considerable, but the samples 
have been mostly those of single animals, whereas the milk sold in towns 
is the mixed milk of a number, in which the variation is naturally less. 
The mean freezing point of all these 77 samples was — 0.542 0 C., and the 
probable error = +_ 0.00907. 

The effect on the freezing point of adding water to milk is substantially 
linear and may be expressed by the equation W = ax, where W == added 
water expressed in a percentage of the sample; % = F.P of pure milk minus 
that of the sample; a) = a constant. The writer has estimated the 
value of a in the equation from the freezing points of a series of portions 
of the same milk to which different (known) quantities of water had been 
added ; the series of these tests yielded a = —172. As Winter’s table 
gives ct = —176, the writer holds the difference between the two to be im¬ 
material and that — 174 may safely be taken as a good value. The equa¬ 
tion then becomes W = — 174 (—0.542 — i) where t is the freezing point 
of the sample. Judging by the probable error which accompanies the 
mean value — 0.542 0 C,, a freezing point of — 0.507° C., is possible once in 
a hundred times in the case of the milk of a single cow or buffalo ; such a 
case would indicate 6.1 % added water. Such a case is not to be expected 
from mixed milks. Considering that the dairyman-who waters his milk 
will not add so little as 5 per cent, it is quite certain that adulteration with 
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water can be detected by the chemist with certainty by the method based 
on the freezing point. 

The writer, after some technical remarks on the manner of determin¬ 
ing the freezing point, gives a table of the percentage of added water cor¬ 
responding to the freezing point of the sample, ranging from — o.54 2 ° C., 
to — 0.247 0 C. 

* 

453 - The Chromogenic Micro-organisms of Cheese and their Presence in the Italian 
“ Robbiola — Dalla Torre Giulio, in Le Stazioni Sperimeniah Agvane Italian#, 
Vol. XWX, No. 1, pp 59-6;. Modena, 1916 

The writer first gives a list of the principal chromogenic micro-orga¬ 
nisms occurring in cheese, with notes on their action, and subsequently 
the results of a bacteriological analysis of a sample of “ robbiola ” cheese. 
The interior of the cheese was slightly spongy and the exterior 
covered by a thin yellow layer which enveloped the entire surface like 
a veil. 

Two pieces were taken for analysis, one from the interior of the cheese 
in order to discover the micro-organism responsible for the sponginess 
and another from the outside in order to find the species producing the 
yellow colour. 

In the first case, the action was due to a bacterium of the group Aero- 
genes-coli (the writer uses this nomenclature in preference to the usual- 
name of the group Coli-aerogenes in order to indicate that this micro-organism 
is nearer to B. aerogenes than to B. coli). Of the 13 million bacteria contain¬ 
ed in 1 grm. of cheese, 200,000 belonged to the above named group. The 
remainder was made up chiefly of B. lactis acidi. 

The principal characters of the micro-organism producing the yellow 
colouring matter are as follows : 

Micrococcus 0.8 to 1 p in diameter. 

Produces a yellow or yellowish green substance. 

Necessarily aerobic. 

Coagulates the milk and dissolves the coagulate, giving an acid 
reaction. 

If cultivated several times in succession it loses its colouring proper¬ 
ties and also its odour. 

A comparison with the numerous bacteria producing a yellow substance 
described by various authors (often very similar to one another) shows 
no resemblance to any of these latter. Certain of its properties might 
place it at some little distance from Micr. chromoflavus (Huss), but it differs 
from this species in the following points : 1) by its behaviour towards milk 
and potatoes ; 2) by its odour ; 3) by its colour, which tends towards a yel¬ 
lowish green whereas that of Micr. cbomoflavus is yellow chrome; 4) by 
the colour produced at the surface of the cheese : yellow or yellowish grey., 
whereas Micr. chromoflavus gives a yellowish or reddish brown. 

1 ' The micrococcus in question must therefore be regarded as a distinct 
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454 - Fermented Milks (i).—-R ogers l. a., in United States Department of Agriculture 
Bulletin No. 319, 31 pp. Washington, January 10, 1916. 

The writer gives a brief resume of our present knowledge of the subject, 
as it is treated in numerous both popular and scientific publications; of 
these, 82 of the most interesting and important are mentioned in the bi¬ 
bliography. 

The use of fermented milks as a therapeutic agent is based on the as¬ 
sumption that they are able to combat the so-called auto-intoxication caus¬ 
ed by the undue accumulation in the body, of toxic substances emanating 
from the intestinal tract. The lactic acid bacteria introduced into the 
digestive canal with the fermented milk would there multiply and replace 
the injurious bacteria which, being in unfavourable conditions, would 1 
be driven out. A particular bacterium now universally known as Bacil¬ 
lus bulgavictts is supposed to be especially active in suppressing the putre¬ 
factive bacteria, because of its vigorous development and characteristic 
ability to form acid in exceptionally large amounts from sugars, particu¬ 
larly milk sugar. Cohendy, Belonovsky, and Herter have found that 
Bacillus bulgaricns introduced into the intestine with curdled milk is read¬ 
ily established there, persisting for a considerable time after the subject 
has ceased to take fermented milk. Rahe concludes from his experiments 
that this bacillus persists in the intestine for only a few’ days after the in¬ 
gestion of culture ceases, and in a recently published paper, he maintains 
that the difference between B. bulgaricus and certain acid-forming bacte¬ 
ria, which occur normally in the intestines, is so slight, that they can be 
distinguished only with difficulty, and he suggests that belief on the part 
of some investigators that B. bulgaricus becomes established in the intes¬ 
tines was caused by their inability to distinguish the two types. It is 
undoubtedly true that in many cases marked improvement has resulted 
from the ingestion of milk cultures made from B. bulgaricus , but it is by 
no means certain that the results which have been obtained by the use of 
milk cultures have been attributable to any peculiar virtue in the organism 
itself, or that the intestinal flora may have been radically changed by a fun¬ 
damental change in the diet. In fact, Distaso and Schiller, Herter, 
Kendall and Rettger have found that the nature of the bacterial flora 
of the Intestines could be promptly and distinctly changed by a radical 
change from a diet high in protein to one in which carbohydrates predomin¬ 
ated, or vice versa. The conclusion seems obvious. The bacteria of the 
high-acid type, which are apparently normally present in the intestines, 
are stimulated by the unusual amount of milk sugar'furnished by the milk- 
diet, and multiply to such an extent that the ordinary mixed flora is sup¬ 
pressed. 

Although the fat is partially or entirely removed in fermented milks, 
.their food value differs little from that of the fresh milk from which it is 
made. Any increased digestibility of the fermented milk is due, not so 


(1) See B. July 1911 No. 2215 ; B. Feb. 1912 No. 402 ; B. June 1912 No. 963, B. Aug. 1912 
No. 1190 ; B. March 1913 No. 301 ; B. Sept. 1913 No. 1086 ; B. Oct. 1915, No. 1086. 


[Ed.). 
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much to change in the chemical nature, as to the fact that the casein is 
furnished in a precipitated and finely divided condition. In none of the 
fermented milks is there any material cleavage of the casein resembling 
the digestion in the stomach. The fat is practically unchanged, and a 
part only of the sugar is converted into acid, alcohol, or carbon dioxide'; 
the last is believed to aid in the digestion of certain fermented milks. 

In large cities several kinds of fermented milk are offered on the market, 
such as buttermilk, sometimes koumiss and kefir, but more often yoghurt. 
In addition to these freshly prepared preparations, several tablets or cap¬ 
sules purporting to be pure and active cultures of the Bacillus bulgaricus 
are now offered for sale, to use for fermenting the milk. But these, even 
when prepared with care, lose their efficiency very quickly, B. bulgancus 
being apparently particularly sensitive to dessication; it is therefore ad¬ 
visable that manufacturers should place the date of manufacture on each 
package and state the time within which the tablets should be used. 

j Buttermilk is the by-product resulting when milk or cream is churned 
for butter. If cream is churned sour, the acidity is sufficient to coagulate 
the casein which in the churning process is broken up into very fine parti¬ 
cles. These settle very slowly, and if the buttermilk is agitated occasion¬ 
ally it will retain its milky appearance. When the cream is allowed to 
sour spontaneously, many bacteria other than the true lactic bacteria 
will take part in the acid formation, and in addition to lactic acid the but¬ 
termilk may contain in small quantities acetic, succinic, and formic acids, 
and sometimes traces of alcohol. To assist and control to some extent 
the acid fermentation of cream, certain prepared cultures, or starters, may 
be used which contain selected lactic-acid bacteria. Buttermilk, then, 
is the water of the milk holding the sugar, acids, ash and other soluble cons¬ 
tituents in solution and the finely divided particles of precipitated casein 


in suspension. 

Chemically, buttermilk differs but little from skim milk. Only a slight 
re-arrangement is necessary to bring about the plysical change in the ca¬ 
sein to obtain a perfect substitute for buttermilk. At the present time 
a large part of the so-called “ buttermilk ” sold in cities, and also the pro¬ 
duct sold under the name of “ ripened milk ” is simply soured skimmed 
milk which has been churned or stirred in order to break up the curd. The 
writer gives directions for preparing this buttermilk both for market pur¬ 
poses and home use. The principal point is to secure a culture, or starter, 
which is merely milk containing the lactic acid bacteria free from other 
kinds. This may be obtained by allowing the milk to sour spontaneously, 
of by good artificial preparations. A more nearly uniform product is se¬ 
cured if the milk is pasteurized. The scorched taste which results from 
pasteurization at a high temperature is obscured by the acidity of the 
soured milk. After adding the starter, the temperature should be main¬ 
tained between 21° and 24 0 C. (70° and 75 0 F.). As soon as a fine curd has been 
formed the milk should be cooled promptly to below io° C. (50° F.) to pre- 


: contraction and toughening of the curd. A very refreshing and 

is obtained by; adding sugar and lemon to buttermilk. 
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Kefir is made from the milk of sheep, goats or cows in the Caucasus 
mountains and neighbouring regions. It differs from most of the fer¬ 
mented milks in that it is made from a dried preparation and contains 
considerable quantities of alcohol and gas. Small, yellowish, convoluted 
masses art observed in kefir which are called seeds 01 “ grains". The 
central part is made up of a mass of bacterial threads. In the outer 
layer yeast cells are found mingled with bacteria. These grains wdien dried 
in the sun are said to retain their vitality for several years. When they 
are added to the milk they swell and increase in size by forming new r grains. 

Freudexreich describes four organisms that he isolated from kefir 
grains. A yeast w r hich he designates Saccharomyces Kefir ferments, 
maltose and cane sugar, but not lactose. Two of the organisms were of 
the lactic-acid bacteria type, but differed from them in forming gas in lac¬ 
tose media. Another organism, to which he gives the name of Bacillus 
caucasicus, resembles B. bulgaricus but differs from it by forming gas from 
lactose and in being feebly motile, According to Freudenreich, the ac¬ 
tion of these four organisms in milk produces the typical kefir. Nikoeaiewa 
considers only two organisms as essential to the production of kefir; Bac¬ 
terium caucasicum (evidently identical with the Bacillus caucasicus of Freu- 
dexrEich) and a kind of yeast fermenting lactose, dextrose, and cane 
sugar. The ^writer is of opinion that any combination of bacteria, or of 
bacteria and yeasts that will produce a lactic-acid and a mild alcoholic 
fermentation in milk, will make kefir, although to secure the most desir¬ 
able flavour certain organisms are essential. 

Hamxcarsten shows in the following table the changes brought about 
in cow's milk by this fermentation : 


Chemical A nalysis of Kefir. 


Constituents 

2 days old 

per cent 

4 days old 

per cent 

6 days old 

per cent 

Casein. 

2.57O 

2.586 

2.564 

Eaetalbumin . . 

.425 

.405 

* 39 ° 

Peptones . . . 

.071 

.089 

.120 

lactose... 

3.700 

2.238 

! 1.670 

Fat... 

3.619 

3.630 

: 3-626 


.641 

.624 

.63O 

Eactic acid... 

.665 

.832 

.QOO 

Alcohol.. . 

.230 

.Bio 

I.IOO 


Kefir grains cannot always be obtained, but a good imitation of kefir 
can be made by carrjdng on simultaneously in sealed bottles an alcoholic 
and a lactic fermentation. Better results can be obtained by inducing 
the alcoholic fermentation in buttermilk. Ordinary bread yeast may be 
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used for the alcoholic fermentation, but as this yeast does not ferment 
lactose it is necessary to add cane sugar to the milk. The writer gives 
detailed directions for preparing kefir. 

The nomadic tribes of the plains of European Russia and Central and 
south-western Asia prepare a fermented drink called koumiss from mare's 
milk. Care is taken to produce an acid and an alcoholic fermentation, 
the necessary bacteria and yeast being thus soon established. The com¬ 
position of koumiss is shown in the following analysis taken from 
Richmond’s Dairy Chemistry: 


Composition of Koumiss made from mare’s milk. 


Constituents 

i day old 

per cent l 

8 days old 

per cent 

22 days old 

per cent 

Water. 

91.43 

92.12 

92.07 

Alcohol. 

2.67 

2-93 

2.9S 

Lactic add. 

•77 

1.08 

I.27 

Sugar. .. 

1.63 

•50 

•23 

Casein. 

! -77 

.85 

.S3 

Albumin... 

•25 

•27 

.24 

Albumose ... .j 

.98 

.76 

•77 


I.l6 

112 

i. 3 ° 


• 35 

o -35 

•35 


It will be observed that this fermentation produces no changes that 
could be expected to increase appreciably the digestibility of the nitrogen¬ 
ous part of the milk, except the possible advantage of a finely divided curd. 
Kefir and koumiss are limpid, mildly acid and distinctly alcoholic ; but yo¬ 
ghurt is a thick-curdled milk, decidedly acid and with very little or no al¬ 
cohol. It is prepared from goat’s, buffalo’s or cow’s milk in the countries 
bordering on the eastern end of the Mediterranean where it is known by 
different names. Unlike kefir there are no “ seeds ” through -which the 
fermentation can be transmitted, but the essential organism is some¬ 
times preserved by drying the fermented milk and reducing the dry material 
to powder. .This constitutes the “ podkwassa ” or " maya This 
bacterium essential for the preparation of yoghurt, was probably first ob¬ 
served by Kern ( Dispora caucasicum) in 1881. Eater, Beyerinck studied 
and described it {Bacterium caucasicum), and also Freundreich {Bacillus 
caucasicus). More recently, Rxsx and Kourhy (Strepto-bacillus lebensis 
and Bacillus lebensis). Grigoroff and Cohendy do not believe it to be lim¬ 
ited to the oriental fermented milks, and recent work by Hastings, Hei- 
nemann and Hefferan, indicates that this bacterium is widely distributed, 
-havingbeen isolated from milk, soil, saliva, foeces, and various soured foods. 
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They are slender rods 2 jjt, to 6 or 8 pi in length, breadth usually about j 

1 {a ; flagella and spores absent. Tong chains frequently occur. Diving ; 

cells c re gram positive; dead cells are gram negative. This organism does 
not grow on ordinary media, but on whey, malt, and slowly on whey agar 
and certain specially prepared media. Most varieties grow equally well in the 
presence or absence of oxygen. The ability to ferment sugar probably ! 

varies in different varieties. This organism growing alone in milk, forms \ 

usually a rather slimy, tenacious curd, which does not ordinarily separate \ 

from the whey even on long standing, and cannot be broken up into the i 

smooth creamy condition essential to a good buttermilk. Better results ! 

arc obtained by adding a culture of an ordinary lactic-acid organism; but j 

the best results will be obtained by making buttermilk m the ordinary j 

way and churning it with an equal quantity of milk curdled with the yog- 
hurt organism. Yoghurt may be made palatable by adding two parts I 

of cold water, or better still cold aerated water, sugar and lemon juice or j 

other fruit flavour, or chocolate syrup. 

The writer concludes by giving directions for making yoghurt for com¬ 
mercial and for home use. 

455 - Biochemical Comparisons between Mature Beef and Immature Veal. — 

Berg W. \v. (Biological Chemist, Buieau of Animal Industry) in Journal of Agricul¬ 
tural Research, Vol. V, No 15, pp. 667-711. Washington D. C. January 10, 1916. 

In both Europe and America immature veal is popularly regarded as 
difficult of digestion and unfit for human food. 

These investigations were carried to compare immature veal (1-3 weeks 
old) with mature beef with regard to chemical composition, digestibility 
and physiological effetes. 

Determination of the nitrogen compounds showed no significant differ¬ 
ences between the two kinds of meat. In artificial digestion experiments 
with acid pepsin and alkali trypsin, the veal digested as rapidly as the 
mature beef. 

Cats were fed on a diet in which immature veal was the sole source of 
nitrogen. The young animals grew normally on the diet and the older ones 
became fat. A pair of cats after living two thirds'of a year on the diet, pro¬ 
duced a litter of healthy young kittens which continued on the veal diet 
with excellent growth. v 

These results indicate that immature veal is a very suitable meat when 
its deficiences in fat and possibly in small amounts of undetermined 
constituents are counter-balanced in the ordinary mixed diet. 

456 - Almond Growing and Trade in California. — pierce g. W:, in The Monthly Bulletin 
of Slti*e Commission of Horticulture , Vol. IV, No. n,pp. 494-499. Sacramento, Cal.,Novem¬ 
ber, 1915. 

. According to the most recent statistics, the annual almond crop of 
California, for. the least 10 years, has averaged about 3 000 tons. During 
the planting seasons cf the. last five years, the acreage set to almonds has 
been so large that little, if any, of .the almond variety has remained in the 
hands of the nursery man at the close of the several seasons. 


AGRICULTURAL 

products : ; 

PRESERVING,. 

PACKING* 

TRANSPORT*, 

TRADE 


10 



6o6 


AGRICULTURAL PRODUCTS : TRADE 


In the opinion of the writer, this increase in the almond production 
will oblige the growers for the future to cooperate and form strong orga¬ 
nisations, in order to be able to sell the crop at a sufficient remunerative 
price, in spite of foreign competition. The annual consumption of shelled 
almonds in the United States amounts to about 16 ooo tons, most of 
which come from abroad. Of these imported almonds, 80 per cent are 
shelled, while, so far, the native product is sold in the shell, especially 
from December to February. 

In order to put an end to this state of affairs, on the initiative of the 
California Almond Growers Exchange ”, a large almond-shelling establish¬ 
ment has been started at Sacramento; the capacity of the plant is now 
x carload per day. The “ California Almond Growers Exchange ” of 
which the writer is President, began in 1910 with 11 local associations and 
230 members, it now includes 18 associations and has nearly 900 members. 
About 80 per cent of the Californian crop is handled by the Exchange. 

The writer is of opinion that within the next 5 years, the almond crop 
will be nearly 15 000 tons, and that the consumption could also be increas¬ 
ed. Seeing the difficulties hitherto met with in the sale of the crop, the 
most important problem that presents itself to the almond grower in Ca¬ 
lifornia is the marketing of the output. The positive results abready ob¬ 
tained by the above-mentioned institution, which sells the almonds at cost 
price, encourage the writer to hope that, in the future, this problem will be 
satisfactorily solved, and that the demand for almonds in America will 
be entirely supplied by the Californian product. 

Brief reference is made to the unfavourable freight rates from Cali¬ 
fornia to the chief eastern markets, as compared with those paid for foreign 
products ; and to the insufficient import duty, in view of the lower cost of 
labour in the exporting countries. 

457 - Trade Standard for the Sale of Wine Lees and Tartar. — Giornale Vmicoio itahano , 

Year 42, No. 4, pp. 66-68. Casal Monferrato, January 23, 1916. 

The price of wine lees and tartar is fixed, not only according to the net 
content in tartaric acid or in bitartrate of potash, but also on the basis ot 
an average standard accepted by the trade. For lees, this standard is 28 
per cent tartaric acid and 23 per cent bitartrate of potash; for tartar, 
68 per cent tartaric acid and 80 per cent bitartrate of potash. 

458 - The Sale of Eggs and Poultry in Massachusetts under Guarantee. — The American 

Agriculturist , Vol. 96, N. 23, p. 14. New York, December 4,1915. 

The Massachusetts Poultry Society has adopted, for the use of its 
members, an official poultry products guarantee seal for both eggs and dres¬ 
sed poultry for the market. 

The use of the seal is limited to those members of the society who 
will agree to the following rules : 

1) That poultry and eggs shall be produced under clean and sani¬ 
tary conditions. 

2) The poultry and killing houses shah be open at all reasonable 
times to inspection by members of the executive committee of said asso¬ 
ciation. 
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3) Eggs shall be gathered at least once a day, and when shipped or 
sold shall be not more than seven days old. 

4) No unwholesome food shall be fed to the poultry. 

5) Shells shall be clean in every case. 

6) No eggs which have been in an incubator shall be shipped or 
sold under said seal. 

7) Eggs shall weigh not less than 24 ounces to the dozen. 

8) Dressed poultry shall be fresh killed. 

9) No diseased poultry shall be killed and sold for table use. 

10) The right to use said seal is forfeited whenever this agreement 
is in any respect violated, the member being held to reimburse said asso¬ 
ciation for all payments and expenses made and incurred by it (after inves¬ 
tigation and satisfactory proof) by reason and on account of inferior quality 
of poultry products shipped or sold under said seal. 



PLANT DISEASES 


DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 

459 - The Influence of Meteorological Factors on the Development of Plant Diseases. 

— Dorogin G, I., in Matenali po Mtkolo^Jw i Fitcpatclo%)m Ro&sn , ist Year, No. 2, 
pp. 3-9 (with 1 graph). Petrograd, 1915 

Although, it has been long known that meteorological factors exercise 
a very definite influence upon the appearance and propagation of plant 
diseases, practically no continuous and methodic work has yet been done 
on this important problem. The Bureau of Mycology and Phytopathology 
of the Russian Ministry of Agriculture, aware of the necessity for a contin¬ 
uous series of observations on the development of fungoid diseases in 
relation to the progress of the weather, has set aside a chapter in its quar¬ 
terly Bulletin for the publication of meteorological data, accompanied by 
graphs and diagrams. Observations are made of the following; air tempe¬ 
rature, soil temperature (at surface and at depth of 16 to 25 cms.}, relative 
humidity of atmosphere, humidity of soil at surface and at a depth of 10 
to 25 cms., total precipitation, cloudiness, depth of snow, frequency and 
force of prevailing winds. Note is also taken of variable meteorological 
phenomena, such as extremely high and extremely low temperatures, 
frosts, hoar-frosts, hail etc. the action of which on plants is obvious. 

In order to simplify reference to the Bulletin and its diagrams, instead 
of the usual 3 observations daily, in certain cases an average is taken*of 
24 hours or simply of 10 days. Although changes in atmospheric pres¬ 
sure have no perceptible influence on plants, a pressure curve is included 
in the diagram in order to complete the data. 

The following rules have been established for the construction of the 
diagrams: 

X) Values equivalent to 0.5 are indicated in the middle of the squares; 
values above 0.5 are taken as equal to 1 and lower values are not in¬ 
dicated at all. 




DISEASES NOT DUE TO PARASITES OR OF UNKNOWN ORIGIN 609 


Winter 1914-15. 


( g o’ clock 

Cloud.{ 1 >» 

r 7 


Precipitation in 24 hours . . . . 


Depth of snow, taken at 7 o’ clock 
Temperature of soil at depth of 
25 cms., taken at 1 o’ clock . . 


Average daily temperature at soil 
surface. 


Average daily air temperature. . 


Relative air humidity over 24 
hours. 


Mean atmospheric pressure for 
24 hours . 


Other meteorological phenomena 


S 



Frequency and force of wind. 



January 
19.3 %SE 1.87; 
14.0% $SE 1,5; 
10.7 % E 1.8; 

9.6 % S x.6. 



2) When the thickness of snow is inferior to 0.5 decimeters it is in¬ 
dicated by a single line which practically coincides with zero, 

3) The soil temperature at a depth of 25 cms. from 0.5 0 to o° is re¬ 
garded as equivalent to 0.5. 

4) The quantity of rain from 0.5 to 0 mm. is indicated by a single line'. 

5) Cloudiness equal to 4 (sky totally covered) is shown in black ; 
cloudiness equal to 1, 2, 3 (sky 1 j 4ti 1 f 2 , 2 3 4 5 / 4 covered) in grey. In the case 
of complete absence of cloud there remains a white square at the correspond¬ 
ing point of the diagram. 
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460 - Yellowing of Sugar Beets in France during 1915 (1). — arnaud, g. in journal 
d* Agriculture pratique , Vol. 29, No. 3, p. 50, Paris, February 10,1916. 

With reference to the yellowing of sugar-beets observed in the north 
of France during the summer of 1915, the writer excludes any specific ac¬ 
tion on the part of a pathogenic agent and is of opinion that the disease is 
due entirely to meteorological and cultural causes. It is considered that 
in light, sandy, dry soils containing little nitrogen, and similarly in the 
clayey soil of higher ground, the beets must have suffered from want of 
sufficient water, lack of cultivation and the smaller amount of nitrogenous fer¬ 
tilisers applied, and late sowing. 

On the specimens examined were found various fungoid and animal 
parasites ( Cercospora beticola, Uromyces Beta, Phona tabjfica and Aphis 
evonymi) but they are not considered as being of any importance with re¬ 
gard to the production of the disease. 


DISEASES DUE TO BACTERIA, FUNGI 
AND OTHER TOWER PLANTS. 

461 - Contribution to the Mycological Flora in the Neighbourhood of Kieff(Russia).— 

Javorski, A., in Biuro po Mikologhii i Fitopatologhii Ucenago Comteta Zemleustmstvai 
Zemledidia, MatenaU po Mikologhn i Fitopatologhii Rossii, Year X, Part 2, pp. 10-34, 
Figs. 1-14. Petrograd, 1915. 

A list of 72 Hymenoycetes collected near Kieff between 1910 and 
1915. Among the species injurious to cultivated or useful plants axe: 
Exobasidium Vaccinii Woronine on Vactinium Vitis-ldaea ; Stereum Mr- 
sutum Pexs., on the trunks of hazel, oak and birch; Merulius lacrymans 
(Wulf) Schum; Daedalea quercina (Linn,) Pers.; Tramtes pim Fries; 
Polypoms [Fames) pinicola Fries and Polyporus (Fames) jomentanus Fries. 

The last is nearly always found on birch, less frequently on poplar 
and alder. The fungus which develops on poplar differs from the charac¬ 
teristic form on birch, by its fructifying organs being less consistent and al¬ 
most devoid of concentric furrows. 

Among the Polyporaceae are: Poplypoms ‘SchWinitzii Fr., P. squamosus 
Fr., P. suljweus Fr., P. imberbis Fr., and P. betulinus Fr. 

462 - Contribution to the Mycological Flora of the District of Tersk (Caucasus). «~ 

Voronichin I., J. in Biuro po Mikologhii i Fitopatologhii Ucenago Comiteta Zemleustroisim 
i Zemledielia, Materiali po Mikologhii i Fiiopatologhii Rossii, Year 1, Part III, pp. 7-16, 
Petrograd, 1915. 

A list of 91 species of parasitic and saprophytic fungi collected during 
the summer of 1914 in the district of Tersk. The following are new to 
science: Cercosporella Lini Woronich., on the leaves of Linum nervosum 
Waldst. and Rit. and Rhodostida onobrychidis Woronich., on the living 
leaves of Onobrychis sativa Lam. 


(Ed.) 


{1} See,also B , Jan, 1916 No. 117, and B . March, 1916 No. 357. 
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Eleven species are recorded for the first time in Russia: Puccinia 
constricia Eagerh., on the leaves of Teucrium sp.; Phyllosticta faginea Pech, 
on the leaves of beech; PhylL physaleos Sacc., on the leaves of Physalts al- 
kekengi E.; Cytospora tiliae Sacc., on the leaves of lime ; Stagonospora ere - 
pidis Hollos, on the leaves of Sonchns sp.; Septoria cmciatae Rob. and Desm., 
on the leaves of Galium cruciatitm Scop.; S. melicae Pass., on the leaves of 
Melica uniflora Retz.; S. nepetae El. A. E., on the leaves of Nepeta cataria 
E. ; 5 . poae trivialis Cocc., on the leaves of Poa nemoralis E. ; Marsonia 
delastrei Sacc. on the leaves of -M elandrium album Gar., Cercosporella ve~ 
rntri Peck., on the leaves of Veratrum album E. ; Ramularia oreophila Sacc., 
on the leaves of Astrantia major E., and Cercospora cypripedii Ell. etDearn., 
on the leaves of Epipactis latifolia Al. 

Amongst the species most injurious both to cultivated and to -wild 
plants are: Septoria piricola Desm. and Gymnosporangium sabinae Wint., 
on pear ; Microstoma juglandis Sacc. which attacks the leaves of walnut; 
Monilia cmerea Bonord., which produces fruit-rot; and Clasterosporium 
carpophilam Aderh., which attacks the leaves of Cerasus. 

Widely spread and common in the zone explored by the writer are also 
Cercospora fraxini Sacc. and Septogloeum ulmi Br. et Cav., on the foliage 
of ash and of elm ; more rare are : Oidinm dubium Jacz. and Phyllosticta 
paginea Peck., which is found on beech. 

463 - Contribution to the Myeologieal Flora of the District of Suchum, (Russia) — 

Siemaszko V., in Bmro po Mikologhii t Fitopatologhn Ucenago Comiteia Zemleustrcnstva 
i Zemledielia , Material* po MikologMi t Fitopatologhii Rosmi, Year I, Part 3, pp. 23-41 4 
Figs. 3‘io. Petrograd, 1915. 

A list of 217 species of fungi collected during the autumn of 1913 and 
during 1914 in the district of Suchum and other parts of Transcaucasia 
along the coasts of the Black Sea. 

The following are new to science : 1) Mycosphaerella phaseolomm Sie- 
maszko, a Pyrenomycete which, occurring on the leaves of Glycine soja } 
Phaseolus mungo t and Vigna rubia, forms whitish spots with a darker bor¬ 
der ; this fungus is very similar to Mycosphaerella phaseolicola (Desm.) Sacc. 
from which, however, it differs in shape and in the dimensions of the 
spores ; 2) Spkaendina suchumica Siemaszko, another Pyrenomycete, which 
was found on the leaves of Gossypium herbacenm and Hibiscus exulenius ; 
3) Exobasiduum citri Siemaszko, which attacks the unripe fruit of Citrus 
sp. on which it develops as a whitish, hard, sclerotic crust; mandarin is 
the favourite host-plant; this disease resembles very closely in its exter¬ 
nal characters the “ incalcinatura ” of the lemon of SAVASTANOand " white 
rust of lemons ” described by Briosi and Farneti, which, according to 
those writers, is due to Ovid aria citri Br. et Farneti, together with several 
other fungi; 4) Cercosporella epimedii Siemaszko, which forms on the lea¬ 
ves of Epimedium pinnatum var. colchicum , large round spots of a dirty 
white with dark-grey border; this fungus was found in a forest on the 
banks of the river Kelossuri near Suchum; 5) Ramularia irachysiemonis 
Siemaszko which forms a whitish veil on the leaves of Trachystemon orien- 
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RESISTANT 

PLANTS, 


talk ; 6) Cercospora guizotiae Siemaszko, which causes grey spots to appear 
on the leaves of Guizotia oleifera. 

464 - New Record of Puccinia Galanthi^ in Austria.— Keissler k in Oestemichische 

Botmiische Zettschritf, Year 65, No. 7-8, pp. 236-238. Vienna, 1915. 

In 1833 a new fungus was reported by Unger as occurring on the 
leaves of Galanthus nivalis taken from the meadows near Stoekerau, lyower 
Austria. He named this fungus Puccinia Galanthi , but no accurate des¬ 
cription was made. The parasite was lost sight of for a long time, until 
von Beck found it in his garden at Wahring, near Vienna. The fungus 
has been described by Winter. 

At about the same time, the presence of P. Galanthi was reported from 
Hungary by Uinhard. 

Fifteen years later, in 1897, Bubak reported a new habitat of the 
fungus in Moravia and described the parasite. 

Up to 1897, therefore, this fungus had been recorded in four different 
habitats; since that date there is no further record of its occurrence. 

During an excursion made in May 1915, in the valley of the Danube, 
the writer found no trace whatever of the fungus. A week later, in visiting 
the same places, he found it in such quantities as to be able to make a large 
collection. It was also noticed to occur on very young plants. 

The distribution of the fungus shows clearly the existence of a centre 
of infection where the plants are very strongly attacked, while towards 
the periphery of the infected zone the fungus becomes gradually rarer. 

Research on the method of reproduction of P. Galanthi has shown 
that the spores occur on the under surface of the leaves. 

As it forms no spots on the leaves it is extremely difficult to identify. 
Research on this point is being continued. From a systematic point of 
view it is noted that P. Galanthi closely resembles P. Schroeteri and that 
it attacks Narcissus poeticus . 

Besides P. Galanthi another species of Uredineae is reported, Caeoma 
Galanthi, Schrot, which differs from the first by the paler colour of the 
spores. The teleutospores develop on Salix fragilk. This species has 
already been reported from several places. 

Both these rusts have been found repeatedly on the same leaf, but 
no genetic relation is thought to exist between them. 

465 - Relation between the Concentration of Hydrogen Ions and the Natural Immunity 

of Plants. — Wagner J. in Ccntralblatt fur Baktemlogie, Parasitenkunde und Infektions - 

kankheiten, Vol. 44, No. 24-25, pp. 708-719. Jena, January 12,1916. 

The writer had previously noticed that the injection of phytopatho- 
genic bacteria into certain plants, produced in their tissues, in addition to 
bactericidal substances, a variation in the concentration of the hydro¬ 
gen ions. 

Plants of Sinapis alba, Bmssica oleifera, Sempemvim Hausmanni, 
and tubers of potatoes were inoculated with pure cultures of Bacillus mU 
gcdus or of Bac. phytophthorus , or of Pseudomonas campestris. Brassica and 
Sempervimm were kept in an unheated glasshouse, Solanum and Sinapis 
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in tiie open. The potato tubers were kept during the experiment in a 
receptacle at a temperature varying between 22 0 and 30° C. Before injecting 
the bacteria, the portion of the plant treated was washed in a 3% solution 
of hydrogen peroxide and well dried with alcohol. Some time after the 
injection, a sample of sap was taken from the plant and tested for its bac¬ 
tericidal power and for its acidity or the concentration of the hydrogen 
ions. The variations in the concentration of the ions are regarded as part 
of the reaction against the injection of the phytopathogenic bacteria. 
Immediately after the injection the acidity of the sap decreases, but increa¬ 
ses again immediately the first symptoms of the disease appear. If after 
infection the plant is able to resist the disease, the concentration of the 
hydrogen ions decreases and after a certain time becomes the same as in 
healthy plants. When the plant is unable to withstand attack, the con¬ 
centration of the hydrogen ions augments greatly, subsequently falling be¬ 
low that of normal plants. 

466 - Sugar-canes Resistant to Root-rot and Maize Resistant to Inseet Attacks, in 

Cuba. — See No. 396 of this Bulletin. 0 

467 - Angular Leaf-Spot of Cucumbers in America caused by Bacterium lachry - 
mans. — Smith Erwin F. and Bryan Mary Katherine in Journal of Agricultural 
Research , Vol. V. No. ii, pp 465-475, PI. XEII1-XI,IX. Washington, D. C. 1915. 

The angular leaf spot of cucumbers ( Cucumis sativus ) has been known 
in the field for many years, but so far no organism has been named as its 
cause, though it has generally been conceded to be of bacterial origin. 
0 . F. Burger, of Florida and G. B. Traverso, in Italy (1), are responsible 
for most of the literature on the subject. 

From the examination of material from a number of different sources, 
the writers have identified and described the organism responsible for the 
disease as Bacterium lachry mans. 

The disease is characterised by angular brown spots which tear or drop 
out when dry, giving to the leaves a ragged appearance. Young stems 
and petioles may become soft-rotted or cracked open. In the early stages 
a bacterial exudate collects in drops on the lower surface during the night 
and dries whitish. During the early stages bacteria have been isolated 
from this liquid. These are white in colour, very motile, 0.8 p in width 
and 1 to 2 p long, grouped in couples and more rarely united in chains 
consisting of as many as 12 individuals. 

The optimum growth temperature lies between 25 0 and 27 0 C., expo¬ 
sure to direct sunlight is fatal in 95 per cent cases and exposure for a few 
minutes only to low temperatures kills 90 per cent. Inoculation experi¬ 
ments with Bacterium lachrymals on healthy plants gave absolutely pos¬ 
itive results. 

The organism penetrates into the leaves through the stomata and tak¬ 
ing up its position in the cavities beneath, spreads into the surrounding 
tissues, giving rise to the pathological symptoms already noticed. 


{&*.) 
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(1) See B. Jtme 1915, No. 656. 
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This disease has already been recorded in the following parts of Amer¬ 
ica : in Michigan at Big Rapids, Muskegon, Grand Haven, Holland, Grand 
Rapids, Hudsonville; in Indiana at Plymouth, Monterey, Tyner and Don¬ 
aldson ; in Wisconsin at Racine, Portage, Ripon, Princeton and Milwau¬ 
kee ; in New York State at Constable, Malone, North Eawrence and Tong 
Island; in Connecticut, in the district of Columbia, in Maryland and other 
Southern States. In Canada the same disease is known in the provinces 
of Ontario and Quebec. 

Considering the results obtained in the laboratory with copper sul¬ 
phate, it would seem that Bordeaux mixture properly applied is the best 
remedy for this disease. 

468 - A Celery Fungus (Septoria Petroselini var. Apii) New to Yorkshire (1) — 

Roe T. B. in The Naturalist , No. 708, pp. 14-15. London, 1916. 

Septoria Petroselini Desm. var. Apii Br. and Cav., injurious to celery, 
has just been recorded in the Scarborough district. This fungus is new to 
Yorkshire. Although previously known on the Continent and inN. America, 
the first authentic record of its appearance in England was in 1906, in South 
Devon. Since then it has caused much damage to celery both in England 
and Ireland. 

In 1914, three quarters of a crop of 30,000 head of celery were lost 
through this disease alone. In 1915, though it did not make its appearance 
with the same severity, still the damage caused was considerable. 

The disease is usually observed about the end of July or beginning 
of August after it has become well established. 

As it has been proved that the “ seed ” has been known to contain 
fruits of the fungus, washings from which have been made by experiment 
to infect healthy plants, it would be advisable for growers to watch their 
young plants, and at the first sign of the disease to spray them with dilute 
Bordeaux mixture or potassium sulphide solution. As a precautionary 
measure, microscopical examination of samples of “ seed ” might be made, 
and if the fungus be detected thereon, washings in a fungicide might be 
tried, although it is possible that this would be little more than a pallia¬ 
tive. Growers should promptly burn all diseased foliage. The practice of 
throwing diseased plants on to a rubbish heap is a great mistake as there is 
no doubt that the fungus can live through the winter and attack fresh 
plants the following year. 

It is said that with many visitations like that of 1915, celery growing 
would become impracticable. 

This disease should not be confounded with that caused by Phyllos - 
ticta apii Halsted, from which it is distinguished by the shape of the spores. 

469 - Peronospora parasitica and Septoria Petroselini var. Apii Injurious 

to Broccoli and Celery in Latium. — Sebastianellx a. in La Nuova Agncoitum del 

Lazio, Year IV, No. 74, p 20. Rome, Feb. 1, 1916. 

Peronospora parasitica is very prevalent in the market gardens of Vel- 
letri, Cori, Cistema etc. on the leaves of brocoli. Recently, the spread of 

(Ed.) 


(%} Sjee B* Opt. 1914* No. 957. 
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the disease has become so serious that in some gardens but very few plants 
escaped damage. Celery was very severely attacked by Sepioria Petro - 
selini var. Apii. 

470 - Diseases and Pests of the Cranberry, Oxycoccus (Vaccinium) macro¬ 
carpus , in the United States — Franklin H. J. in Massachusetts Agricultural 

Experiment Station , Bulletin 160, Report of Cranberry Substation for 1914, pp. 91-117. 

Amherst, Mass , 1915. 

Fungous diseases. — These studies were carried on in cooperation 
with the Bureau of Plant Industry of the United States Department of 
Agriculture. 

The “ ring worm ” trouble (commonly so-called because it was formerly 
supposed to be the result of the work of some insect) was given some study. 
The vines die in a small patch at first and, the centre recovering, the 
affected area gradually becomes circular. These patches persist for years, the 
vines on the outer side of the rim dying every season, while recovery takes 
place on its inner side, the circle thus growing larger yearly unless stopped 
by a ditch or some other obstruction. One grower has obtained good re¬ 
sults by making 2 or 3 treatments in successive years with Bordeaux 
mixture. 

The disease known as “ false-blossom ” hitherto only known in Wis¬ 
consin has been recorded for the first time in Massachusetts. The disease 
is evidently of a very serious character and very infections. 

The disease called “ Blossom-end rot ” is the chief cause of decay 
among “ Tate Howe ” berries in storage. Its exact place in botanical 
classification is not yet determined. 

As regards methods of treatment of fungoid diseases experiments have 
been continued with Bordeaux mixture on plots manured and unmanured. 
Records were kept of the crop yield obtained and its keeping qualities. The 
results were contradictory but, generally speaking, the treated plots gave 
lower crops and smaller fruit than the control plots ; spraying is therefore 
not to be recommended except in the case of plantations which are excep¬ 
tionally severely attacked. 

Treatment with Bordeaux mixture (D r Shear’s formula) at the 
flowering period caused a diminution in the crop yield of more than 
13 per cent. 

Attempts at treatment were also made by dissolving copper sulphate 
in the irrigation water (x part in 50 000 parts of water). The yield was 
not affected. 

The lack of success with the above treatments is probably due to their 
bad effect on the roots. 

Sanding of the plantations did not appreciably increase the yield, but 
it encouraged fungoid diseases and impaired the keeping qualities of the 
fruit. 

Insect pests (1). — The army worm (Heliophila unipuncia Haworth) 

(1) See also B. Dec. 1915, No. 1361. {Ed.) 
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attacked plantations of Vactinium at Cape Cod, but except in a few cases 
the damage caused was not serious. 

The “ gipsy moth ” (Porthetria dispar) caused considerable damage 
to Vactinium in several localities and is becoming more of a menace every 
year. 

The “cranberry weevil ” (Anihonomus suturalis Tec.) which occasion¬ 
ally harms a bog by working within the blossom buds and eating out their 
hearts, did much damage on some bogs in Plymouth in 1913 and also 
caused some loss in the same locality this year. 

Arsenical sprays (“ Bordo ” lead with Paiis green) applied before 
the flowering period did good service. 

The “ span worm ” ( Epelis tnmcataria var. faxonii Minot) did serious 
damage in a bog at Wareham. Several of the pupae were found to be pa¬ 
rasitised by an Ichneumon new to science ( Campoplex variabilis). Five 
pupae were found after the bog had been submerged for five months. 

The dying of the tips which has often been noticed at intervals is due to 
attacks by the larvae of the “ cranberry tip worm ” ( Cecidomyia oxyoc- 
cana Johnson). 

Both eggs and larvae were found on the tips (as many as 5 on a single 
tip); the larvae form their cocoons in the soil. Flowed bogs, in case they had 
not been resanded before the 1st of May were, as a rule, much more seriously 
injured than were strictly dry bogs (without winter flowage). Flowed bogs 
which had been resanded the previous autumn or <n the spring before the 
1st of May were, as a rule, much less seriously injured than those not so 
resanded. No bog showed great tip worm injury after a period of severe 
frosts. The “ Fate Howe ” variety", as a rule, showed distinctly more in¬ 
jury than did the “ Early Black 

For the control of the “ flowed bog fire worm ” (. Rhopobota vacciniana 
Pack), in addition to the remedies already cited, the writer recommends 
treatment with sweetened arsenical sprays. 

Nearly a dozen natural enemies of the “ cranberry fruit-worm ” have 
been identified and bred, only 3 are abundant enough to be of importance : 
a Braconid (Phanerotoma tibialis Hald), a species o* Ichneumon (Pristo- 
mendia agihs [Cress] Ashm); a Chalcidid ( Trichogramma minuta Riley). 

471 - Puccinia Iridis on Cultivated Iris, New to Yorkshire. — Roe t. b. in The 

Naturalist , No. 708, p 27. 1 /Ondon, 1916. 

Puccinia Iridis Wallr. is recorded for the first time on cultivated 
Iris in some gardens at Scarborough. 

472 - Apple Tree Mildew, Podosphaera leucotricha Salm., New to Yorkshire. — 

Roe T. B. in The Naturalist , No. 708, p. 27, London, Jan, 19x6. 

The above is a first record for Yorkshire of Podosphaera leucotricha 
Salm. The apples attacked were from trees at Ebberston, near Scar¬ 
borough and had suffered severely, being small in size and studded with the 
perithecia of the fungus. The specimens found were in the ascigerous 
or perfect stage which is apparently rare in England, the oidium ox coni- 
dial stage being that usually met with. 
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473 - “ Sooty Bloteh ” of the Pear {Leptothyrium carpophilum) in England. — 

Salmon E. S. and Wormald H. in The Gardener's Cfaomcle, Vol. CIX, No. 15x8, 

pp. 58-59, Figs. 25-28. Eoxidon, Jan 28, 1916 

The writers have met with two instances where pears of the “ Catil- 
lac ” variety — in one case grown in a garden at Reigate, Surrey and in 
the other case at Wye, Kent — become severely attacked by the “ Sooty 
Blotch The disease is probably due to Leptothyrium carpophilum. 

The writer describes the points of difference between this latter organ¬ 
ism and Lept. Pomi which causes the “ sooty blotch of the apple 

474 - Sclerotina Linha.riia.na. on Quince, New to Bulgaria. — maidenow v. in 

Zemlediehe S pi same no Belgarskoto Zemledielsko Druxestvo, Year XX, Vol. 7, pp. 190-191. 

Sofia, 2915 

The disease of quince caused by Sclerotinia Linhartiana Prill, et Del. 
the conidial form of which is known by the name of Monilia Linhartiana 
Sacc., has been reported for the first time in Bulgaria at Borisovgrad, Sa- 
doro (Plodvisko), Ternovo, Riustendit, and Giumurgina. In damp wea¬ 
ther the pest spreads with great rapidity and in a few days as high 
a proportion as 1 / 20 of the foliage may be affected. The fungus attacks 
the leaf near the petiole, spreads along the mid-rib and following the la¬ 
teral veins, gradxially covers the entire leaf. 

Irregular spots of a dirty-white colour appear on the surface of the 
leaf, these gradually coalesce and become covered with a whitish veil of 
the hyphae and conidia of Monilia. These eonidia, through insect agency 
gain access to the flowers and germinate, developing a branching mycelium 
which eventually reaches the ovary. The processes of fertilization, swell¬ 
ing and formation of the fruit are thus very materially affected and when 
winter comes all the infected parts fall to the ground. 

In the spring, the apothecse of Sclerotinia develop on the fallen fruit, 
and the ascospores which form attack in their turn the young growing 
leaves, thus spreading the disease over a still wider area. 

The following methods of control are advised : 

1) Cutting off all infected parts and destroying by burning ; 

2) Spraying with Bordeaux mixture before the leaves begin to bud, 
as a preventive measure ; 

3) Dusting the diseased plants with calcium sulphate. 

475 - A Honeycomb Heart-Rot of Oaks Caused by Stereum subpileatum . — 

EONG 'William H. in Journal of Agricultural Research , Vol. V, No. 10, pp. 421-428, 

PI XEi. Washington, D. C., 1915. 

During investigations made in 1912, 1913 and 1914 on the patholo¬ 
gical condition of the oak (Quercus spp.) in the National Forests of Arkan¬ 
sas and other sections of the United States, the writer found a large per¬ 
centage of the trees, especially in some regions of Arkansas, attacked by 
various species of heart rotting fungi. Among these were Polypoms pi - 
lotae, P. h&rkeleyi , P. frondosus and P. dryophilus . In addition to the 
foregoing a new T type of rot was found caused by Stereum subpileatum . 

In the final stage of this rot the diseased wood resembles a piece of 
honeycomb, hence the name. 
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So far, this rot has been observed, in Arkansas, on Quercus alba, Q. 
lyrata, Q. palustris Q. phellos, Q. rubra, Q. texana , Q, velutina; in Florida, 
on Q. virgmiana , Quercus sp. and hquid-ambar styraciflua; in Kentucky, 
on Querns sp. (?); in Louisiana, on Q. lyrata; in Mississippi, on Q. phellos ; 
in Missouri, on Q . palustris (?); in Virginia, on Q. alba, Q. coccinea, Q. Pri¬ 
mes and Q. velutinea; in Mexico on Quercus (?). 

The only practicable method of control which can be applied to the 
forest as a whole is to prevent, so far as possible, the infection of the trees. 
This can be done i) by eliminating all forest fires, since they produce 
wounds on the butts of trees through which the fungus enters ; 2) by pre¬ 
venting the formation of the fruiting bodies (sporophores) of the fungus 
which produce the spores. This can be done by destroying all diseased 
timber which contains this rot. 


INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 

GENERALITIES 476 - The Psyllidae Of the Clevelands (England). — Harrison. J. W. H ill The Naturalist, 
No 707, pp. 400-401. London, 1915. 

The following is a list of some of the PsyUids found on useful plants 
over a limited section of the Cleveland area : 

Aphalara calthae Linn, on larch and spruce; Psyllopsisfraxinicola Forst,, 
jP. fraxini Linn and Psylla pyricola on ash; Psylla salicicola Forst and 
P. ambigua Forst. on sallow; Psylla hartigii Flor., on birch; P. pineti Flor., 
on conifers ; F . melanoneura Forst on oaks and conifers; P. costalis Flor., 
on blackthorn, hawthorn, mountain ash, oak, etc.; P. peregrina Forst., on 
hawthorn; P. mali Schm., on crab apple ; P. alni Linn, at P. forsteri Flor., 
on alder ; Trioza urticae Linn, on elm, blackthorn etc., T. alhventris Forst. 
on sallow and silver fir. 
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477 - The Asparagus Beetle Egg Parasite. — Ross, W. A. in The Agricultural Gazette of 
Canada, Vol. 2, No. 11 pp 1055-1056,3 Figs. Ottawa, 1915. 

Early in the month of June, 1915, large numbers of a minute, dark 
blue-green, four-winged chalcid fly were found destroying the eggs of the 
Asparagus beetle, Crioceris asparagi L. at Vineland Station, Ontario. 

The fermale, by means of a sharp ovipositor, pierces the egg of the 
Asparagus beetle and deposits within it her own eggs (three to nine in 
number). In due course the beetle egg, its viability unaffected, hatches and 
the grub grows to maturity. 

The larvae of Crioceris resist for some time, and reach the pupal stage 
but they are then killed. The adult chalcid is a voracious feeder on the 
eggs, accounting for as many as 90 per cent: At the Vineland Station Ex¬ 
perimental Farm the work of the egg parasite was so effective that it was 
found possible to dispense with the customary spraying of the asparagus 
plants. 

478 - Appearance of Swanns of Contarinia. tritici in South Russia during 1914 .— 

, BoRODINE D. N. ill Khosiaistwo, No. 43-44, pp. 1022-1029. Kielt, 1915. 

'*■ , Russian entomology makes but rare mention of Contarinia tritici 
Su Ebcby. Amongst the few who have treated the subject is quoted N. M. Ka- 
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EUGHiNE. who wrote, in 1913, that in Russia not much harm was done to 
wheat by this member of the Diptera. Two years later, however, the 
insect appeared in swarms in the two South Russian provinces of Poltava 
and Kherson, especially in the former. Observations made by the writer 
himself, and communications received from correspondents of the Ento¬ 
mological Department of the provincial Zemstwo of Poltava have shown that 
the adult insects made their appearance between May 9 and 20 (old style). 
The writer, however, believes that period to have been a good deal longer. 

Opposition took place over the whole of the time and about June 12 
large numbers of the larvae were hatched and continued to appear up till 
harvest time. Their number then greatly diminished, especially after 
the rain. The descent of the larvae to the soil to pupate occurred towards 
June 20, when rain began to fall and the number of larvae on the ears ra¬ 
pidly diminished; finally they quite disappeared. After the disappear¬ 
ance of the larvae from the wheat harvested in the fields of the Experi¬ 
mental Agricultural Station of Poltava, a careful search was made for them 
on the soil beneath the sheaves, but with no result. A number of larvae 
of Contarima were put into small glass tubes during the months of June 
and July 1914. Although the conditions were most unfavourable owing to 
the sand of the boxes in which the tubes were placed not having been 
watered since the spring of 1913, and Watering only being carried out in the 
middle of May, between June 2 and 8 a number of parasites were bred 
from the larvae and identified by N. W. Kourdioumow as Geniocerus 
brevicornis Nees (8 specimens). G. clavicornis Thomas (3 specimens), 
Geniocerus sp. (x specimen). 

In order to ascertain the amount of damage caused by Cont. tritici 
the number of larvae and cocoons on each ear were counted, and also the 
number of injured grains. The percentage of the injured grains was cal¬ 
culated on the total number of grains contained in a 100 ears of corn. Usu¬ 
ally the proportion of ears attacked was 80-90 per cent. The propor¬ 
tion of damaged grains 10.06 per cent. 

In the following table are given the results of 7 examinations : 


Species 

of cereal 

attacked 

Date 

of 

sowing 

Date 

of 

examination 

Number 

ot ears 

Total 

number 

of grains 

Number 

of injured 
grains 

Percentage 

1. Spring wheat 



June 11-13 

IOO 

2 I06 

2 X2 

10.016 

2. » » 

August 

5 

8 27 

IOO 

2 736 

267 

9*75 

3. » » 


13 

’» 27 

IOO 

2 298 

144 

6.26 

4. » » 

» 

25 

» 28 

IOO 

2 334 

26 

1.09 

5. » » 

September 5 

» 3 ° 

IOO 

i 

2624 

19 

0,72 

6 . Spring rye . 

— 


16 

IOO 

3 896 

' *75 

4*49 

3. Spring wheat 

— 


» 20 

93 | 

! 

1386 

i 212 

I 

15*2 
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The amount of damage caused is correlated with the time of sowing 
for, as may be seen by examinations 2, 3, 4, and 6, the early sowings were 
most severely attacked, a fact which is probably connected with the swar¬ 
ming period of Contarinia . Comparing the damage caused to wheat by 
other insects the most serious is that caused by Contarinia , and the atten¬ 
tion of entomologists is drawn to the fact that the insect*in question 
caused in North America damages assessed at some millions of dollars. 

479 - The Influence of Rainfall and the Non-Burning of Trash on the Abundance of 

Diatraea saecharalis, Injurious to the Sugar Cane (i). — Wolcott George n. 

in Govt, of Porto Rico , Board, of Commissioners of Agricultu, e, Insular Experiment Station , 

Rio Piedras, P. R., Circular No. 7, pp. 1-6,1 diagram. San-Juan, Porto Rico, 1915. 

The most important insect injurious to sugar cane in the Western 
Hemisphere is the smaller stalk-borer, Diatraea saccharalis Fabr. wliich 
occurs in abundance in the southern limited States, Mexico, Cuba, Ja¬ 
maica, Santo Domingo, Porto Rico, St Kitts, Barbados, Trinidad, Deme- 
rara and Argentina, besides other islands and countries of lesser impor¬ 
tance in sugar production. 

The extent of the damage caused by this insect varies in different lo¬ 
calities and between very wide limits. As a result of numerous voyages 
and researches, the writer has been able to fix the following points : 

1) There is an inverse relationship between the total annual rainfall 
and the abundance of Diatraea . 

2) The burning of trash on the field after the cane is harvested kills 
large numbers of Trichogramma minutum Riley, the most effective enemy 
of Diatraea, and consequently favours the development of this latter. 
This is found to be true for all localities and the burning of trash is there¬ 
fore to be discouraged. 

It is particularly important to draw the attention of planters to this 
fact, as one of the most common methods used for the control of insect 
pests is precisely that of burning the trash on the fields. 

Diatraea is not abundant in Jamaica, but there is a noticeable differ¬ 
ence between the north and south sides. On the south side, Diatraea in¬ 
fests 15 to 30 per cent of the stalks. The difference is due to the* amount 
of rainfall, the total precipitation being much higher in the north where 
the insects are scarcer. 

In Barbados the scarcity of rain favours the development of the pest, 
nor does the presence of Trichogramma act as a sufficient check. 

In Cuba, in the sugarcane districts of Havana, Matanzas and Santa 
Clara, where the annual rainfall averages from over 50 inches to nearly 
90 inches, Diatraea attacks about 10 per cent of the canes. In Catnagtiey 
and Oriente provinces where the annual rainfall is from 30 to 50 inches, the 
infestation by the borer is 40 per cent. 


(1) See also B. Oct. 1915, No. 1106. 


Ed.). 



INSECTS INJURIOUS TO VARIOUS CROPS 


621 


The following table gives data relating to Porto-Rico : 


locality 

Inches 

of rainfall 

1914 

Percentage of infestation 1914-15 

Average 
of all 
fields 

Fields where Fields where 
trash was t trash was 
burned J not burned 

Coloso. 

IOI 

6 

(8) 



6 

(8) 

Anasco. 

95 

5 

(6) 



5 

(6) 

Fajardo. 

*76 

11 

( 15 ) 

13 

(6) 

9 

(9) 

Manati-Morovis. 

7 2 

6 

( 9 ) 

10 

( 5 ) 

4 

(7) 

Canbvanas . 

70 

11 

( 9 ) 


. . . 

11 

(4) 

Toa Baja. 

70 

15 

(8) 

19 

(4) 

10 

( 4 ) 

Rio Piedras. 

66 

17 

( 7 ) 


. . . 

17 

( 7 ) 

Vega Baja. 

66 

39 

( 9 ) 

44 

( 5 ) 

26 

( 4 ) 

Caguas. 

1 58 

6 

( 5 ) 


. . . 

6 

(5) 

Jabucoa. 

1 58 

37 

( 5 ) 

60 

(2) 

22 

( 3 ) 

Arecibo. 

! 55 

26 

(16) 

69 

(1) 

23 

( 15 ) 

Juana Diaz. 

1 60 

32 

(9) 

34 

(8) 

18 

a) 

Guayama-Josefa. 

45 

47 

(4) 

47 

( 4 ) 



Aguirre. 

1 34 

45 

(7) 

5 o 

( 5 ) 

3 i 

(2) 

Potala. 

I 2 7 

37 

(9) 

44 

(6) 

24 

(3) 

Ponce . 

25 

48 

(8) 

48 

( 8 ) 


... 

Destino-Salinas . 

j 23 

64 

( 5 ) 

77 

( 3 ) 

: 44 

(2) 

Guayanilla . 

' 24 

76 

( 5 ) 

76 

( 5 ) 

. . 

... 

Santa Isabel . 

22 

72 

( 4 ) 

CO 

( 3 ) 

4<3 

(1) 

Guanica. .* . 

; 21 

66 

(28) 

as 

(24) 

3 i 

(4) 


* Average of rainfall of haciendas, not of the town. Figures in brackets after percentages indicate 
numbers of fields examined. 


The eggs of Diatraea are deposited on the leaves of the cane, and when 
the young laivae hatch a considerable interval elapses while they crawl 
about on the cane before they enter the stalk, or midrib of the leaf. A 
heavy fall of rain during this period would wash them on to the ground, 
where they would fall an easy prey to natural enemies, especially Solen- 
ofisis geminata (“ hormiga brava ”). 

480 - Phlyctaenodes sticticalfs, Micro-lepidopteron Injurious to Tobacco in 

Roumanian). — Knechtel Wilhelm R. in Directiunea Generald a Regiei Monopolurilor 
Statului , Buktin , Year III, Part IH-IV, pp. 24-39, Figs. 7. Bucharest, 1913 
During 1915, Phlyctaenodes sticiicalis has been found attacking tobacco 
in the east of Rumenia. It had been previously recorded (1900 and af¬ 
ter) as injurious to field crops, particularly tobacco. 


(1) See B. Jan. 1915 No. 134. 


{Ed.). 
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The larvae have been reported from various parts of Eastern Mora¬ 
via and of Northern Dobrugia, especially from the province of Dobrina- 
Falciu, where they appeared on July 4 in the commune of Cretesti. In 
this latter place fifteen plantations were attacked, two being completely 
destroyed. They were also observed in the provinces of Priponesti-Tu- 
tova (communes of Ghidigneni and Carlomanesti), Solesti Vaslui, Eipovat 
Vaslui (communes of Lipovat, Deleni, Munteni, Naujesti) Macin-Tulcea, 
and Badadag Tulcea. They are commonly known as “ Omida Ruseasca 
The tobacco-leaves are attacked at the margins and gradually devoured 
until only the skeleton remains. Damp and rainy weather favours the 
development and spread of the insect, whose attacks coincide with very 
rainy seasons. Among the natural enemies of Phi, sticticalis is a Coccid, 
Mikroklossia prima , already recorded by Krassii/tschik. As means 
of control, the direct destruction of the larvae and the isolation of infected 
centres are recommended ; also spraying with insecticides, disinfection 
of the soil, and burning of all vegetable refuse and of any other infected 
matter. 

481 - The Pavement Ant ( Tetr&morium cespitum ) as a Pest of Coldframe and 
Greenhouse Crops In Virginia (1). — Smith Eoren B. ill Virginia Truck Experiment 
Station , Bulletin , 16, pp 353-365, Figs. 78-83 Norfolk, Virginia, IQ15. 

During the past two years, horticulturists in the Norfolk region have 
been suffering losses from the attacks of the pavement ant. This insect 
is a native of Europe and was introduced into America probably 150 to 
200 years ago. Since that time it has become quite widely distributed 
throughput the Eastern United States ; it is only recently, however, that 
it has been reported as injurious to vegetable crops. 

Two species occur in the above region which might be confused with 
the pavement ant: the red ant (Monomorium pharaonis E) and the little 
black ant (Monomorium minutum Mayr.) These can be distinguished by 
their smaller size and difference in colouration. 

T. cespitum has been observed to feed on the following vegetables: 
kohl-rabi, cauliflower, cabbage, eggplant, Brussel sprouts, pepper, tomato, 
radish, parsley and lettuce. The attacks occur on the roots, crown and 
lower portion of the stem and have been found to be more severe during 
the spring, autumn and winter seasons. 

Where the nests are accessible, fumigation with carbon bisulphide 
has proved the more efficient method of control. If the nest occurs on the 
surface of the ground, place a saucer containing a few ounces of the liquid 
fumigant on the ground over the nest and cover the whole with several thick 
nesses of heavy canvas. Allow the fumigation to continue for at least 12 
hours. If the nest is underground, push swabs of absorbent cotton soaked 
in the fumigant down into the nest, firmly packing the soil over them. 

In case these methods cannot be applied, poison baits may be used 
' (Paris green and bran, or potassium arsenate mixed with orange pulp). Kill- 

See also jB. Jan. 19 16 No. 134, 
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ing the ants with hot water is also an advantageous method and fish scrap 
fertiliser may be found to have some value as a repellent. 

482 - Staphylinid Injurious to Turnips in France. — Vincent in compteswndus de$ stem- 

ces de VAcademic d' Agriculture de France , Vol II, No. 4, pp. 87-88. Paris, January 26,1916. 

Ill the localities of the Department of Finistere where turnips are clo¬ 
sely cultivated, circular zones may often be observed where the crop is 
thin and irregular. Some of the plants wither and quickly die off, others 
are dwarfed and w&edy. The leaves and tap root do not show any traces 
of fungoid disease, but on examining the surrounding soil numerous larvae 
will be seen which attack and devour the roots. 

The larvae are from 3 to 4 mm. long; body creamy white, head black. 
The black adults bred from the larvae in the laboratory were identified 
as belonging to the family of the Staphylmidae. This insect is very sensitive 
to insecticides. Good results were obtained with toluene and still better 
ones with benzine in the proportion of 8.8 gallons per acre. 

However, it would probably be more economical to give up the crop 
or at any rate to adopt a rotation. 

483 - Tinea, cloacella , Injurious to Dried Edible Mushrooms. — Krause Anton in 

Zeitschrijt fur Forst- und Jagdwesen, Year 48, No. 2, pp. 73-78, Berlin, February 1916. 

On March 22, 1915, the writer received from Eberswalde (Germany) 
a quantity of dried mushrooms which had been attacked by larvae of dif¬ 
ferent ages. 

The first adult insect emerged on April 9, and was identified as Tinea 
cloacella. Most of the adults, however, ‘did not appear till May. 

The first mating was observed on May 16. During the mating period, 
the phototropism of the insects was more strongly positive than usual. 

The eggs were always deposed singly on the mushrooms. The writer 
confined a number of males and females in a cage, together with small bits 
of mushroom; eight days after, in addition to the eggs, there were a number 
of youngjarvae about 1 mm. in length. 

It is interesting to note that the insect requires very little water for 
its development and that many larvae die before pupating, in the same way 
many otters do not survive the pupal stage. 

The completely' developed larvae are 9 mm. long; the pupae about 5 
mm. The bodies of the former are covered with excrescences which re¬ 
semble closely the hairs characteristic of Tepidopterous larvae. This is a 
point which should prove interesting from the systematic point of view. 

As dried mushrooms become worthless when attacked by Tinea cloa¬ 
cella , it is advisable to examine them from time to time, removing all those 
attacked by the Tepidopteron. 

484 - The "Fruit-fly” (Ceratitis capitata) Injurious to Citrus In Greeee (i).— 

PapageorGIOS P. ill Deltion Vasilikis Geargikts Etaireias, Year VII, No. 12, pp. 

258-260, Fig. 1. Athens, 19x6 

Ceratitis capitata caused considerable damage in 19x5 among Citrus 
trees in Attica and Epirus. The fruit of lemons, oranges and mandarins 


(1) See B. Sept. 1915 No. 993 


(Ed.). 
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attacked by this insect ate unsaleable and often drop to the ground at the 
slightest breath of wind. 

The following means of control are advised: 

1) All tainted fruit to be collected and treated with lime, as this kills 
the larvae and presents the development of subsequent generations; 

2) Tin cans containing sweetened poisonous substances to be hung in 
the plantations to every 20 th. tree; good results were obtained by a 5 per 
cent solution of arsenate of soda added to grape syrup ; the Diptera gather 
round the cans and, absorbing the liquid, are killed in great numbers. 

485 - The Bagworm ( Thyridopteryx ephemerae-formis), an Injurious 
Shade-Tree Insect. — Howard I y O. and Chittenden F H. in United States Depar¬ 
tment of Agriculture , Farmer's Bulletin , No. 701, pp. 1-11, Figs. 1-13. Washington, 1 ). C., 
Jan. 15, 1916. 

Thyridoptenx ephemerae for mis (“ Bagworm ” or ^ Basketworm”) has 
recently caused considerable damage in the States of New Jersey, Penn¬ 
sylvania, Maryland, Virginia, West Virginia, Ohio, Indiana and Illinois. 

The larvae of this lepidopteron construct themselves a sort of bag 
with the aid of fragments of leaves cut from trees and held together by 
means of silk. The anterior portion of the body of the larva remains free 
and the animal crawls about on the branches and devours the leaves of a 
large number of plants. Practically all shade trees are attacked and in 
some years the larvae are found on nearly every species of orchard and 
forest tree also. They also occur on willows, maples, poplars and mulberry, 
and less frequently on elms and oaks. They even feed to a certain extent 
on many low-growing semi woody plants, such as elder, mallow and ragweed. 

Among the natural enemies of this insect are: (Pimpla) Itopledis in¬ 
quisitor Say; ( Pimpla) T conquisitor Say; (Hemiteles) Allocota thryidopter- 
igis Riley ; Spilochalcis moriae Riley ; Chalcis ovata Say ; Dibrachys bou- 
cheanus Ratz and Habrocytus thyridopterigis Ashm. 

The following methods of treatment are advised : 

1) Where possible, collect the laivae and destroy them directly. 

2) Encourage the development and reproduction of the natural 
enemies. 

3) Spray with arsenic als. 
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4 86 ~ Comparative Experiments in Austria on the Control of Field*Voles (i).-stra- 
mak Franz in Wiener Lemdwirtschaftliche Zeitung, Year 66 , No. 5, pp. *6-27. Vienna Tati- 
uary 15, 1916. ‘ ’ * 


An account of experiments carried out at the initiative of the Czech 
gection of the Eandes-Kulturrat ** of Bohemia, from March to May 1915, 
’ con t r °l field voles, making use of various methods. The dry 
JJ ; ather wa $ favourable to the reproduction of these rodents 


r * 9*5 No. 132 ; and.#. Feb. 1916No. 264. 


(Fd.) t 
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was also suitable for conducting the experiments. The plots of ground 
chosen for the purpose of the experiment were sown with clover except in 
•a few cases where rye was used. Ditches, banks, etc. were also included. 

The average number of holes counted in the fields was 5 per square 
meter and varied from 1 to ro. The fields were invaded to such an extent 
that all the plants around the holes had been destroyed for a distance of 
15 cm. Three or four days before the experiment, the holes were all 
closed by stamping in the earth. Only those holes which the voles re-ope¬ 
ned were used for the experiment. 

The results were as follows : 

1) Finns CONTAINING 20 % OF BARIUM CARBONATE. — Five piUs 
each weighing 0.5 gms. were placed in a hole, or between two tiles placed in 
the open field. During March, 40 holes and 8 pairs of tiles were treated. 
The pills placed in the holes gave positive results in 70 % of the cases. The 
pills placed in the open, between the tiles, gave negative results. 

2) Phosphorus Pinns. — Four pills weighing 1-1.5 gms. each were 
placed in each hole. The experiments were carried out during March on 
44 holes with two types of pills. The first type gave positive results in 
42 per cent of the cases, and the second type positive results in 28 per cent. 
The same experiments repeated in May gave negative results throughout. 

3) Phosphorus paste. — Straw was smeared with the paste and 
placed in the holes. When the voles left their holes some of the paste adher¬ 
ed to their bodies., the rodents then licked themselves and were poisoned. 
Thirty holes were treated in this way and left open during the whole period 
of experiment. The voles were usually poisoned after 3 days. The ex¬ 
periments conducted both in March and May gave positive results in 72 
cases per cent. 

4) Arsenical paste. — This mixture was composed of arsenious 
acid, caustic soda, potato meal, water and molasses. 

It was employed in the same manner as in the preceding experiments. 
Thirty holes were treated and both in March and May, 50 cases per cent 
gave positive results. 

5) Grains oe wheat poisoned with strychnine. — The grains 
were soaked for 45 hours in a strychnine solution containing 4 gms. of poi¬ 
son (nitrate) per kg. of wheat. 

The grain was then sweetened with saccharose or saccharine; 1 gm. 
of calcium bicarbonate was then added to the mixture with some fuchsin 
to restore the grains to their normal colour. The grains were then put 
into the > holes. 

Forty holes were thus treated. The experiments made in March 
gave positive results in 87 cases per cent; those carried out in May gave 
similar results only in 7 cases per cent. 

6) Oat grains poisoned with strycheshne. — The husks were 
first removed from the grains and these latter then treated like the wheat. 
The experiment was made on 40 holes. In March, good results were ob¬ 
tained in 92 cases per cent; in May, only in 7 cases per cent. 

7) Morphine pills. — Five pills were placed in each hole which 
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was then closed. Part of the pills were put out when the weather was^ dry r 
and part when it was wet. In the first case good results were obtained, 
in the second they were negative. 

8) Poisoned biscuits. — The poisoned biscuits placed in the vole 
holes were not eaten. 

9) Carbon disuxpeide. — This was injected into the holes by 
means of a special apparatus. The result was satisfactory whenever the 
hole was well filled by the gas. Carbon disulphide is, however, difficult 
to employ. 

10) Suephur dioxide. — This was introduced into the holes by 
means of special cartridges invented by the writer. 

Finally, experiments were made with traps. 

Conclusions. — 1) The results obtained by the different methods 
depend upon a number of factors, such as : the season in which the cam¬ 
paign is conducted, the nature of the soil ,* the number of voles in the soil 
etc.; 

2) During the winter and in early spring, when food is scarce, the 
best method is that with poisoned grain and particularly the oat-grains 
treated with strychnine; 

3) Pastes also gave good results, especially the, arsenical paste, which 
has the advantage of being adapted for use in all seasons; 

4) Of the pills, those containing morphine gave the best re¬ 
sults. 

5) In April and October when the soil is well stocked with food, the 
employment of gases is advisable. 

6) For destroying voles in ditches or banks, etc. the best medium 
is sulphur dioxide. 


487 - Plague of Field-Voles in the Province of Kieff during 1914. — chaklemann e. 
in Khasiaisiwo (The Earn), No. 45-46, pp. 1058-1059, Kiew, 1915. 

In 1914, many provinces of South Russia were very seriously invaded 
by field voles, while in the spring of the following year the number of these 
rodents was greatly diminished; in fact, in some places they had entire¬ 
ly disappeared. In the autumn, when it was possible to form a judge¬ 
ment, from the number of holes, of the extent of the attack, it was seen 
that this number was not above the normal. The cause of the ra¬ 
pid disappearance of the animals is attributed to weather conditions. The 
spring of 1915 was a very changeable one. Up till February, the weather 
was very mild and the snow melted almost everywhere ; in the latter half 
of the month, however, the cold returned, snow fell once more and the 
water froze in the fields. This sudden return of winter must have had 
bad effects on the voles. 

^^fter the spring in question, Microtus arvalis Pall, disappeared almost 
from the province of Kieff ; Evotomys glareolus Scheb. was seen 
^^^, : at 44 ^;uumber of Arvicola amphibius U- markedly diminish 
tI| I ,Cbe other, species of rodents also decreased. 
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In connection with this decrease, the opinion is quoted of K. A. 
Satunine who, when speaking of the distributional centres of voles, says 
that the problem of the control of voles is confined to the discovery and 
destruction of such centres during the years in which their numbers are 
observed to be less. 

According to some writers, the vole plagues occur approximately every 
ten years. If this is admitted, the above advice may well be borne in 
mind. 


Alfredo RxjggERI, gerente responsabile 
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ORIGINAL ARTICLES 


Dairying in Uruguay 

by 

Arturo Abelba 

of the National Breeding and Agricultural Inspectorate 
Department or Agricultural Information, Montevideo . 


In Uruguay, milk is produced on faims of varying area, either as a 
part of the ordinary farm routine with dairy cattle, or by more specialised 
methods the practice of which is confined to certain regions, particularly 
those near markets. Owing to the local methods of production employed, 
it is difficult to determine the milk yield in Uruguay. It might, however, 
be ascertained approximately from the number of dairy cattle existing in 
the country. 

Pending the publication of the “Censo Agropecuario ” (Zootechni- 
eal and Agricultural Census) which is now being prepared, the only avail¬ 
able information is that of the “ Censo General de la Republica”, for 
1908, and which is summarised in Table I. 


Tabee I. — Number oj dairy cattle in the various departments 
oj Uruguay . 

Artigas. 21 735 Paysandu ..... 22132 

Canelones. 39 372 Rio Negro ...... 14 5^9 

Cerro Eargo. 39 981 Rivera. 29 257 

Colonia. 42 876 Rocba ...... 33 097 

Durazno. 291S6 Salto .. 32 427 

Flores. xo 126 San Jose. 20 2S4 

Florida. 40 no Soriano. iy 201 

Maldonado. 21 880 Tacuarembo .... 43 213 

Minas. 3S 5SO Treinta y Tres ... 43 127 


Montevideo. 15 675 Total . . . 365 S54 
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According to the above mentioned General Census of 1908, the total 
number is made up as follows : 


Pure bred cattle. 10 775 

Cross bred cattle. 289 103 

Native cattle. 205 385 

Not classified. 60 591 


Total ... 565 854 


In reality there is a larger number of pure-bred dairy cattle, besides 
animals improved by crossing, as will be shown by the Agricultural Census 
now being carried out. 

Milk consumption in relation to the population. — The Agri¬ 
cultural department of the “ Inspeccibn Nacional de Ganaderfa y Agricul¬ 
tural (Inspectorate of National Stock Breeding and Agriculture) has con¬ 
ducted an inquiry on this subject by means of question-papers sent to the 
“ Intendencias Municipales ” (Municipalities) of 19 departments, and has 
obtained for the years 1914 and 1915 data regarding the chief towns and 
places of importance, but not the rural districts, for which it is impossible 
to calculate the amount of milk consumed with accuracy. These data 
are given in Table II. 

According to data furnished by the municipal Laboratory (“ Officina 
Municipal de Andlisis ”) of Montevideo, the average daily consumption 
of milk in that town is 130.000 1. (228.874 pints), sold by 172 “ tambos ” 
(dairies), 105 “ despachos de leche ” (milk-shops) and 733 “ repartos de 
leche ” (localities for the distribution of milk). 

For other parts of Uruguay, the figures giving the daily consumption 
of milk are only approximate, and the difference between summer and 
winter consumption has been taken into account as much as possible. 
This difference, which varies according to locality, fluctuates between 
10 to 40 % and is due to a larger yield in summer than in winter 
and to the corresponding variation in prices, which are higher in winter 
than in summer. 

The data given by Rio Negro and Soriano are calculated approxi¬ 
mately by their population and by the milk consumption of neighbouring 
departments. 

The average price of a pint of milk in the different departments of Uru¬ 
guay is given in Table III. 

At Montevideo the price of milk varies between 0.05 and 0,12 peso 
(1.42 and 3.4 d. per pint); the average price may be considered as 0.08 
peso (2.37 d.). 

Butter and cheese marine. — For the present this branch is li¬ 
mited to the native demand. Besides the establishments wl|^^ge<:ialize 
in this industry, it is also carried on in a great number oi ** 'agrb- 

. pecuatias ” (mixed farms) where milch cows are kepi These “ estancias 
certain quantity of butter and cheese, partly for home use, and part-y 
" at wholesale prices to the Retailers* ' In these farms, breedifi^ 






DAIRYING IN URUGUAY 


631 


Tabi,e II. — Milk consumption in relation to the population. 



1 

i 

Pints 

Population 


j 









Departments 

localities 

milk 

' 



l 

consumed 

1 Depart- 

1 

localities 


i 

l 

per day 

merits 

! 


1) Artigas. 

San Eugenio. 

11 

]t 

2 112 j! 

1 

i 

26321 I 

6 000 

2) Canelones. 

Guadalupe. 

3 520 il 

87 874 ! 

4 000 

1 

Eas Piedras. 

I 408 i| 

j 

3 500 


Santa Eucia. 

x 760 

i 

3 500 


Panrlo. 

1584 1 

1 

6 000 


San Ram6n. 

880 i 

1 

4 000 

3) Colonia. 

Colonia. 

3408 

54 644 j 

5 000 


Nueva Palmira. 

968 

! 

3 500 


Carmelo. 

3036 

i 

4500 


Rosario. 

1760 1 

! 

3 500 


Ea Paz. 

274 1 

1 

r 000 


Nueva Helvecia. 

493 1 


3 700 


Conchillas. 

176 I 


2 000 

4) Cerro Eargo. 

Melo. 

4 400 

44 742 

12 500 


Artigas. 

352 


1 500 

5) Durazno.. 

Purazno . 

8025 

42325 

13 000 

6) Flores ....... 

Trinidad . 

4 400 

16 082 

8 300 

7) Florida. . 

Florida. 

6 691 

45 4°6 

10 600 

8) Maldonado . 

Maldonado . 

2 640 

28 870 

3500 


San Carlos . 

4 752 


4000 


Aigud. 

572 


2 000 


Pan de Aziicar. 

1348 


2 500 

9) Minas. . .. 

Mina?. 

1 760 

51 222 

13 500 

Battle y Ordonez. 

440 


! 4 000 


Zapicdn . . 

176 


1000 


Solis . 

264 


2 000 

10) Paysandu . 

Paysandd . 

8 800 

38421 

20 000 

11) Rio Negro . 

Fray Bentos . 

3 *68 

19 932 

7300 

12) Rivera . 

j Rivera .. 

3 520 

35 683 

9 000 


| Tranquera . 

352 


— 

13) Rocha . 

Rocha .. . . 

5 280 

34119 

12 200 


' Castillos . 

704 


1200 


! Eascano .. 

1 031 


2 000 

14) Salto . 

Salto . 

16 720 

46259 

20 000 

15) San Jos6 . 

i San J0s6 .. . 

6 160 

46334 

13 000 

Rodriguez ......... 

— 


— 


Ituzaingo .. . . 

704 


*— 


1 Eibertad . 

i 246 

39 565 

■— 

16) Soriano . 

! Mercedes . 

| 6 688 

15 poo 

17) Tacuarembo .... 

! San Fructuoso . 

1 2 816 i 

1 46939 

7546 

1 Santa Isabel . .. 

1 1 760 j 


•— 


| San Gregorio . 

i 056 1 

28 777 

ji 

— 

18) Treinta y Tres . . - 

, Treinta y Tres ....... 

1 

j 4 4 °° 

1 7500 

1 
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Table III. — Wholesale pice oj milk for consumption 
in the different departments of Uruguay. 


Departments 

Prices per litre in pesos (1) 

Prices per pint in pence (1) 

Summer 

Average 

Winter 

Summer 

Average 

Winter 

Artigas. 

0.04 

_ 

O.IO to O.I2 

1,14 

— 

2.85-3.4 

Canelones. 

0.05 to 0.07 

— 

0.07 to 0.09 

1.42-2 

— 

2.0 - 2.56 

Cerro I^argo .... 

_ 

0.0S 

— 

— 

2-37 

— 

Colonia. 

0.04 to 0.06 

— 

0.06 to O.IO 

1.14-I.71 

— 

I.7I-2.85 

Durazno. 

0.05 

— 

0.06 

I.42 

— 

I.7I 

Flores . 

0.05 

— 

0.06 

1.42 

— 

I * 7 I 

Florida. ...... 

— 

0.05 

— 

— 

I.42 

— 

Maldonado ... 

0.04 

— 

0.05 

1.14 

— 

1.42 

Minas. 

0.04 

— 

0.0S 

1.14 

— 

2-37 

Paysandii . . 

0.06 

— 

0.08 1 

I.71 

— 

2.37 

Rio Negro. 

— 

0.08 

— 

— 

2-37 

— 

Rivera. 

0.05 

O.X2 

0.20 

1.71 

3-4 

5*7 

Rocha. 

0.04 

— 

0.06 

1.14 

— 

1.71 

Salto.. 

; 0.07 

— 

0.09 

2.06 

— 

2.56 

San Jose. 

— 

0.06 

— 

— 

1.71 

— 

Soriano. 

— 

O.08 

— 

— 

2-37 

— 

Tacuarembd .... 

0.06 

— 

i 0.12 

1.71 

— 

3*4 

Treinta y Tres . . 

0.05 

O.IO 

| 0.15 

I.42 

2.S5 

4.46 


(i) i gold peso of Uruguay — 4$. 3 d. at par. 


is carried on as well as daiiying. Some farms have specialized in the breed¬ 
ing and improvement of dairy-cattle, their chief business being milk pro¬ 
duction. 

In the department of Colonia the milk industry is more extensively 
developed, there being many places with foreign settlers (e. g. Swiss) 
where flouiishing dairy-farms have been established, amongst which are 
some important “ lecherias ” and “ cremerias 

The most important places for cheese-making are the departments 
of Maldonado, Colonia, Tacuarembo and Rocha. The establishments 
whose chief enterprise is the sale of milk, and who only make small amounts 
of butter, are mostly in the district round about Montevideo, in consequence, 
as we have remarked above, of the important market provided by this ca¬ 
pital. This region includes several localities situated in the departments 
j f C anelones, San Jose and in the southern part of the department of Flo- 
^^|;-;The departments of Soriano and Faysandii may also be added to this 
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As it is at present impossible to give in exact figures the data relative 
to butter and cheese making in the whole of Uruguay, owing to the manner 
in which its dairy industry is conducted, we will merely quote the depart¬ 
ment of Colonia as the most important example from this point of view\ 
The following figures relating to the department of Colonia are taken 
from detailed information given by the «Intendente Municipal » (Mayor): 


Milk-dairies. 30 

Milk-dairies — butter-dairies — cheese-dairies . . ... 492 

Total number of dairies in the department... 522 


Approximate quantities of milk used daily for: 

Cheese-making. 123 1S6 pints 

Butter making. 211 176 2* 


Total . . . 334 362 pints 

Importation of the principal dairy products. — The favourable 
conditions foi the production of milk and other dairy products in Uruguay, 
and the fact that owing to its numerous improved and even pure-breed 
milch cows it is essentially a breeding country, make it possible to foresee 
that more extensive breeding and growth of forage crops will result in a 
greater production of milk, and a consequent increase in the amount of 
butter and cheese available for exportation to the markets of America and 
Europe. As yet, however, Uruguay is obliged to import these dairy pro¬ 
ducts, as is shown by Tables IV and V. 

The amount imported is relatively small, and as Prof. Demouin says 
in his book “ Lecheria y Cremena ” .* “ The importation of condensed milk 
“ is admissible in a completely new country, as it forms a substitute for fresh 
“ milk. For this reason, we believe that the descending curve of importa- 
“ tion will correspond to the ascending curve of native milk production. 
“ We should soon reach the day when condensed milk will solely be used 
“ by ships \sailing on the water ways in the interior of the country, and 
* f then, only when it is impossible to obtain fresh milk”. 

As is shown by the figures in Table IV, the amount of butter im¬ 
ported is not large. 

On the other hand, the amount of cream imported from Argentina is 
important and reaches a value of over 40.000 pesos {£ 8501). Since 
1911, however, the importation of cream has much decreased. In many 
cases, the importation did not correspond to the real demand, but resulted 
from the possibility of obtaining the cream at a low price during the 
period of high production in the neighbouring Country, thus allowing it 
to compete with the native product. The Customs law in Uruguay allows 
for this need of the native product and has established protective entrance- 
duties which will be considered later. 

Cheese forms the largest import amongst dairy-products; but it must 
be remembered that cheese is sold in various kinds and forms and in va- 






634 


ARTURO ABBIyTA 


Tabbe IV. — Importation of the principal dairy products 
■ in 1906-1910 {yearly average) and in 1911. 



1906-1910 

1911 


Quantities 

Value in 

Value 

Quantities j 

Value in 1 

Value 


in Cwt. 

pesos 

in £ 

in Cwt. 

pesos j 

in £ 

Condensed milk . . . 

234 

n 333 

2 408 

192 

5852 

1,243 

Butter. 

3^2 

11 594 

2463 

120 

3 901 

820 

Cream. 

| 8 8 79 

54 128 

II 503 

6 939 

43 301 

9 202 

Cheese. 

| 15 345 

319 694 

67 94° 

5 243 

109 205 

1 23 207 


TabtE V. — Importation of condensed milk in 1911 



Quantities 

Value j 

Value 

Country of origin 

in Cwt. 

1 

in pesos 

in £ 

Argentina. 

56 

I 730 

36S 

Belgium. 

14 

418 

89 

Germany. 

56 | 

I 721 

366 

Netherlands. 

29 

878 

185 

Spain. 

8 

236 

50 

United Kingdom. 

28 

860 

1 S3 

Totals . . . 

191 

5 852 

I 241 


rious categories, with special characteristics according to the countries 
of origin. The cheeses imported are generally those selling at high prices. 
The cheeses manufactured in the country are sufficient for a large part of 
the demand and are being continually improved. Some good types are 
produced in the departments of Colonia and Maldonado, and it is quite 
probable that the Uruguay cheeses will one day be exported in ap¬ 
preciable quantities. In 1914, 252 cwt of cheese was exported, representing 
a value of 3844 pesos (= £ 824). 

The imports for 1911 are given in Table VI, and the figures regarding 
the custom dues exacted for the importation of dairy products are given 
in Table VII. 

To complete the preceding data as to the price of milk in the different 
departments of Uruguay, we would add that: 

The actual price of new cheese per kg. varies betweeno.23 and 0.40 peso 
(7 % d to 9 %A P er lb) according to category. 

$ * ? ’t ' ,’. r 'W ' 
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Cream is valued at 0.70 peso per kg. of fatty matter (16 d per lb). 

Butter is sold wholesale at 0.73 peso per kg. (18 d per lb). 

Legislative measures. — In all the departments municipal regula¬ 
tions exist for the sale of milk, and which control amongst other points the 
following: 

1) Purity of the milk. 

2) Prohibition of the sale of skimmed or watered milk. 

3) Regulation of carriage. 

4) Condition of vessels. 

5) Hygienic conditions of sale — Localities — Vessels, etc. 

6) Registers of milk-vendors deposited in the Municipal Laborato¬ 
ries. 

7) Inspection of ‘ 4 lecherias 7 ’, “tambos”, arid “ despachos ”. 

8) Penalties. 

9) Additional penalties. 

The “ tambos ” are subject to the regulations concerning disin¬ 
fection and the cleanliness of the cattle, established by the Law on 
the Inspection of Cattle. The “ Seccion Tambos y Lecherias de la 
Oficina de Policia Sanitaria Animal” (Dairy Section of the Office of Cattle 
Sanitary Police) is responsible for the application of these regulations, in 
accordance with the corresponding regulations which deal with the 
following questions concerning the hygiene of the dairy business: 

1) Dimensions and hygienic construction of shippons; imperviousness 
of building materials and conditions of drainage. 

2) Removal of manure and the state of the dung-hill. 

3) Hay bams. 

4) Cleanliness of workmen (prohibiting the employment of persons 
infected with contagious diseases, or having wounds of an infectious na¬ 
ture on the hands), 

5) Notification of disease or of the appearance of symptoms indicating 
disease, especially udder troubles. Nolification of cases of death among 
the cows, in order that a veterinary examination may be made and sui¬ 
table measures applied. 

6) Measures to be applied in the case of infectious diseases (closing 
of the establishment, which will only be re-opened when the “ Oficina de 
Policia Sanitaria ” is satisfied that all danger is passed). Disinfection of 
localities and application of the measures enforced by the Police in 
charge of sanitation. 

7) Cleanliness etc, of cows' food (water and forage), of milking and of 
the preservation of milk. 

8) Penalties. 

Similar Regulations are applicable to all establishments where milk 
and its products are sold and made ; as, for instance, forbidding the sale: 
1) of colostrum and of milk that is stringy, spoilt, bitter, sour, soiled, 
etc,, 2) of milk originating either from unhealthy cows, or from cows fed on 
spoilt or harmful foods, or such as to communicate a bad taste or foul smell 
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Table VI. — Importation oj cheese in 19x1. 


Countries of origin 

Quantities in Cwt. 

Value in pesos 

Value in £ 

Argentina. 

12 

256 

55 

Belgium. 

106 

Z 220 

475 

Chile. 

4 

80 

17 

France. 

1 51 

3144 

674 

Germany. 

5 « 

IO644 

1 182 

Italy. 

3 S75 

So 715 

i 17 305 

Netherlands. 

333 

6942 

j. 1488 

Portugal. 

7 

135 

j 29 

Spain.. 

148 

30S9 

662 

United Kingdom. 

1 94 

1957 

; 419 

United States. 

! 

1 

23 

| 5 

Totals . . . 

1 

5 242 

109 205 

1 

; 22311 


Table VII. — Custom duties on dairy products imported into Uruguay . 


Products 

> Estimated value j 

! I 

Duty 
per cent 
of 

estimated 

value 

Duty by unit 

1 weight 


pesos 

1 per kg. 

| pence 
| per lb. 

pesos ; 
per kg. 

d per lb. 

1) Condensed milk (including tin).... 

I 

j 0.68 

*5 

51 % 



2) Cream *. 

— 

— 

— 

— 

— 

3) Butter *. 

— 

— 

— 

— 

— 

4) Cheeses (including case) . 

0.41 

10 

— 

O.38 

9 

3) Miek sugar. 

0.50 

1 

12 

4S % 

— 

— 


* The law of June 4, 1913 has provided for butter, and for the cream intended for butter 
making, the following custom duties per unit of weight. 

A. — Butter of all kinds and origins 0.60 peso per kg {15 d per lb) gross weight. 

B. — Cream : duty on the net weight, up to 50 degrees of fat content per kg. of cream, 
maximum duty 0.15 peso (3 y 2 d per lb); minimum duty 0.10 peso (2 d per lb.). — If the cream 
has more than 50 degrees of fat content, the duty paid is proportional to each degree of increase. 
The maximum duty is exacted when the«cremerias»of the Country are able to obtain sufficient 
quantity of cream of native production. If, on the contrary, the Executive Authorities are 
convinced that there is an appreciable scarcity of native cream, then the minimum duty is 
exacted. 

C. — Butter substitutes (declared uninjurious to health) pay a custom duty of 1.20 peso 
per kg. (28 d per lb). 
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to the milk ; or finally from cows treated with toxic substances whose ac¬ 
tion is general. 

Milk, butter, cheese and other dairy products must come from esta¬ 
blishments subject to sanitary control. 

Other regulations concern : the standards to which the milk, cream 
and cheese sold must conform ; the hygienic condition of milk and its 
products, for instance, it is forbidden to introduce the milk from one de¬ 
partment into another without a permit declaring that it originates from 
cows that have been given the tuberculin test by the official veterinary 
surgeon. 

The tuberculin test is subject to a special regulation of which the 1st 
article is as follows : 

“ All milch animals (cows, asses, goats etc.) belonging to “ tambos”, 
“ “ lecherias or to private persons who keep the milk tor their own use, 
“ must be inspected and undergo the tuberculin test by the “ Jnspeccion de 
“ Folicia sanitaria animal ” ; which will give a sanitary certificate or show 
“ in the wa\ it judges best, that these operations have been carried out 5 \ 

“ The tuberculin test will be applied to all potent males, and other kinds 
“ of animals susceptible to the disease, (kept by establishments, or per- 
sons,owning dairy cattle 

The owners who do not apply these regulations are liable to a fine 
“ of 10 pesos (£ 2. s. 2) or to an equivalent imprisonment; the penalty 
“ will be doubled in the case of a second offence ”. 

“ In case of resistance from the proprietors the tuberculin test will 
" be carried out forcibly, without prejudice to the aforesaid penalties. To 
“ this end, the officials of the Sanitary Police, aided by the Public Police, 
“ after having, if necessary, forced an entrance into the property of the 
“ resisting owner, will take possession of the animals, giving the proprietor 
,k a proper receipt for them, will perform the tuberculin test, and then 
" return them to the owner ”. 

Cooperative Movement. — Cooperative societies as yet do not play 
an appreciable part in regard to milk production, or the sale of dairy pro¬ 
ducts ; up to the present, one society alone has been formed, which we men¬ 
tion as an experiment in this line of cooperation. Speaking generally the 
cooperative movement has only‘recently begun in Uruguay but it is favour¬ 
ably received, the many advantages of cooperation being- fully realized. 

In concluding, we express the hope that the dairy industry in our Coun¬ 
try will give a new impulse to the cooperative movement. 
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488 - Agriculture in India.— Mackenna JAMES, Agriculture m India , 106 pp. Calcutta 1915. 

This work consists of XVI Chapters, the contents of which may be 
summarised as follows: 

I. — Histofical. — The annual value of the agricultural produce of 
British India has recently been estimated at roughly £ x 000 poo 000. 
More than 2 / 3 of the inhabitants are engaged in agriculture or in the in¬ 
dustries subsidiary to it. In spite of the importance of agriculture to the 
national economy of India, there was no Department of Agriculture form • 
ed until 1880. In 1878, the terrible famines decided the British Govern¬ 
ment to send a Commission to India to study the best measures to be taken 
for the improvement of agricultural conditions. On the advice of the 
Famine Commissioners, there was formed, in 1880, a Department of Agricul¬ 
ture under the guidance of Sir Edward Buck, (now Delegate of India at 
the International Institute of Agriculture, Rome). In the first place, it 
was necessary to : 1) organise the survey; 2) compile statistics of produc¬ 
tion : 3) institute enquiries as to the local agricultural conditions in the 
different districts of India. The data thus obtained and supplemented 
by the isolated and interrupted work of some scientific workers appointed 
by one or other of the Provinces, or working on their own initiative with 
the view of assisting some special branch of agriculture, laid a solid founda¬ 
tion for the systematic studies and researches afterwards undertaken by 
the Staff of the Agricultural Department. In 1901, a,n Inspector General 
of Agriculture was appointed, and a staff of scientific workers recruited. 
For the latter, there were provided at Pusa, in the district of Bihar, an agri¬ 
cultural research institute, an experimental farm, and an agricultural col¬ 
lege. No regular course of instruction is given at the Institute, but the 
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graduate who has completed his general agricultural education can spec¬ 
ialise in one branch under the personal supervision of an expert. In the 
financial statement of 1905-1906, it was announced that the Imperial bud¬ 
get would allot the sum of 20 lakhs (subsequently raised to 24 lakhs) to 
the improvement of agriculture. Colleges were accordingly reorganised, 
or started, at Poona, Cawnpore, Sabour, Nagpur, Lyallpur and Coimba¬ 
tore. To these Agricultural Colleges were attached provincial Research 
Stations and Experimental Farms. At the present time, 29 agricultu¬ 
rists, 9 agricultural chemists, 8 economic botanists, 3 agricultural engi¬ 
neers, 1 entomologist and 1 mycologist are employed at these provincial 
establishments. 

II. — Organisation and W01 k of Provincial Departments of Agri¬ 
culture . — In each of the 9 provinces, agricultural and veterinary work 
is under the control of a Director of Agriculture. I11 the provinces 
where there are agricultural colleges, the scientific officers are stationed at 
the College, and have their laboratories, herbaria, etc, there. Attached 
to the college, is a farm used for training students in practical agriculture, 
and where the improvement and selection of cultivated plants, manurial 
experiments etc., are carried out. The results obtained are brought be¬ 
fore the notice of the native agriculturists by the Demonstration Farms. 
Finally, at the seed Farms, the improved seed is grown for distribution 
to the native farmers. 

Deputy Directors, aided by a staff of Indian Assistants, control the ex¬ 
perimental, demonstration and seed farms. This method of working has 
already greatly improved many of the chief crops grown in India. 

III. — Crops : 1) Cotton . — The area under cotton has increased more 
than 67 per cent in the course of the last 20 years, and at the present time, 
represents over 6 per cent of the total cultivated area of India proper. The 
cotton crop of 1913-1914 was estimated at over 5 million bales. Of this 
crop, nearly 3 million bales, worth more than 27 million pounds sterling, 
were exported. In Madras, during the last 20 years, the area under cotton 
has increased by a million acres ; in Bombay, by nearly 1.5 million acres ; 
in the Punjab, by 900 000 acres; in the Central Provinces and Behar, by 
over 1.5 million acres, while the native states show an increase of nearly 
1.5 million acres. In Bombay, the United Provinces and the Central Pro¬ 
vinces, attempts have been made from the earliest days, but with little 
success, to introduce foreign varieties of cotton. Subsequently, the indi¬ 
genous cottons of India were surveyed by the Imperial Cotton specialist, 
and aided by the data obtained, the provincial officers proceeded to isolate 
and maintain pure types, to improve quality by selection, and introduce 
the improved plant into general cultivation. By this means, varieties 
with higher yield and larger lint percentage were obtained in the Presiden¬ 
cies of Bombay and Madras, in the Central Provinces, and the United Pro¬ 
vinces. At the same time, an attempt was made to introduce exotic va¬ 
rieties, especially into districts where they had not been cultivated before; 
thus Egyptian and Upland American cottons have been introduced into 
Sind; American varieties have been established in Bombay, the Punjab 


2 
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and the United Provinces, and 1 type of “ Upland Georgian ” in the Central 
Provinces, but the greatest achievement has been the introduction of “ Cam¬ 
bodia ” into the Presidency of Madras. Experiments in the improvement 
of agricultural practice, in cultivation, crop rotation and on manures are 
being carried out on experimental farms, and the results, when proved, 
are being introduced into general practice. 

2) Whe^t. — About 10 per cent of the total cultivated area of In¬ 
dia is under wheat, and about 15 per cent of the total area of cultivation 
in the native States. In the last 5 years there has been an all round increase 
of about 8 3 / 4 million acres, w r hile in 1915, there was a further increase 
of 6 million acres. As it was found that all the varieties of wheat grown 
in India were peculiarly liable to rust, many attempts were made to intro¬ 
duce Australian, English and North American wheats, but without success, 
because these varieties mature too late, and the growing season of wheat 
is relatively short in India. 

Lately, M P and M rs Howard have selected at Pusa, 25 types of Punjab 
wheats which are distinguished for their high yield. They are now trying 
to obtain, from these types by selection, and by crossing with foreign va¬ 
rieties, wheats with standing power, rust resistance and high gluten content 
(the latter being required by the British market). Satisfactory results 
have already been obtained and as it has also been found that these varie¬ 
ties of wheat do well in other parts of India, it has been proposed to 
increase the amount sown on a large number of the Punjab seed farms, In 
order to distribute the selected seed throughout the wheat growing districts 
of the country. 

3) Rice. — This cereal is predominant in the Eastern Provinces and 
Burma. The area under rice exceeds 80 million acres, which represents 
35 per cent of the total cultivated area of India. In Assam, nearly 80 per 
cent of the cultivated area is under rice, in Burma, 74 per cent, and in Ben¬ 
gal, 70 per cent. The varieties of paddy are numerous, and this makes sel¬ 
ection and the improvement of methods of cultivation a very difficult 
task. Nevertheless, the efforts already made have been successful from 
the points of view of yield and nutritive value. At the present time, the 
work of selection is chiefly based on the shape, colour, uniformity and con¬ 
sistency of the grain. The work is being carried out upon irrigated and non- 
irrigated rice varieties ; spacing and mammal experiments are also being 
conducted in all provinces. The general experience seems to be in favour 
of green manuring for transplanted paddy ; bonemeal is, however, in many 
provinces, reported to give good results. Other experiments have been made 
as to the dates of ploughing and sowing, the amount of seed to be used, 
and the number of young plants to be planted out. The control of insect 
pests and fungus disease has also been begun, but it is rendered difficult 
by the vast size of the tracts'affected, 

4} Sugar cane. — As a result of foreign competition, there has been 
a considerable diminution of the area under this crop during the last 25 
years, notably in Bengal, Bombay and the Central Provinces, but as a set¬ 
off, there have been large increases in Madras, the United Provinces and 
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Assam. The total area under sugarcane in 19x3-14 was 2 519 800 acres, 
of which the United Provinces contributed x 379 900 acres and the Punjab 
4x1 200. In Southern India, varieties with thick, fine canes and high sugar 
yield are grown, which do not do well in Northern India. In Southern 
India, cultivation is much more intensive, heavy dressings of manure being 
given, but though the quality is good, the crop is unimportant and the area 
under sugarcane is very small. A parasitic disease, known as " red rot *, 
does great injury every year to the sugar plantations. It is therefore necess¬ 
ary to obtain by selection and crossing, richer canes giving higher yields; 
possessing greater resistance to disease, and yet adapted to the methods 
of the native cultivator. Such is the work on which D r Barber has been 
engaged at his own research station at Coimbatore ; the Experimental 
Earms of the United Provinces, Bihar and Assam have also been occupied 
with the same problem, and considerable results have already been obtain¬ 
ed in this direction. Further, much has already been done in improving 
the sugar making machines, and in devising a machine that will be suit¬ 
able for sugar making on a small scale by small cultivators, or groups of 
cultivators. 

5) Jute. — India is the only country which produces this plant on 
any scale, and its cultivation is limited practical^ to Bengal and Assam. 
The area under jute has averaged, in recent years, about 3 million acres. 
During the last 10 years, the number of jute mills in Calcutta has increased 
from 38 to 66. Extensive trials have shown that the successful cultiva¬ 
tion of jute is quite possible over a wide area outside the jute-growing dis¬ 
tricts and that in Burma, Assam and North Bihar, the area is capable of a 
large extension. The selection of some of the cultivated types, which has 
been carried out since 1906, the year in which Finlow began his study of the 
jute cultivated in India, has furnished some pure lines possessing high yield¬ 
ing power, strength and durability. Some of these pure lines have been 
grown and seed is now available for distribution. It is hoped that it will 
be possible to simpiove these varieties till further by the help of hybrid¬ 
isation. Manurial experiments at Burdwan and elsewhere have shown 
that in addition to cow-dung, oil-cake and green manures [Vigna Catjang) 
can be profitably applied. 

6) Other fibrous plants . — Flax, Sunn hemp and Hibiscus camia - 
bin us (Bombay hemp) occupy about 8oo 000 acres. These plants have 
also been improved by selection. Some entomological and mycological 
enquiries regarding the Coconut palm, which is cultivated on the West 
coast of Madras and in the maritime tracts of Eower Burma, have resulted 
in much practical advantage. 

7) Indigo . — Twenty years ago, the area under indigo was well over 
a million and a quarter acres; it is now only 131 700 acres and steadily 
decreases. With a view to rehabilitating the industry, the Java indigo plant 
was introduced in 1898, but in 1907 it was attacked by some unknown 
disease which killed the plant before the seed set, so that for some time it 
was impossible to improve the qualities of the plant by selection and cross¬ 
ing. M r Howard, however, discovered later that it was not a question of a 
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disease properly so-called, but that the wilting of the plants was due to 
long-continued wetness of the soil, and to the bad cultural methods employ¬ 
ed by the natives, who always remove all the leaves from the plant at 
once. Proper aeration of the soil is essential, and a full supply of air to 
the roots, and especially to the nodules of the roots, is necessary for the 
production of a crop of good indigo plants seed for selective purposes. 

As selection based upon indican content is too difficult and delicate 
a process; those plants which grow more rapidly and robustly and carry 
more leaves than the bulk of the crop, are grown apart, in order to obtain 
a type producing a high indican content. To improve the cultivation, it 
is recommended to harrow back after the removal of the cover crop, to 
prune instead of cutting back, and to remove the crop after the 2nd cut. 
By these methods, it is hoped that it may be possible to restore indigo cul¬ 
tivation to its former flourishing condition. 

8} Tobacco. — Several promising varieties have been isolated, an<? 
it still remains to fix their qualities by hybridisation ; the methods of cul 
tivation have also been improved. 

7) Oleaginous plants, — A certain amount of selective work has al¬ 
ready been done on rape and sesame ; the latter crop covers something 
like a million acres in Burma. The ground nut was introduced into India 
in 1902, and has expanded with much rapidity, now being regularly 
grown in the arid zone of the country and in the United Provinces. 

10) Tea. — This plant was introduced into India about 1836. The 
industry has, generally speaking, prospered from that date, while between 
1886 and 1910 the area under tea only increased by 98 per cent, the produc¬ 
tion in the same period increased by 266 per cent; this was due to the 
scientific workers employed by the Indian Tea Association and the United 
Planters' Association of southern India. 

11) Coffee. — Coffee-growing dates from the beginning of the 19th 
century; the industry is practically confined to the Madras Presidency, 
Mysore, Coorge, the Wynaad, the Nilgiri, Pulney and Shevaroy Hills. It 
does not enjoy the same prosperity as tea, for it encounters very severe 
competition from Brazilian coffee. 

12) Rubber plants. — Rubber is a crop which is coming into promin¬ 
ence, especially in Burma and Madras. The exports in 1913-14 were 
valued at over half a million sterling. 

13) Fruit-growing. — This industry has not been neglected, and much 
has been done, especially at Quetta and Peshawar, to improve the varie¬ 
ties cultivated, and to introduce better methods of fruit packing and trans¬ 
port. 

IV. Silk — The silk industry is comparatively insignificant, and tends 
to decrease on account of the competition of other* countries, especially 
Japan. Nevertheless, an attempt has been made to increase the produc¬ 
tion by the introduction of better methods of rearing the silkworms, and 
the improvement of the loom used in silk manufacture, 

/ V.— Irrigation and Drainage .— Considerable progress has been 
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made of late in these directions, especially in Madras, Bombay, the United 
Provinces and the Punjab. 

VI. — Scientific Research. — Much work has been done in the various 
branches of agricultural science, especially at the Central Research Station 
at Pusa, but also at the Provincial Stations. 

1) Chemistry: The use of phosphatic manures on Indian soils ; the 
properties of alkaline soils ; the water requirements of some Indian crops ; 
the formation and movement of nitrates in the soil; the chemical composi¬ 
tion of sugar-cane, sugar-beet, milk, date-palm sugar, the composition 
and nutritive value of Soy beans, rice etc, etc. 

2) Mycology: Preliminary survey of the important fungus diseases 
of Indian crops ; methods of controlling plant diseases. 

3) Entomology: Collection and study of the habits and life-histories 
of Indian insects. Methods of controlling the insect pests of plants and 
animals. 

4) Agricultural Bacteriology : Bacterial activity in the soil (the soil 
conditions affecting the supply and utilisation of combined nitrogen; the 
production in, and elimination from the soil of plant toxins); the study of 
bacterial plant diseases ; the action of bacteria in milk. 

VII. — Agricultural Education. — Agriculture, as such, is no longer 
taught in the primary and secondary schools, for it is now agreed that 
rural education must be general, and that it is necessary to develop the 
pupils’ powers of observation ; this, however, does not prevent the use 
of text-books dealing with familiar objects connected with agriculture. 

In the secondaiy schools, great importance is attached to knowledge 
of English, to nature study, and practical instruction in the rudiments of 
chemistry and botany, in order to enable the pupils to profit by the courses 
at the Agricultural Colleges. The Government of India no longer insists 
upon a “ standard” curriculum in the latter, but leaves the Province free 
to frame its own scheme of agricultural education with reference to the stage 
of general educational development and agricultural research that may 
have been reached. Irately, a native agricultural school has been started 
in Bombay. This school takes boys from 14 to 16, the course is thoroughly 
practical and lasts 2 years, while general education is continued, together 
with specia 1 instruction in agriculture. 

VII. Veterinary Matters and Cattle. — The Civil Veterinary Depart¬ 
ment in India was constituted in 1889; it consisted principally of the mil¬ 
itary veterinary officers of the horse-breeding establishment. Since 1901 
the Staff has been recruited from veterinary colleges in England. The 
provincial organisation consists of superintendents, who are members of 
the Civil Veterinary Department; deputy superintendents; inspectors, 
and veterinary asssistants. These are now 909 assistants, 95 inspectors 
and 19 deputy superintendents. There are veterinary colleges at Bombay 
Eahore, Calcutta and Madras, and a veterinary schoool at Rangoon. The 
teaching is of a thoroughly practical type and the results are very grati¬ 
fying. Continous research work is concentrated at the Imperial Bacterio¬ 
logical laboratory at Muktesar and a branch laboratory has been opened 
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at Bareilly. The chief work consists in preparing vaccines and sera, espe¬ 
cially anti-rinderpest serum. 

Caitle-by ceding. — In accordance with the views expressed at the 
last meeting of the Board of Agriculture, the production of “ a dual pur¬ 
pose animal 51 (one combining draught and milk) should be aimed at by 
crossing native cattle with the best European breeds. — In many provinces, 
cooperative cattle insurance societies have lately been started. 

Mr Mackenna's report deals with the ten years period 1905-1915. In 
the last chapter, he refers those persons who are desirous of obtaining more 
complete and detailed information regarding agriculture in the Indian Em¬ 
pire, to the publications of the Imperial Department. These can be ob¬ 
tained from Messrs Thacker, vSpink and Co. Calcutta, and are entitled 
“ Agricultural Journal oj India — “ Proceedings 0} the Board oj Agricul¬ 
ture in India ” — “ Report and Memoirs oj the Agricultural Research In¬ 
stitute , Pusa 

Mr Mackenna estimates that the increase in the value of the agricul¬ 
tural products of India, as a result of the labours of its Agricultural Depart¬ 
ment is already over £ 2 300 000. The last decade has also seen the rapid 
growth of the cooperative credit movement — that great factor in all sche¬ 
mes of economic development. 

The writer concludes his report by reminding his readers that the motto 
of the Department of Agriculture should be ; “ Sympathy and Coopera¬ 
tion 51 . 

489 - Notes on the Period preceding Oviposition in the Domestic Fly. — Hutchinson 

R. H.in U. S. Department of Agriculture, Bulletin No. 345, pp. 13 -f 1 diagram, Washington 

D. C. February 5,1916. 

During recent years, the destruction of house flies (.Muscat domestica E.) 
especially in the spring, has been regarded as the means of reducing the 
future generations. The apparent justification for this method of control 
was based on published records of experiments and observations indicating 
a rather long period of time between the emergence of the adult fly and the 
first deposition of eggs, (the socalled f< pre-oviposition ” period). As 
the scientific data from which tins theory is deduced are founded upon a 
somewhat meagre scientific basis, some experiments on this subject were 
carried out at Arlington Va {1913) and at New Orleans Da. (1914); while 
collaborators made other experiments. Elies kept in cages were used and 
the results obtained led to the following conclusions: 

The shortest record for the period preceding oviposition was about 
2 y 2 days; the usual length was from 4 to 5 days. 

Temperature has a very decided influence on the length of the pe¬ 
riod; thus at 28° F. (ii° C.) the period was shortest and at 18 0 F. (4 0 C.) it 
was longest. 

Other factors influencing this period are: humidity; the kind and qual¬ 
ity of the food of the adults ; the kind and quality of the larval food with 
its resulting effect on the size and physiological condition of the adults. 

, In the experiments with isolated pairs of flies, very few results were 
obtained, only 7 out of 30 laying a few eggs, which suggests that the associa- 
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tion of a number of females in the process of egg laying is the normal habit 
and that isolation has an inhibiting effect. 

Copulation was observed as early as the 1st. day after emergence and 
as late as the 47th. day. No copulation was noted when the temperature 
of the air was below 55 0 F (12 0 7 C). 

The maximum record for longevity was 70 days and the minimum 1 
day, or less. The average length of life for some 3000 flies was slightly 
over 19 days. 


CROPS AND CULTIVATION. 


490 -The Effect of Phosphoric Acid Upon the Decomposition of Sugar in the Soil.— 

Herke S. in Kiserhtn»yi Kozlemenyek (Communications of the Hungarian Agricultural 
Stations) Vol. XVIII, Parts 5-6, pp. 857-884 4 - XXII Plates (Summary in German on 
pp. 885-886), Budapest, 1915. 

The decomposition of the sugar present in the soil as shown by the 
liberation of carbonic acid, is influenced by the chemical composition of 
the soil and by the presence of certain salts which are suitable for plant-food. 
Thus, in a soil to which phosphoric acid has been added, the sugar bre ak s 
up more quickly [1. e. more carbonic acid is liberated for a certain time), 
than in the same soil without the addition of phosphoric acid. If the amount 
of carbonic acid liberated daily from the first and the second soil is estim¬ 
ated, it will be found that the difference between these amounts in¬ 
creases for a certain time, and then decreases. 

According to these experiments there seems to be a certain correlation 
between the effect of the phosphoric acid on the decomposition of the sugar 
(liberation of C0 2 ) and the larger yield which it produces in manurial experi¬ 
ments; Thus, in a soil where the addition of 0.06 gr. of P 2 0 5 per kg. had 
increased the yield of oats and mustard, the same amount of P 2 0 5 had in¬ 
creased the amount of C0 2 given off in the presence of sugar (2 per cent 
of dextrose or saccharose). It was found that the more the phosphatic 
fertilser had increased the yield of these plants, the larger also was the 
difference between the respective totals of the C 0 2 liberated. Increasing 
quantities of P 2 0 5 gradually increased the liberation of C 0 2 and there 
resulted a very regular increase in the difference of the above-mentioned 
totals. 

The energy of the liberation of C 0 2 is affected by numerous factors 
which modify the action of the phosphoric acid. Thus, the presence of 
carbonate of lime (CaC 0 3 ) promotes the decomposition of the sugar. — 
Sulphate of ammonia (NH 4 )S 2 0 4 , at the rate of 0.05 gr. of nitrogen (N.) 
per kg. of soil, has also a favourable effect, which however is influenced by 
the nature of the soil. Small quantities of nitric nitrogen, (0.05 gr. N., in 
the form of nitrate of sodium (Na N 0 3 ) per kg. of soil) also increases the 
liberation of C0 2 in the presence of sugar; however, in a nutritive solution, 
0.1 % of Na N 0 3 exercises an inhibiting effect. Sulphate of potassium 
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(K 2 S 0 4 ) also increases the liberation of C 0 2 in certain soils, while it de¬ 
creases them in others. 

In short, the above-mentioned effect of phosphoric acid is differently 
influenced by the addition of nitrogenous and of potassic compounds 
according to the nature of the soil. As a rule, any quantitative variation 
in one of these nutritive substances modifies the action of the other. 

491 - The Value of Sa.ccha.rum sponianeum in Binding Moving Sands in 

Sicily. — Borzi A., in Bollcttino di Studi ed Informalcmi del R. Giardmo Colomalc di Pa¬ 
lermo , Vol. II, Part 4, pp. 189-213, 6 figs, Palermo, 1916. 

The chief object of this article is to draw the attention of the cultivator 
to certain species of Gramineae which experience has shown to be very 
useful in the improvement of the condition of the sands of the coast in * 
some parts of Sicily ; this is done by listing the characteristics of these 
plants from cultural and biological stand-points, and showing how they 
may be more widely used. 

Amongst these Gramineae, the first place for utility in binding together 
the sands of the southern districts belongs to Saccharum sponianeum L,. 
(= Saccharum aegypticum Wild) which perhaps represents the original 
wild form of the sugar cane. On the north coast, and at some ploces on the 
east and south coasts of Sicily’, S. sponianeum is often found, usually culti¬ 
vated, but sometimes having reverted to a wild state. It provides a shelter 
for the fields and kitchen gardens against the sea winds. Its cultivation 
dates back several centuries, especially in the country round Messina, where 
the plant was probably introduced from Egypt. S. sponianeum is a peren¬ 
nial growing throughout the year ; its stems attain a height of 4.92 ft. 
or with its leaves, of over 9.84 ft., while in garden soil its roots are usually 
no longer than 11,7 in., but in loose sandy soil they can attain a length 
of 6.56 — 9.84 ft. In garden soil, the radius of the rhizomes never exceeds 
11.7 in. iu one year, but in sand they’ can grow to a length of 8.2 ft. so as to 
occupy an area of 23.839 sq. yds. and more ; this plant, therefore, spreads 
considerably 7, over the sands. 

Owing to the combined effects of the torrents and the sea, the northern 
coast of Sicily is continually 7, extending, so that in periods varying from 10 
to 20 years, according to the locality, a strip of an average width of 82 ft 
requires reclaiming. After marking out the area to be reclaimed S. spon- 
tmicum is planted in lines perpendicular to the direction of the prevailing 
winds. The pluming is effected in the cool season (from Autumn till April), 
by means of pieces of cane from 13.65 in. to 15.6 in. in length, with 2 to 4 
nodes. The small canes are planted 11.7 m. deep and from 7.8 in. to 11.7 in. 
apart, in squares. The sand driven by the wind is held up by the plants 
which quickly take root and grow rapidly. A dyke is thus made that 
attains its full height (as much as 4.92 ft.) in from 3 to 4 years, and forms 
an efficient and permanent protection for the land behind it, which is usually 
devoted to vine-growing. 

In order to make this protection more certain and to permanently 
prevent the surface of the dyke being disturbed by the winds on the in¬ 
ferior slope, plantations are made of Opuntia amyclaaa and Agave americana 
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on the landward slope. This is often unnecessary, as the surface becomes 
covered naturally by different wild plants, the most common being Cyno- 
don dactylon , Panicmn repens, Dactylocteninm aegypiimm , Andropogm 
hirtum, Medicago manna, Lotus cytisoides , Eryngmn maritmim, Parony¬ 
chia argentea, etc. Of these plants. C. dactylon is the one which is most 
adapted for binding the soil together. 

492-Cover Crops for Porto Rico. — Kinman C. F., in Porto Rico Agricultural Experiment 
Station, Bulletin No. 19, 32 pp , S plates, Washington, January 22,1916 

The term “ cover ” crop is used to designate a crop to be giown on 
soils devoted to horticulture in order to get rid of wild vegetation, to 
prevent surface washing, to shade and enrich the soil, and to improve its 
mechanical condition. 

The land devoted to horticultural crops in Porto Rico is very deficient 
in humus and greatly damaged by surface washing. Save during thfe past 
10 years, cover cropping was practically unknown in Porto Rico, and was 
only introduced after the American occupation of the island. There is a 
great difference in soil types and local weather conditions in Porto Rico 
which makes the selection of a cover crop giving satisfactory results a mat¬ 
ter of great importance. The v r ork of testing and securing plants for cover 
crops has been carried on for a number of years by the Porto Rico Agri¬ 
cultural Station. MoSu of the testing and cultural work has been conducted 
at the Station itself at Mayaguez. The most suitable plants (together with 
a number of others rvhich appear to be less promising] have been cultivated 
in other parts of the island, in cooperation with plantation owners. 

The writer discusses the habits of the cultivated plants he recommends 
as cover crops for Porto Rico ; namely : 

«Cowpea» [Vigna catjang , or V. sinensis ); «Jack Bean). Canavalia 
ensijonnis ; «Sword Bean » (C. gladiata) ; «Lyon Bean » [Stizolobium ni - 
veim) ; «Bengal or Mauritius Bean [Stizolobium atemmum); S. cinemm 
S, vdutimm ; ((Florida Velvet Bean », (S. deeringiamm) ; «Pigeon Pea», 
or «Gandul» (Cajanus indiens). Of the wild plants growing in Porto Rico 
which are worth} of protection and of cultivation in orchards, the wiitei 
describes the following; 

a Matii cimarrona» ( Chamaecnsta diphylla) ; «Matraca » (Crotalaria 
rctnsa)] Zarzabacoa galana, {Dcsmriium udscendens) ; a Zarzabacoa co- 
mun )> [Desmodium incanum) ; «Habichuela cimarrona ( Phascolus ade- 
nantlms) ;«Yerba rosario » (Aeschynomene amcricana) ; «Conchita peluda ” 
(Cenfoesema pubesccns) ; “ Tamariudillo ” (Cassia chamaecnsta ); " Habi- 
chuelaparada” (Pimseolus semicrectus ); "Mato delaPlaya” (Canavalia 
obkmjolia.) 

Vigna Catjang is grown in all parts of the island, it has the short¬ 
est growing peiiod of any of the leguminosae desc' ibed by the writer, 
it is valuable as a covei crop and for forage. 

Canavalia ensijemis, although recently introduced, is in more general 
use than am other cover crop. It thrives on all except very light soils 
and on account of its habit of growth, is very desirable in citrus orchards, 

Stizolobium niveum, S, aienimum, and a number of recently introduced 
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velvet beans, succeed well on all types of Porto Rico soils where horticul¬ 
tural crops are grown. They are suitable for growing in open fields, or for 
general use (forage, green mamtie, seed] where care is taken to prevent 
injuries through the rank-growing vines choking out other plants. 

Ca]anus indicus succeeds well in all parts of the island. It is culti¬ 
vated as a cover crop and wind-break, and also for its edible seed* Under 
favourable conditions, the plants continue their growth for a few years. 

The thrifty annual leguminosae which are growing wild, are valuable 
and should be protected and encouraged. They reseed themselves and are 
very resistant to drought and heavy rainfall. 

The humus in Porto Rico soil devoted to citrus culture soon 
disappears when clean cultivation is practised. The soil and climatic 
conditions favour the use of cover crops throughout the sections where ci¬ 
trus fruits are grown. 

In old coconut groves where there is a good “ stand ” of trees, the 
dense shade prevents a thrifty growth of cover crops. In young groves, 
or where the “ stand” of trees is poor. Stizolobimi, Canavdi * cnsijonnis 
and Vigna Caijang are satisfactory cover crops. Vigna catjang and Cajanus 
indicus are used both as catch and cover crops in coconut groves. 

Cajanus indicus and Canavalia ensifomis hinder the growth and pro¬ 
duction of Cabezona and “ Red Spanish” varieties of pine apple when plant¬ 
ed in the bed with them. Cajanus indicus was more harmful than Cana¬ 
valia ensijormis, and the development of the “ Cabezona ” variety was re¬ 
tarded more than the “ Red Spanish ”. 

Cover crops make their heaviest growth and serve their purpose best 
when planted in spring, or early summer. 

Nodule-forming bacteria are present in most Porto-Rico soils: when 
the bacteria are wanting, inoculated sod should be scattered over the field 
at the time of seeding the cover crop. 

493 - The Respective Values of Organic and Inorganic Manures. — hodsoll h. e. p. 

in The Journal of ihc Royal Horticultural Society, Vol. XL,!, Part 2, pp. 217-226 Eon- 

don, December 1915. 

The writer examines the results of manurial experiments made at 
Rothamsted showing the superiority of organic nitrogenous and phosphatic 
manures over inorganic manures, especially in the case of crops like wheat 
and swedes which remain longer in the soil. He discusses the factors, 
mechanical, chemical and biological which account for this superiority of 
organic manures. Reference is also made to the recent American theory 
of the sterilising effect of mineral manures. From a consideration of gen¬ 
eral effects of both classes of manures he makes the following practical 
conclusion: 

Organic manures are useful to supply humus, which improves the soil 
texture and assists cultivation; to give a gradual supply of food to the 
crop, which promotes healthy growth and good quality; and to provide hu¬ 
mus to feed the soil bacteria. 

Mnetal manures are useful as a top dressing for rapid growth and to 
act as a steriliser to keep the bacterial flora in balance. They tend to produce 
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an unnaturally quick, soft and sappy growth, which should be avoided in 
the case of permanent crops like fruit, but which is exactly what is required 
in green crops like cabbage, lettuce, etc. because in addition to giving 
earliness they also produce a tender leaf. 

494 - The Reclamation of Bog Land in Ireland (1). — journal of the Department of 

Apiculture and Technical Instruction for Ireland . Vol. XVI, No. 2, pp. 229-236. Dub¬ 
lin, January 1916. 

Pot experiments on the manurial treatment of unreclaimed bog were 
started in 1913 and followed by field experiments in 1914. These experi¬ 
ments showed the importance of a complete mixture of artificial manures 
and lime. Nitrogen was more important than potash, except in the case 
of grain crops. 

During last year raw peat from six different bogs was tested in pots, 
and plot experiments were made on two bogs, one in King's County and 
the other in County Tyrone. 

In the pot experiments, mustard was grow in each case. The fol¬ 
lowing fertilisers were applied in groups of three : nitrogen as nitrate of 
soda and sulphate of ammonia, superphosphate, kainit, and burnt lime. 

In no case did any seedlings grow on the untreated soil, and in only tw T o 
cases did any growth appear in the pots without lime. With two excep¬ 
tions, the influence of phosphate was more important than nitrogen and it 
invariably happened that potash was the least important of the four in¬ 
gredients. Potash appears to be of less importance in the case of cruci¬ 
ferous crops and others grown for stems and leaves only; but when it 
comes to the formation of grain or of tubers, the effect of potash is most 
marked. 

The results of the field experiments with the various crops were as 
follows: 

Rape . — On the no-lime plots, the rootlets appeared as if burnt up 
as soon as the seed germinated, and on the plot without phosphate most 
of the seedlings died soon after germination. There was considerable growth 
in the no-nitrogen plot, but the absence of potash appeared to be the least 
important factor. 

Rye. — In the absence of lime or of phosphate, only a few stunted 
ears without grain w r ere produced. The absence of nitrogen did not show 
such marked results and the grain was of fair quality. Potash made no diffe¬ 
rence in the early stages, but when the ears were formed the difference was 
most marked. In the absence of potash, the grain was shrivelled and the 
straw soft as if thrashed. 

In the case of a wet bog, the absence of nitrogen from the mixture was 
as marked as the absence of potash. 

Potatoes . —All the plants produced tubers, even in the untreated plots 
where only a few stalks appeared above ground. The absence of phosphate * 
appeared to be more important than the absence of lime. The want of 

(i) See also D. Dec. 1915, N. 1255. (Ed.). 
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potash, was more marked than the want of nitrogen. The plot receiving 
the complete manure with lime was far superior to any other and yielded 
6 y 2 tons per acre. Although a large percentage of the tubers were small, this 
yield is very satisfactory considering that growth was checked by a frost on 
June 19th. On wet bog land, lime appeared to be more important than phos¬ 
phates and nitrogen than potash. 

Pot experiments were carried out to test the value of shell sands and 
marls in replacing burnt lime. The crop grown was mustand and each pot 
received the same quantity of nitrogen, phosphate and potash. The fol¬ 
lowing substances were compared : burnt lime, marl, shell sand, peaty marl, 
gravelly sand. 

The quantities used were : burnt lime ]/ 2 per cent, marl and shell sand 
1 Yz P er cent > gravelly sand 4 y 2 per cent. 

The marls and shell sand gave quite as good, if not better, results 
than the lime. They acted as quickly from the very start and effectively 
corrected the acidity. 

495 ~ The Utilisation of the Nitrogen of Stable Manure in Relation to the Date of its 
Application. — Sabachnikow A , in Selskoie Khosiastwo i L'lesawodstwo (Agriculture 
and Sylviculture), Vol. COXIAN, pp. 499-512. Petrograd, December 1915. 

In attempting to answer the question as to how long stable manure 
should remain in the soil in order for it to give the maximum amount of 
nitrogen in an assimilable form, the writer reviews the results of experi¬ 
ments made on this subject both in the laboratory and field by the best 
known Russian and foreign experimentalists, and describes in detail the 
results obtained at the Agricultural Stations of South Russia, — The 
critical examination of these numerous data has led the writer to the 
following conclusions. 

1) No complete explanation has, so far, been given of the action of 
temperature, humidity and aeration upon the biological processes taking 
place in the manure between its application to the time of sowing, and 
which determine the period during which it is necessary for the manure to 
remain in the soil, so that the nitrogen ma} be most fully utilised. 

2) The results of the laboratory experiments obtained in different 
investigations show that the utilisation of the manure increases and the inju¬ 
rious effect of the straw decreases in proportion to the time they remain 
in the soil. 

3) So far, there exist no results, obtained in the field, which can 
give a decisive answer to the question. The results obtained by the Agri¬ 
cultural Stations of. South Russia sometimes contradict those obtained in 
the laboratory, but this contradiction is due to the fact that in this region, 
damp is the minimum factor with reference to the other growth factors ; it 
therefore plays a much more important part than the latter and masks the 
effect of the stable manure. 

4) It would be better to carry out experiments on this subject in the 
following manner : to dig the manure into the black fallow (which is cul¬ 
tivated in the autumn) at the following times; autumn-spring (April and 

— summer (June and August) and to divide the land into different 
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lots, noting the effect of the manure during a certain number of years and 
its action upon the crops cultivated. 

Deducing a conclusion from available data, it would appear that the 
question as to the complete utilisation of the nitrogen of stable manure in 
connection with the time of its application, still remains an open one. 

496 - “ Rhenaniaphosphat ”, a new Phosphatie Fertiliser Containing Potassium manu¬ 
factured in Germany. — Remy Th, (Bonn University) in lllustrierte landmrtschafiliche 
Zeitung , Year 36, No. 25, pp. i7 8 ”*79> Berlin, March25,1916. 

For some weeks, a German Society (“ Bezugsvereinigung der deut- 
schen landwirte) ” has been offering a new phosphatie fertiliser to agricul¬ 
turists, which is manufactured at the “ Rhenania S. A. ” factory at Stol- 
berg under the name of “ Rhenaniaphosphat” by the process of Dr. Mes- 
serschmidt, which has been patented in Germany. Since 1913, the “ Institut 
fiir Boden und Pflanzenbaulehre ” of Bonn University has carried out 
manurial experiments with this new fertiliser, and has obtained such satis¬ 
factory results that the writer recommends it as a substitute for superphos¬ 
phate or Thomas slag. 

From the chemical point of view, the fertiliser is a a complicated com¬ 
pound consisting of : silica, phosphate of lime, potassium, sodium and free 
lime. It contains 12 per cent of phosphoric acid of which 75-95 per cent 
is soluble in citric acid ; from 3-4 per cent of potassium and 25 per cent of 
lime. The potassium is completely soluble in hydrochloric acid, almost 
completely soluble m water saturated with carbonic acid, while 25 per cent 
of it is soluble in pure watei. In the manurial experiments, abetut 75 per 
cent of the potassium was utilised by the plants. 

“ Rhenaniaphosphat” has the additional advantages of being easily 
spread, of not being hygroscopic and of mixing easily with other fertilisers. 

Its phosphoric acid, moreover, is as available as that of basic slag, which 
fertiliser the new compound greatly resembles in its effect, while it is 
slightly more rapid in its action. 

“ Rhenaniaphosphat” is particularly* suitable as a fertiliser for light, 
acid soils rich in humus, but it also gives good results in the case of heavy 
soils under leguminous crops. 

497 - Report on Experiments with Baeterised Peat or Humogen. (1) — Chittenden, 
F. J. (Contribution from the Wisley laboratory) in The Journal of the Royal Horticultural 
Society , Vol. XI,I? Bart 2, pp. 305-326. London, December 1915. 

These experiments were begun in 1914 at the request of the Council 
of the Royal Horticultural Society. 

Nature of the Peat . — The raw material consists of peat moss litter 
(or dried sphagnum) with an ash content of only 1.37 per cent. It is brown 
in colour and acid in reaction, and is generally detrimental to plant 
growth. The bacterising process consists of three stages: 1) treatment 
with a culture solution of the special * hamating’ bacteria and incubation 
at a constant temperature for a week or 10 days ; during this period solu¬ 
te.) 


(i) See also B. 1914, Nos. 410 — 9S31 — 102. 
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ble humates are formed; 2) destruction of the humating bacteria by ste¬ 
rilisation with live steam; 3) treatment of sterilised peat with mixed 
culture of nitrogen fixing organisms — Azotobacter chroococcum and Bacil¬ 
lus radicicola — and incubation at 20° C. for a few days, after which it is 
ready for use. Prof. Bottomley's theory is that the nitrogen fixing bac¬ 
teria thrive on the soluble humates formed by the humifying bacteria. 
His analyses showed that the nitrogen content increases from about 1.267 
per cent to 4.31 per cent in the finished product. 

Four consignments of peat were used and there was a marked diffe¬ 
rence in appearance between the different lots. 

Object of the Experiments. — The experiments were designed to deter¬ 
mine whether the alleged acceleration of growth was due to : 1) the water 
holding capacity of the peat, or 2) the salts and especially the nitrogen it 
contained, or 3) the action of hypothetical accessory food bodies, which may 
be called activators. 

Experiments in 1914. — The first experiments were carried out with 
loam in pots under glass. The plants chosen were Primula malacoides , 
Begonia semperflorens , Eupatorium adenophorum and tomato. 

Owing to the great individual variation amongst the primulas they were 
'discarded. The Begonia plants were grown in 5 sets of 4 plants of equal 
size and age, and different quantities of bacterised peat were compared 
with ordinary loam and a mixture of loam and raw peat. A considerable 
difference between the plants was seen in a week or 10 days and this differ¬ 
ence became more marked as time passed. The plants in the bacterised 
peat were all of a much deeper green, had larger leaves, became considerably 
taller and showed a much greater tendency to branch from the base than 
the control plants, while the leaves of plants in the soil containing raw peat 
showed a rendency to burn. 

Eupatorium adenophorum is particularly suitable for these experiments 
as it is remarkably uniform in growth and grows quickly at the dull season 
of the year in an ordinary greenhouse. The luxuriance of growth in the 
treated peat compost was very marked, the area of the last eight leaves of 
the plants in the treated peat compost being more than 50 per cent 
greater than that of the plants in the untreated pots. 

Tomato. — Twenty seedling tomatoes were grown in large pots with 
ordinary loam. Another series of twenty were grown in soil containing l / 8 of 
bacterised peat and a third series to which ordinary peat was added. The 
plants in the soil containing the bacterised peat were much more luxuriant 
and had darker foliage. This luxuriant growth however was not accom¬ 
panied by a delay in the flowering period as would be expected. In fact 
flowers first appeared on these plants and were borne little higher up the 
stem than were those on the plants in ordinary soil. Little difference was 
noticeable between the plants in the ordinary soil series and those in the 
soil and raw peat series. 

In these experiments no obvious effect on the root development was 
* observed as recorded by other experimenters, but in all the plants there was 
a copious branching of the plants growing in the bacterised peat. Compa- 
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rison of the growth of plants in soil and bacterised peat with that in soil 
and untreated peat shows that the water-retaining power of the peat is 
not sufficient to account for the differences in growth. 

Increasing the amounts of the bacterised peat up to one half the con¬ 
tent "of the pots caused very slight increase in growth and no detrimental 
effect, thus supporting the theory of the existence of “ activators ” in the 
treated peat. 

Experiments with peat extract. — Tomatoes were grown in sand and 
watered with the following extracts : 

i v^itcr extract of bacterised peat 

- ” ” of boiled peat 

3 ” ot untreated peat 

4. ammoiiiacal water extract of untreated peat 

5. water alone. 

In a each case 12 plants were used. The extract was given once a 
week and water as required. 

The plants receiving the ammoniacal extract all died within two days. 
None of the plants grew well but those receiving the bacterised peat extract 
grew leaves twice the size of the others. There w r as practically no differ¬ 
ence between the plants watered with either of the other peat extracts and 
those watered with tap water. 

These results show that the value of treated peat lies in the water solu¬ 
ble constituents after bacterisation and that mere heating does not bring 
about these changes in the peat. 

Experiments in the open garden. — The soil of these plots is very 
sandy, but retains sufficient moisture to keep plants growing. Radishes, 
turnips and French beans were grown. Three plots were arranged for 
the crops as follows : 

Plot A. bacterised peat at the rate of 2 tons per acre, hoed in. 

13 . 110 peat or other manure. 

** C. untreated peat at same rate as A. 

In one series, radishes (French Breakfast) were sown on May 20 and 
the crop removed and weighd on July 9. 

No difference was seen in the growth of the plants on the respective 
plots, nor was there any difference in the rate of germination. The average 
weights of the plants from plots A and B were the same. 

On another series of plots <f Early White Stone ” turnips were sown 
on May 25. 

Plot A received no dressing 

” 13 . received bacterised peat at the rate of 1 ton per acre. 

” C as plot B. with an addition of 150 grs of manganese sulphate. 

These plots were arranged in triplicate. The results, were summarised 
as follows: 
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Seiies 


Treatment. 


Nothing. 

Bacterised peat. 

Bacterised peat + 
Manganese 


lbs 

lbs 

lbs 

I 

123.5 

136 

134 

2 

128 

T 35 

118 25 

3 

75-5 

77-25 

90 


There appeared to be some hastening of growth in the seedling stage 
by the use of the bacterised peat. In all cases there was a slight increase 
in the weight of crop due to the bacterised peat. This increase, however, 
was more in the tops than in the roots where the bacterised peat alone was 
used. The effect of the manganese appeared to be to redress the balance 
between root and top which was upset by the bacterised peat. Dwarf 
French Beans were grown on another series of plots and the following re¬ 
sults obtained: 



No. of Plants 

Weight of seed. 



grms. 

Plot A. untreated peat. 

691 

2 6'j2 

» B. no manuie. ... 

737 

2 695 

a C, bacterised peat. 

649 

2 685 


The average yield for each plant was in all cases small. That from the 
plot receiving untreated peat was about 3 per cent above the control while 
that from the plot receiving the bacterised peat was 12 per cent above 
the control. 

Grass. — A grass plot 10 ft x 60 ft was dressed with bacterised peat at 
the rate of 3 tons per acre, but no visible effect was observed from the 
dressing. 

These results were much inferior to those obtained in the pot experi¬ 
ments. In order to remove the possibility of the soil moisture being the 
limiting factor, another series of experiments was arranged in open ground 
artificially watered. 

The soil chosen was poor and had not been recently manured. Ten 
i plots were used and turnips were grown under various treatments as fol- 
''t&w&v ’ r 
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Plot. 

Treatment. 

Average weight per plant in lbs. 

Tops. Roots. Total. 

I. 

Bacterised peat. 

*33 

•64 

*97 

2. 

Bact. peat and farmyard manure . . 

*34 

.•67 

roi 

3- 

Farmyard manure. 

*34 

*68 

102 

4- 

» » » and artificials . . 

*4 

*67 

1*07 

5- 

No manure. 

*28 

*69 

•89 

6. 

Eime. 

*3 

*66 

*96 

7- 

Bact. peat and lime. 

*33 

*7 

1*03 

L 8. 
not 1 

Bact. peat. 

*29 

| *56 

*89 

watered. \ 9- 

No manure. 

*3 

j *6 

*9 

( 10* 

Farmyard manure .. 

*29 

■63 

92 


In both the watered and unwatered plots farmyard manure gave the 
heaviest plants, and where bacterised peat was used on the watered plots 
it had a good effect, but not so great as farmyard manure, especially when 
assisted by artificials. On the unwatered plots the bacterised peat actually 
diminished the yield. The peat + lime on the watered plots was about 
equal to the farmyard manure plots. 

The greatest average weight of roots was given by the peat in conjunc¬ 
tion with lime: next came the no manure followed by farmyard man¬ 
ure. There was less difference between the weights of roots than bet¬ 
ween the total weights, which points to the fact that the greatest differ¬ 
ence was in the foliage. Apparently the watering assisted the action of 
the peat as well as that of the farmyard manure. 

Experiments in 1915. — Similar experiments were carried out this 
year with further consignments of bacterised peat, using radishes both under 
glass and in the open and turnips in the autumn. 

The growth of the radishes was retarded by the peat but the turnips 
grew much more rapidly at first and appeared taller and greener. Consid¬ 
ering the weight of the roots produced, the effect of the peat appeared to 
be negligible. The failure to obtain a striking increase cannot be attri¬ 
buted to lack of water and the results do not justify the assumption that 
the peat contained 4.3 per cent of nitrogen as previously stated. A dressing 
of 1 y z tons per acre, the amount applied in this year's experiments, would 
be equivalent to the heavy dressing of 5 cwt. of nitrate of soda per acre as¬ 
suming only half of the nitrogen to be available. These considerations 
strengthen the belief that the bacterised peat is of very variable compo¬ 
sition. 

At the present price of £ 10 per ton the bacterised peat is inferior to 
farmyard manure, 20 tons of which can be delivered at a cost of £ 8, produc¬ 
ing a greater yield than can be obtained by the application of 1 ton of the 
peat. 


3 
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498 - Plants Indigenous to Chile which are Cultivated, Capable 0! Cultiva tion, or Useful. 

— Reiche Karl, in Boldin de la •Societad de Fomewto Fabnl, year XXXII, Nos. 7,10 and 

ii, pp. 474.-486, 679-684, 776-784, Santiago, July, October and November 1915. 

Attention is first drawn to the fact that the introduction into Chile, 
immediately after its discovery, of plants cultivated in Spain, prevented the 
cultivators devoting themselves to the improvement of the native plants 
which are capable of giving good results when selected and cultivated. A list 
is given of the most promising plants, each name being followed by a descrip¬ 
tion of the species, its habitat and the manner in which it is used. 

The species mentioned are as follows: 

I. Cereals and other plants with edible seeds. — Those grown 
formerly by the natives — “mango” (Bromus mango); “quila”, or 
"colihue” (Chusquea sp.) — have been completely replaced by maize im¬ 
ported by the Incas, or by European cereals. However “ quinoa ” (Che- 
nopodium Quinoa) (1) is still a somewhat important crop. 

II. Tubers and Roots : the best known and most used are: Oxalis 
lobata (“ flor de la perdiz ”) — Cumingia campanulata — Solanum tuberosum 
and S, maglia , of which the tubers are employed — Alstroemeria Ligtu 
(“ liuto ”) with starch-containing roots. 

III. — Fibre crops. The Chilian species of Linum are of a low habit 
of growth; those belonging to the Urhcaceae* have never been used ; there 
are therefore no indigenous textile plants properly so-called. On the other 
hand, there are quantities of lianes with long, flexible, resistant stems which 
are used as cords in basket-making and are included under the name of 
“ voquis ”, such as, for example; Lardizabala biternata — Boquila trifo¬ 
liate1 — Cissus striata — Griselinia racemosa — Mitraria coccinea — Colum¬ 
ned ovata — Luziariaga radicans and L. ereeta (“ quelineja ”) — Marsippo- 
spermum grandiflorum . In the salt marshes of the southern part of Chile, 
Schoenodon chilensis (“ Canutillo ”) is grown. From the stems and leaves 
of Juncus procerus and Cyperus laetus and from the leaves of Greigia spha - 
celata, Typha angustifolia , and Jubaea spectabilis, mats and baskets are made; 
ropes are dressed with the bark of Aristotelia Macqui . 

IV. — Plants useful for tanning. — Chile possess excellent plants 
useful for this purpose: Balsamocarpum brevifolium (“ algarobilla ”) of 
which the tannin-containing pods are largely exported — Persea Lingue — 
Cryptocarpa Peumus — EuchryphUa cordifolia — (" muermo ” or" ulmo”) 
both with tanniferous bark — Gunnera Chilensis , with tannifexous 
rhizomes. 

V. — Plants containing saponin. — Of these the chief is Quillaja 
saponaria which is found from the Province of Coquimbo to Araucania; 
Solanum daeagnifolium (whose pods contain saponin) is much less impor¬ 
tant, it is common in the northern provinces, as far as the province of 
Aconcagua. 

VI — Dye Plants. — The pods of the “ maqui ” impart a brilliant 
colour to red wines, and are much exported, Galium Relbun — Gunnera 

(x) ^ee also B. January 1916, No. 59. 
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chilensis — Cephalophora sp. Flaveria conirayevba were formerly grown, 
they furnish red, black and yellow dyes respectively. 

VII. — Plants containing gums and resins. — Puya coarctata and 
P. dpestris produce Chagual gum; — Tessaria absinthioides (“ brea vegetal ”) 
furnishes a resinous gum; — Floiwensia thirufera — Robinsonia Gay ana 
and R. thurifera — Bacchaiis rosmarinifolia — Laretia acaulis (“Uareta”) 
furnish resins that can be used for various purposes (the second is a subs¬ 
titute for galbanum resin); — the resins of the Chilian conifers (Fitzroya — 
Libocedrus — Araucaria etc,) are not yet utilised. 

VIII. — Medicinal Plants. — These are very abundant in the Chi¬ 
lian flora, and many of them are used by the empiric practitioners of the 
country, but onty very few are entered in foreign pharmacopoeias; the 
chief are : 

Used for their leaves : Eugenia Chequen (“ chequen ”) — Boldoa fra- 
grans — Lithraea venenosa — Glarionea aiacamensis (“ marancel ”) — ErU 
irichium gnaphaloides (“ te de burro ”) — Gnaphalium viravira (“ vira- 
vira ”) — Flaveria Contrayerba — Eryngium rostratum ( C( caucha ,; ) — Fa- 
biana imbricata (“ pichi ”) — Psoralea glandulosa (“ culen ”) —Latua ve¬ 
nenosa (“ latue ”) — Quinchamalium majus and other species (" quincha- 
mali ”) — Haplopappus Baylakuen (“ baylahuen ") — Solanum Berteroan- 
um and S. tomatillo (“ natri ”) — Castrum Parqui — Ambrina ambrosi - 
oides — Artemisia copa (“ copa ’’) — Senecio * crispus (“ chachacoma ") 
Oxalis rosea . 

Used for their bark : Psoralea glandulosa — Quillaja saponaria — 
Drimys Winteri {“ caneol ”). Used for their roots: Valeriana papilla (“pa¬ 
pilla ”) — Argylia huidobriana (“ triaca ”) — Anisomeria dmstica (" pir- 
cum ”) — Calystegia rosea (“ caricillo ”). 

IX — Various Plants — Plants for binding dunes : Distichlis iha- 
lassica — Panicum urvilleamm — Hierochloa utriculata — Isolepis no¬ 
dosa — Car ex pnmila subsp. littorea — Mesembryanthemum aequi-laterale — 
Polygonum chilense (“ doca ”) — Fragaria chilensis (the two last also supply 
a crop); in the northern region, the sands are bound naturally by Coldenia 
aiacamensis and by the low growing shrubs, Skytanthus acutus and Ephe¬ 
dra andina. 

Plants for Quickset Hedges : Greigia sphacaelata and Puya coarctata are 
used in the northern oases — Gourliaea decorticans , low-growing and with 
interlaced branches — Rubus ulmifolius and Opuntia uulgans are two-of 
the hedge plants imported into and acclimatised in Chile. 

Plants furnishing beverages and syrups — After the introduction into 
Chile of the vine and the wine-making industry, the old custom of making 
fruit wines was discontinued. Formerly, the fruits of Arisiotelia Macqui — 
Fragaria chilensis — Lithraea molle (“ molle ”) and Ugni Molinae etc. 
were used, and even a fungus called “ Uaullan ” {Cyttaria sp.)* However 
the manufacture of “ chicha ” from the drupes of the “ molle ” is still 
a fairly important industry. In the palm groves of Ocoa and Cocalan, a 
syrup sold under the name of “ palm honey ” is obtained by the concentra¬ 
tion of the sap extracted from a topped trunk of Jubaea spectabilis . The 
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chief honey-producing plant is Eucryphia cordifolia (" muermo ”, or “ ul- 
mo ”), to which is due the abundance and exquisite flavour of the “ valdi- 
viano ” honey; it flowers in January and February. 

The Chilian kitchen-garden plants are on the whole of little importance, 
for they have been advantageously replaced by imported and acclimatis¬ 
ed species. However, the following are grown: the “ berro ” {Carda- 
mine nasturtioides) — the “ pangue ” [Gunnera CMlensis) and the 11 tetil- 
la ” (Tetilla hydrocotylifolia) of which the young petioles (“ nalcas ”) etc. are 
used. The best native truck plant is Tetrakonia expansa which grows wild 
on the coastal zone from Coquimbo to Chiloe; it is exported and cultivat¬ 
ed abroad, but not made use of in Chile. 

Edible cryptogams. — The " huilte ” and the " cochayuyo ”, or 
“ hierba del mar ”, are used by the people as food, the first comes from the 
stems, the second from the digitate laminae of a large marine alga, Durvil - 
laea utilis f growing between Valparaiso and Cape Horn. The fresh or 
dried laminae of the “ luchi ” [Viva latissima) are also used as an article of 
diet. The following fungi are edible : Agaricus campestris (found in enor¬ 
mous quantities north of Pimta Arenas) —Pholiota edulis — Clavaria 
coralloides — a species of Boletus etc. 

X. — Fruit-bearing species. — Fruit trees : Araucaria imbricata 
(“ pinal ”) of which the seeds are edible — Podocarpus andina (“ llengue ”) 

— Jubaea spectabilis (" palmadi Chili ”), oil is also extracted from its seeds— 
Guevina Avellana {“ avellana ”) — Boldoa fragans (“ boldo ”) — Gomortega 
nitida (" queule ”) — Cryptocarya Peumus {“ peumo ”) with oleaginous 
seeds — BelUia Miersii (“ belloto ”); in many parts of the province of Acon¬ 
cagua where this species is very plentiful, its acorns might be used for fat¬ 
tening pigs — Persea gratissima , var. melanocarpa {“ palta negra ”) 
much cultivated in the valley of Quillota — Lucuma Valparadisea (“ palo 
Colorado ”, or “ lucuma silvestre ”) common in the narrow, damp, shady 
valleys of the provinces of Aconcagua and Valparaiso; at present, the fruit 
of the wild tree is not eaten, but the species seems capable of improve¬ 
ment by cultivation— Gourliea decorticans {“ chanar ”) — Prosopis siliquas- 
tmm, and other allied species, (“ algarrobos ”) of which the fruit is much 
prized in N. Chile as a feed for domestic animals. 

Fruiting Shrubs. — Aristotelia Macqui (“ maqui ”); its fruit its eaten 
raw, or prepared in different ways; " chicha ”, an alcoholic beverage is 
made from it, while a colouring matter is extracted from the seeds. Ugni 
molinae (" murtillo ”), one of the best native fruits— Berberis buxifolia ; cakes 
and syrups are made from its fruits — Pernettya spp. — Gaultheria spp. — 
Myrteola leucomyrtillus ( #< huarapo ”) — Ribes magellanicum (“ parrilla ”) t 
whose bunches of black berries well deserve the attention of horticulturists 

— Empeirum rubrum — Rubus geoides, and R, camaropis radicans (“hine- 
mine ”) —• R. ulmifolius (“ zarzamora ”) has since become acclimatised 
in Chile and produces excellent fruit, which however is but little appre¬ 
ciated —• Lardizabala biternata (of which the fruits are called “ cdguiles ”) 
4^ Margyricppus sdosus (“ sabinella ”) — Muehlenbeckia chilmsis (“ quilo ”) 
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— Ephedra spp. (“ pingopingo ”) — Krameria cistoidea (“ pacul ") its 
seeds are used as a substitute for coffee. 

Herbaceous Fruit bearing Plants: Fragaria chilensis (“ frutilla ”) 
this is eaten fresh, or dried ; “ cicha ” is made from it — Greigia sphacelata 
of which the fruits are called “ chupones ” — Lapageria rosea (“ Copihue ”) 

— Mesembryanthemum aequilaterale (“ doca ”) with edible, slightly laxative 
fruit — Cevens spp., Eulychnia spp., and Psidium pyriferum of which the 
yuicy, somewhat acid fruits all bear the name of " guayaves 

XI — Forest Trees (i). The most important species furnishing fire¬ 
wood are : in South Chile ; Tepula stipularis (“ teptf ”) — Eucryphia sp. 
in the province of Santiago : Quillaja saponaria (“ quillai ”) — Lithraea 
venenosa (“ litre ”) and L. molle — Prosopis siliquastrum — Acacia ca - 
venia (“ espino ,J ) — Maytenus boaria (“ maiten ”) —Many other species 
used for firewood and charcoal are only of local importance. 

The northern zone of Chile (from the frontier of Peru to Coquimbo) 
produces few forest trees : Prosopis siliquastrum and P. tamarugo (“ ta- 
marugo ”) — Gourliea decorticans — Polylepis incana (“ quenoa ”) — Schi - 
nus molle (“ molle ” or “ pimentero ”) — Salix Rumboldtiana (“ sauce ”) 

— Cordia decandra (“ carbon ”) etc. 

The chief forest trees of the central zone of Chile (from Coquimbo to 
Conception and Araucama are : Quillaja saponaria — Criptocarya Peumus 

— Bellota Miersii — Per sea lingue and P. Meyeniana — Acacia cavenia —* 
Aetoxicon punctatum — Lithraea venenosa and L. molle — Boldoafragrans — 
Drimys Winteri (“ canelo ”) — Tricuspidaria dependens (“ patagua ”) — 
Maytenus boaria — Villarezzia mucronata (“ huilli-patagua ’*) — further 
south: Gomortega nitida — Nothofagus obliqua (“ roble ”); N. Dombeyi 
(" coigne N. procera (“ rauli ”) — Myrceugenia apiculata (“ arrayan ”) and 
M. Pitra (“ pitra ”) — Myrtus luma — Libocedrus chilensis (“ cipres ”) 
—- Araucaria imbricata (“ araucaria ”). 

The southern zone of Chile is rich in forest, composed, not only of the 
numerous trees that it possesses in common with‘the central zone, but also 
of others that are peculiar to it, such as: Eucryphia cordifolia — Laurdia 
aromatica (“ laurel ,? ) and L. serrata (“ huahuan ” or “ vauvan— Notho¬ 
fagus pumilio and N. antarctica ( ££ nixre ”) — Edwardsia masnahiana 
(“ pelii ”) — Maytenus magellanica ( ££ lena dura ”) — Tepualia stipularis — 
Weinmannia trichosperma (“ teniu ”) — Guevina avellana — Embothrium 
coccineum (“ notru ”) — Libocedrus tetragona ( ££ cipres del sur ”) — 
Fitzroya paiagonica (“ alerce ”) — Saxegothaea conspicua — Podocarpus 
chilina (“ maniu ”) etc. 

499 - Colonial Plants of Economic Importance Cultivated In the Royal Colonial Gar¬ 
dens of Palermo, and Capable of Acclimatisation in Sieily. — tropea g., in Bob 

lettino di Siudi ed Informazioni del R. Giardino Cobniale di Palermo, Vol. I, Part.3, pp. 149- 
158 ; Vol. II, Part I, pp. 36-41 ; Part 4, pp. 231-234. Palermo, 1915-1916. 

The botanical name of each plant is given, followed by information 
as to its economic utility, its characters and appearance, observations upon 


, (1) See in B. December 1914 pp. 1535-1541. Original Article by Federico Albert: «The 

Forests of Chile * ' (Ed.). 
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its behaviour in the Colonial Gardens of Palermo, and opinions regarding 
the possible economic importance of its acclimatisation to Sicily. 

Amongst the most important species that have proved capable of 
growing in the open in the above-mentioned gardens may be mentioned : 
Ficus elastica (the rubber obtained from it has been valued at io fr. 
per kg. (6 s. per lb); F. religiosa , F. indica , F. Vogeli — Manihot Glaziovii 
— Achras sapota — Aegie sepiaria — Agave rigida var. sisalana (suitable 
for cultivation in Sicily on 'plains and slopes facing south. — Anona Cheri- 
molia (alreay perfectly acclimatised in Calabria) — Arachis hypogaea — 
many species of Bambusaceae — Cecropia palmata — Cheirostemon plata- 
noides — Chloris Gay ana (acclimatised in Sicily; this plant has resisted 
drought and produced an excellent crop of forage, even without irrigation)— 
Colocasia esculenta — Cordia Sebestena — Diospyros Kaki — Mangi - 
fera indica (suffers a little during the winter) — Persea gratissima (its 
fruits ripen completely) — Pilocarpus pinnatifolius (which, however, pro¬ 
duces little pilocarpine) — Psidium Guayava — Saccharum officinarum 
(produces a little sugar; it would, however, be best to grow it only for fo¬ 
rage) — Sapindus Mukorossi — Sechium edule . In Sicily, the latter re¬ 
mains in a herbaceous condition, it only ripens in the autumn; it bears 
about a hundred fruits per plant (hence its name of “ Zucca centenaria ” 
by which it is commonly known in the island). Its young tops are used 
as a vegetable, while its fruits (when cooked) and its root tubers (after the 
2nd year) are also used for human consumption. The writer draws atten¬ 
tion to the importance that this plant possesses for Sicily when the soil 
conditions are favourable to its cultivation. 

500-The Distribution of the Genus Lotus in European Russia and the Caucasus.— 

Gromow J. in Troudy Bureau po prihladnoi botanikie (Bulletin of Applied Botany ), Year 
VIII, PP-1025-1057. Petrograd, September 1915. 

A systematic review of the species and varieties of the genus Lotus in 
European Russia and the Caucasus, together with maps of the distribution 
of each variety. Much use is made of the literature referring to the subject, 
and given in a bibliography at the end of the article. ' 

The genus Lotus , which does not occur in America, is found all over the 
eastern hemisphere, reaching 71 0 N. latitude. On the west coast of Africa, 
it is found at io° on the east coast, at latitude; 30° south and though absent 
in the south east of Asia, it appears in Australia. 

Nearly all the species are especially common on the sea coast, whether 
the latter be sandy, argillaceous, rocky or grassy, dry or marshy. Some 
species of Lotus grow equally well on low plains, and on high ground, where 
they can be found at an altitude of 415 metres. 

Of the 60 species of Lotus, distributed for the most part in the medi¬ 
terranean region, only 7 occur in Russia, and these belong, almost exclusively 
to the Antholotm section ’; 3 of these species , Lotus Gebeha — L. lampro- 
wrpus — and L. stridns are only found in districts of the Caucasus; L. 
ormthopodioides grows., not only in the Caucasus, but also on the sea coast 
1 of Southern Russia in Europe-; while A. uUginosus occurs only on the west- 
portion, L. mgustissimus in the south-eastern part of Russia in Europe, 
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and L. ccrniculatus , in man}' different forms, is the only species that occurs 
throughout the whole of Russia. 

501 - The Inoculation of the Chief Leguminosae with Six Different Species of Nodule¬ 
forming Bacteria, Experiments Carried Out in Kentucky, U. S. A, — garman h. 

and Didtake Mary in Kentucky Agricultural Experiment Station Bulletin No. 184, 
pp. 343-363 + 7 Plates, Lexington, Ky. August 1914. 

A report on experiments in inoculating the most commonly cultivated 
leguminosae with different species* of nodule-forming bacteria. The writers 
used some thousands of plants, growing them for the most part on solu¬ 
tions of agar in test tubes and bottles ; they carefully sterilised both the 
nutiitive solution and the receptacles, taking all possible precautions to 
avoid contamination. The following are the results of the experiments. 

The statement that the organism causing nodules on the roots of Lu¬ 
cerne (Medicago sativa) is the same as that producing nodules on Melilotus 
alba , has been proved to be wholly correct. Cultures of the organism from 
the nodules on the roots of lucerne cause nodules on the roots of Melilotus 
alba , as well as on those of the lucerne itself, and vice-versa . Further, this 
bacterium has proved itself to be identical with that producing nodules on 
2 other related species viz : Medicago lupulina and Medicago denhculata. 
Therefore, cultures of the bacteria from these 4 different species of plant can 
be used equally well for the inoculation of one any of them. But these 
bacteria do not produce nodules on the roots of any species of Trifolium — 
Vida Pisum — Vigna — Glycine — Phaseolus . 

All the species of Trifolium are affected by a single species causing the 
nodules. The culture will produce nodules on the roots of any other mem¬ 
ber of the genus, no matter from what species of Trifolium the organism 
is obtained; it will not do so in the case of plants of the genera: Medicago — 
— Melilotus — Pisum — Vida — Vigna — Phaseolus — Glycine . 

The microrganism producing nodules on the vetch and garden pea, 
appears to be distinct in physiological character from the two preceding. 
Cultures from the nodules of Vida villosa do not produce nodules on : clo¬ 
vers ; lucerne; Vigna Catjang, soya beans and common beans; nor do the 
organisms from these nodules give lise to nodules on Vida hirsuta , they can, 
however, be transferred to the roots of Vicia sativa; in the same way, cul¬ 
tures of bacteria from pea nodules produce nodules on Vicia sativa . Cul¬ 
tures of the bacteria from the nodules of the spring vetch and the garden pea 
show similarity when examined under the microscope, which supports the 
belief that the micro-organisms are identical. 

Nodules could not be produced on the roots of any other species of le¬ 
guminosae by means of cultures from the nodules of Vigna Catjang, nor 
in the cow-pea by inoculating the roots of the latter with cultures taken from 
the nodules of any other leguminosae. It therefore seems that the bacteria 
giving rise to nodules on Vigna Catjang must constitute distinct species. 

The same result having been obtained with the bacteria fiom the nod¬ 
ules of the soy bean and the garden bean, these two micro-organisms mxist be 
regarded as two distinct species of nodule bacteria. 

The chief conclusions drawn from these results are as follows; the bac- 
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teria producing nodules on the roots of the commonly grown leguminous 
plants are of different species, differing from one another in their physio¬ 
logical behaviour. A given species of bacterium may be confined to a single 
species of heguniinosae, or be common to several species of this family, 
and these several species may not be members of one genus, though they 
commonly are. 

An organism which does not naturally produce nodules on a certain 
plant, cannot be induced to adapt itself to this new host. Thus, the vetch 
bacteria after being cultivated for a year on a medium made from an infu¬ 
sion of the roots of soj bean, would no‘j produce nodules on the soy bean 
at the end of this time while still producing them abundantly on their own 
host plant, the vetch. 

In the earlier experiments, little difference was found in the plants in 
favour of the inoculated lots; in fact, the controls frequently started off 
rather better than the treated individuals, but the plants with good nodules 
persisted longer, and showed more vigour in resisting decay, often retaining 
their leaves longer than the controls. 

Details are given of a somewhat large number of inoculation experi¬ 
ments. 

502 - The Presence of Copper in Tomatoes and Tomato-Preserves. —liberi g., cus- 
mano A., Marsiglia T., Zay C. s in Annali della R. Siazione chimico-agrana sperimentale 
di Roma , Series II, Vol. VIII, pp. 163-303, Rome, 1916. 

This paper is divided into 2 parts : 

I. Historical , consisting of the following chapters : 1) Copper in 
plant and animal organisms — 2) The physiological action of copper: 
.a) on plant organisms ; b) on animal organisms — 3) copper from the legal 
standpoint — 4) Review of the methods for determining small amounts 
of copper in animal and plant substances. 

II. Experimental , consisting of the following chapters: 1) Method fol¬ 
lowed for estimating copper — 2) Experiments on tomatoes in the experi¬ 
mental field of the Station of Agricultural Chemistry in Rome — 3) Presence 
of Copper in tomatoes grown in Italy, in preserves made of these tomatoes 
and on land devoted to this crop. — 4) Conclusions. 

The electrolytic method was employed for estimating the copper, 
and as it was always a question of very small quantities, the weighing of the 
copper was followed by a colorimetric test. 

In the Grottarossa experimental station belonging to the Station of 
Agricultural Chemistry of Rome, tomatoes are giown with a view to 
ascertaining whether it is possible to detect and estimate in the different 
parts of the plant and fruit, the copper derived, either from the normal 
quantity present in the soil, or from sprayings with Bordeaux mixtures. 
The following tables give some of the principal results obtained. 



AGRICULTURAL BOTANY, CHEMISTRY AND PHYSIOLOGY OF PLANTS 663 


Table I. — Composition of the Tomato Fruit. 
A, — Approximate Composition. 



In 

100 parts of fruit_ 



fresh 

dry at no 0 C 

ash 

The juice and pulp correspond to 

• • 98.75 % 

79*67 % 

95-00 % 

The seeds 

. . 0.76 

12.36 

3*45 

'The skins ” ” . 

* ■ 0.49 

7.97 

1-55 

B. — Composition of the various parts of the fruits. 



Water and volatile 

Non-volatile 



matter at no°C. 

residue 



(by difference) 

at no 0 C. 

Ash 

T^ice. 

95.91 % 

4.09 % 

O.60 % 

IPulp. 

89.61 

10.39 

1.02 

Seeds dried at no°C. . . . • 

— 

100.00 

3*li 

Skins dried at no°C. 

— 

100.00 

2.11 


XA3LE II. — Copper contained in the different parts of the tomato fruit and 

in the soil (in mg.). 


Bordeaux mixture 

sprayings 

j Copper in 1 kg. j 

of juice and pulp i 

1 Copper in 1 kg. 

| of seeds 

Copper in 1 kg. 
of skins 

Copper 
in 1 kg. 
of dry soil 

Fresh 

Dried 
at 1 io° C. 

Ash 

Dried 

atno°C 

Ash 

Dried 
at no°C. 

Ash 

Noms . 

O.25 

5*04 

37*99 

IO.45 

336.03 

7.91 

36452 

7.20 

1-5 sprayings of plants. 

0.35 

7.09 

5348 

9.87 

317-23 

8.86 

408.48 

7-19 

e spraying of soil. . . 

O.46 

927 

69.90 

II.72 

376.85 

12.46 

574-20 

16.20 


Ta ble III. — Distribution of 100 parts of copper in the different parts of the 

tomato fruit . 

In the pulp In the In the 


Treatment and juice seeds skins 

No spraying. 67.67 % 21.64 % 10.69 % 

1-5 sprayings of plants. 74.68 16.09 9*63 

1 spraying of soil. . ,. 75.17 14.73 10*10 


Table IV. — Distribution of the copper in the different parts of the tomato 
plant * mg. of copper per kilogram of matter dried at no 0 C. 

EUwte. 8.44 mg. Clusters. 6.42 mg 

Stoats.. 6.45 ** Whole fruits . . . * . 7-43 ” 

fy&ves . , 7.83 ” Soil. 7,37 ” 


The plants had been sprayed twice with lime-sulphur mixture. 
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Table V. — Copper contained, in the different kinds of preserves made 
of tomatoes from the experimental field (in mg.) 


Treatment 

In 1 kg. 
of 

unconcentrated 
juice and pulp 

In 1 kg. of preserve where the juice 
and pulp were reduced to. 

40% 

25% 

50 % 

15% 

10% 

No spraying. 

0.25 

0.63 

1.00 

X '25 

1.67 

2.50 

1-5 sprayings of plants. 

o *35 

0.88 

1.40 

x -75 

2*33 

3*50 

1 spraying of soil. 

0.46 

1.15 ; 

1.84 

2.30 

3-°7 

4.60 


In the various centres of tomato growing, and especially in the most 
important ones, 84 samples of the fruits were taken, each accompanied by a 
sample of the soil on which the fruit had been grown, and by all the data 
relating to it. It was especially important to know whether the plants 
had been treated with copper, and if so, how often. 

The copper was estimated : 1) in the juice and pulp of washed tomatoes ; 
2) in the soil that had produced each sample of tomatoes ; 3) often also in 
the residue (seeds and skins), and in the water used for washing. The re¬ 
sults are given in numerous tables. Further, the importance of tomato 
cultivation is dealt with and of the preserve industry in the case of each 
region of Italy, while statistical data, lists of factories, etc, are given 
* Conclusions . — The examination of numerous samples of tomatoes, and 
of soil taken, either from the writer’s experimental ground, or from different 
districts of Italy, proved that: 

1) In the fruits of the tomato, copper is constantly found, without 
any exception, in quantities varying from 0.14 mg. to 2.10 mg. per kg. of 
juice and pulp, and from 3.88 mg. to 19.45 mg. per kg. of dry residue; 

2) All the soils upon which the tomatoes investigated had been grown, 
contained copper up to 110.74 mg. per kg. of dry soil. 

3) Spraying the plants with cupric mixtures has no effect upon the 
copper content of the tomato fruits. 

Thus, the presence in the preserves of small quantities of copper is 
perfectly justified. It must certainly be attributed to the constant pre¬ 
sence ot this metal in the soil, whence the plant assimilated it in different 
proportions according to the varying absorbent property shown by soils 
in respect of copper compounds, and their power of retaining the latter in 
insoluble forms, or in those assimilated by plants with difficulty. 

In the appendix, a bibliography is given of 165 publications. 

503 - The Part Played by Mineral Elements in Plant Life. — Egorow m. a., in journal 

Opitnoj Agronomti (Review of Experimental Agriculture), Vol. XVI, Part 4, pp. 270-279, 

Petrograd, 1915, 

Maturation in Gramineae shows in the gradual assumption of a 
■ yellow colour, while plants which for some reason or other cannot ripen 
^nd fqrm seed, retain their ordinary green colour. In this connection, iitt- 
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le is yet known as regards the part played by the mineral elements in the 
life of plants. 

In attempting to explain this process, the hypotheses of different 
writers, as to the causes of the death of plants are reviewed. The fact 
established by Bataline is quoted, that when after the rye harvest, rain 
falls followed by a long period of drought, the rye plants can become pe¬ 
rennial, and a working hypothesis is suggested. 

As the seeds develop, a considerable part of the substance of the plant 
including the mineral elements, becomes concentrated in the seeds. An 
dement which accumulates in the largest quantities, with the exception 
of phosphorus and sulphur, is magnesium (up to 50 per cent). 

Now, since according to Willstatter, magnesium alone of all the 
mineral elements of the plant is present in the chlorophyll, it is thus 
concluded that the migration and fixation of this element in the seeds must 
cause the disintegration of a considerable part of the chlorophyll, or in any 
case, the absence of the primary material necessary for its regeneration, 
thus giving rise to the yellow coloration of the plant. 

This hypothesis is based upon the data given by Mr R. Ardent regard¬ 
ing the composition of the different parts of the oat plant during various 
periods of its life. On calculating the amounts of magnesium, calcium 
and potassium present, it was found that in proportion as the oat plant 
devdoped, a continually increasing quantity of oxide of magnesium be¬ 
came concentrated in the panicles. This amount reached the maximum 
of 46.38 per cent of the total quantity of oxide in the plant, and its concen¬ 
tration, took place at the expense of the leaves and the haulms, which gra¬ 
dually became poor in magnesium. 

Further experiments made with wild clover have given positive 
results ; in order to control them, experiments in emasculating oat plants, 
were ^instituted at the Moscow Agricultural Institute. The result of 
these experiments was, that at the time of harvesting on August 1, 
the greater number of the emasculated plants were still green, while the 
control plants were already ripe. On determining the relative amounts 
of ash, phosphorus and sodium in the emasculated and non-emasculated 
oat plants, a considerable difference between the former and the latter 
was found; from this fact the following conclusion is drawn. 

Accepting Willstatter’ s suggestion, it may be said that annual plants 
do not persist through a second season, because, after the harvest, their 
nutritive conditions, in the widest sense of the words, are not such as to 
permit of a resumption of life activity and especially because, as the plants 
mature, no migration has been observed of the important mineral —magne¬ 
sium — from the grain towards the other parts of the plant. Thus if suit¬ 
able conditions could be obtained for the plant, such as sufficient humidity, 
heat, and the mineral salts necessary for its nutrition, the plant would 
regain its activity and if it did not become at once a perennial, it would 
at all events yield a second cut. 

The writer proposes to continue his experiments on the part played 
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by magnesium in the maturation process of plants, and intends to begin 
others on the roles of phosphorus and potassium. 

504 - The Action of Superphosphates on the Root System of Plants. — Sasanow w. 
(Work of the Agricultural Experiment Station at Soumy, Russia, in 1915), in Selskoie 
Khosiaistwo i Liesowodstwo (Agriculture and Sylviculture) year LXXV, Vol. CCXLIX, 
pp, 395*398. Petrograd, November 1915. 

This article refers to the experiments begun in 1912 by the Soumy 
Agricultural Experiment Station in order to study the effect of superphos¬ 
phates upon the development of the root system of sugar beets. The re¬ 
sults of these experiments were as follows: 

1) The soluble phosphoric acid of the fertiliser, when applied to the 
black soils, is fixed by the stratum of soil on which it has been deposited, 
so that no considerable movement of the phosphoric acid from one layer 
to another of the soil is observed. 

2) The superphosphate applied to the soil greatly contributes to 
the formation of the very fine network of the roots of the beets, and the 
largest development of this root system is seen precisely in the layers to 
which the superphosphates have been applied. 

3) Superphosphate has not been found to exert any more specific 
effect than nitrate and sulphate of potassium upon the root systems of 
spring wheat, autumn rye, or autumn wheat. 

Having once definitely proved that superphosphates have a specific 
effect upon the root system of beets, the Station studied, in 1915, the ac¬ 
tion of superphosphates upon the root systems of the following plants: 
beets ; rye and autumn wheat; spring wheat; oats; millet and maize. 
The plants were grown in Rotmistrow boxes of the following dimensions * 
54x5 cmsX54 cms high and containing each 16-17 kgs. of soil per box. 

The general conclusions were as follows: 

1) Of the plants which were the subject of the experiment, only^ 
the beets, and to some extent the millet, developed a very fine network 
of roots owing to the action of the superphosphates. 

2) Nitrate and sulphate of potassium do not promote a greater de¬ 
velopment of the root system of beet roots. 

505 - Studies 0! the Formation and Translocation of Carbohydrates in Plants.— Davis, 
W. A., Daish A. J. and Sawyer, G. C. (Rotbamsted Experimental Station) in The Journal 
of Agricultural Science , Vol. VII, Part. 3, pp. 255-384. Cambridge, February 1916. 

The object of these investigations was to throw light on the problem 
as to how carbohydrates are formed in the foliage leaves of plants, how 
they are transferred to the reservoirs where they are stored and how they 
are finally broken down and utilised in subsequent growth. 

I. — The carbohydrates of the Mangold Leaf. 

4 ‘\r Previous theories concerning the formation of carbohydrates in the leaf 
,* nigjy |>e divided into two classes : 1) those favouring the view that saccha- 
loaned in photosynthesis : 2) those in which the hex, 
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oses"are regarded as primary products, saccharose or starch being formed 
later by synthesis either in the leaf or root. 

Much of the previous work on this subject is of doubtful value on account 
of the insufficient care taken to ensure that no change in the carbohydrates 
should occur after the picking of the leaves and during the preparation 
of the sample for analysis. To overcome this requires the instantaneous de¬ 
struction of the enzymes, which was effected by the writers as follows: Fresh¬ 
ly picked leaf material (about i kilogram) was dropped in small quanti¬ 
ties at a time into a large volume (2 litres) of boiling alcohol to which 1 per 
by volume (20 cc) of 0.880 ammonia was added so as to neutralise the adds 
present in the leaf. (If the solution does not remain alkaline more ammonia 
should be added). The destruction of the enzymes is facilitated by the 
ammonia which diffuses rapidly into the tissues. Further, the methods 
of estimating the carbohydrates were revised. Thus the enzyme of Asper¬ 
gillus oryzae or taka-diastase was used in the estimation of starch, since the 
starch is only converted into a mixture of maltose and dextrose and there 
is no loss of dextrin. The cane sugar estimations were checked by iuversion 
with invertase (autolysed yeast). Maltose was estimated by the use of mal- 
tase-free yeasts, such as Saccharomvces marxianus and S. exigmts , duplicate 
fermentations being carried out with ordinary baker's or distiller's yeast. 
Pentoses were estimated by distilling with hydrochloric acid and weighing 
the furfurol produced as phloroglucide according to the Knober-Tollens 
method. 

The polarimetric measurements were made at a constant temperature 
0^20° C by means of a thermostat. 

The results obtained for the increase of the ratio of hexose to sacchar¬ 
ose in passing successively from the leaf to mid-ribs and stalks suggest 
unmistakably that the cane sugar is formed in the leaf and undergoes a 
regular and increasing amount of inversion as it passes downwards to the 
root. Thus in leaves picked in September (4 p. m) there was 1 % times 
as much hexose sugar as saccharose in the leaf, whilst the mid-ribs 
contained 3 3 / 4 and the stalks 5 times as much reducing sugar as cane sugar. 
The inversion of the sugar in the mid-ribs and stalks is so rapid that practi¬ 
cally the whole of the sugar in the sap of the roots is in the form of reducing 
sugar. This inversion of the cane sugar from the leaves is probably effected 
by the invertase shown to be present in the sieve tubes, but absent from the 
roots. (Robertison, Irvine and Dobson, 1909, Biochem. Journal, IV, 258), 

During the early stages of growth when leaf formation is the princi¬ 
pal function of the plant and the roots are merely small tap-roots, the cane 
sugar is found to be in large excess of the hexose. Also, the proportions of 
dextrose and laevulose in the mixture of reducing sugar in the .sap is always 
approximately that of the products of the inversion of cane sugar. The 
writers consider these facts to outweigh all other arguments hitherto ad¬ 
vanced to show that dextrose and laevulose are precursors of the cane sugar 
in the leaf. Even in plants like the potato, where starch is the reserve sub¬ 
stance, and in the grape,, where dextrose is stored, they find .that when spe¬ 
cial precaution is taken in sampling to prevent the action of the leaf enzy- 
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mes, saccharose is the principal sugar of the leaf. The same is,also true of 
the snowdrop, which stores starch and inulin. 

One of the most striking features of the sap of the stalks and mid-ribs 
is that the proportion of saccharose remains practically constant, whilst the 
hexoses fluctuate between wide limits. This points to the relatively rapid 
movement and formation of hexoses. If the sugars travel by simple 
diffusion, the rate of diffusion of the reducing sugars would be four times 
that of the came sugar. Further, if cane sugar were free to wander through 
the tissues, diffusion would take place from the root (the place of high con¬ 
centration) to the stalks and leaves. It is therefore more probable that 
the cane sugar of the leaves is translocated entirely as hexose, and that there 
exists some mechanism in the roots preventing the cane sugar from diffusing 
out. Gutzeit (1911) showed that the protoplasm of the cell walls of the beet 
root was impermeable to cane sugar and that the death of the protoplasm 
is necessary before the sugar can be extracted. 

As regards the mechanism by which saccharose is synthesised from the 
hexoses, it is improbable that this change is effected by invertase by a 
process of reversible zymo-hydrolysis since invertase is entirely absent from 
the root. 


II. — The dextrose-laevulose ratio in the mangold. 

In the extracts of mangold leaves and stalks, optically active impurities 
are always, present which are not precipitated by basic lead acetate and hence 
vitiate the estimation of the dextrose and laevulose. These substances 
are possibly acid amides (such as glutamine and asparagine) or amino-acids 
(such as glutamic and aspartic acids) which form soluble lead salts. These 
impurities occur in the leaves, but are much more abundant in the mid-ribs 
and stalks. 

The “ apparent dextrose” (D.) and the “ apparent laevulose” (T.) were 
determined as percentages of the total matter dried in vacuo. 

In the leaves the dextrose and laevulose appear tabe present in approx¬ 
imately equal amount as would be expected if they were formed from sac¬ 
charose by inversion. When the ratio D: L, departs from unity it is probably 
owing to the presence of a dextro-rotatory inpurity (glutamine?) which in¬ 
creases the amount of dextrose apparently present, but at certain times of 
the day a laevo-rotatory inpurity seems to predominate so that the ratio 
becomes less than unity. 

In the mid-ribs and stalks, especially at the bottoms of the latter, the 
dextrose always appears to be in very large excess as compared with the 
laevulose ; this is probably due to the poportion of the dextro-rotary impu¬ 
rity being relatively greater in these parts than in the leaf, as is shown by the 
divergences between the polarisation and reduction values of "saccharose 
being far greater. 

>' ; The fluctuations of the apparent dextrose and apparent laevulose take 
^labe rnore or less regularly during the 24 hours, thus pointing to a regular 
ffajacfiVe impurities* 
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Until more reliable results can be obtained for the true dextrose and 
laevulose|by methods which are independent of the polarimetric data, it 
seems justifiable, from the results obtained, to assume that the dextrose 
and laevulose exist in the leaves and stalks as invert sugar and travel in 
nearly if not exactly equal proportions to the root, where transformation 
into saccharose occurs. This assumption agrees best with the regular rise 
and fail of the total hexoses in the stalks and mid-ribs along almost straight 
lines during the night, as contrasted with the more irregular fluctuation of 
the apparent dextrose and laevulose taken separately. 

Any conclusions as to whether either of these two hexose sugars is 
better adapted than the other to tissue formation or to respirat'on are value¬ 
less because analytical methods at present existing do not give true values 
for these sugars. 

III. The carbohydrates of the deaf and leaf-stalks of the potato 

AND THE MECHANISM OF THE DEGRADATION OF STARCH IN THE LEAF. 

The variation of the carbohydrates in the potato leaf was studied 
throughout a complete 24 hours* period and the results obtained are summar¬ 
ised as follows: 

In the potato leaf when the tubers are beginning to develop, the princi¬ 
pal sugar present is saccharose: its amount increases from sunrise up to 
2 p. m., following approximately the curve of temperature. It then falls 
during the rest of the day and night, the rise and fall being both linear. Hex¬ 
oses are present in the leaf in very small amounts, generally less than 1 per 
cent of the total dry weight of the leaf. They fluctuate considerably during 
the early part of the day, the fluctuations being apparently determined by 
conversion into or formation from starch. 

During the early part of the day up to 2 p. m. the proportion of starch 
changes very little, the small fluctuations which occur being related to changes 
in the starch which is apparently formed from the hexoses. Directly the 
amount of saccharose has reached its maximum at 2 p. m. the hexoses begin 
to increase in the leaf owing apparently to hydrolysis of the saccharose to 
invert sugar; at the same time " soluble starch ” (or dextrin) is first detected 
in the leaf and its amount increases regularly up to 6 p. m. At 6 p. m., 
2 hours before sunset the true starch in the leaf reaches a maximum value, far 
greater than any previous value during the day. The starch and “ soluble 
starch ” subsequently fall rapidly until between midnight and 2 a. m. the 
amount left is exceedingly small (0.2 per cent) The starch is apparently 
converted directly into hexose (dextrose), the amount of which increases 
in the leaf. 

In the stalks, reducing sugars predominate greatly over the saccha¬ 
rose, in spite of the fact that in the leaf the latter is in excess. As in the 
mangold, it is probable that cane sugar is the first sugar formed in the leaf 
and that it is hydrolysed by invertase in the venous mid-ribs and stalks for 
the purpose of translocation. Also, as in the mangold the presence of solu¬ 
ble, optically-active impurities vitiate the polarimetric data in estimating 
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the true proportions of dextrose and laevulose and the amount of saccha¬ 
rose. The fluctuation in the <f apparent dextrose”and <l apparent laevulose” 
in the leaf are due to the fluctuations in these impurities. 

In the stalks, the amount of optically active impurity appears to be less 
than in the leaves so that the dextrose is actually in excess as it appears to. 
be, thus indicating that the starch in the tuber is built up from this sugar. 
This is according to expectation, since starch becomes dextrose exclusively 
when hydrolysed by either acids or taka-diastase. 

Maltose is invariably absent from the potato leaf, and also from the 
leaves of other plants which form much starch in the leaf. The degrada¬ 
tion of starch in the leaves is therefore probably effected by a mixture 
/ of enzymes similar to the enzymes of taka-diastase. 

plant 506 - Potato Selection by Means of Sexual and Asexual Reproduction. — Stuart wil- 
breeding liam, in United States Department of Agriculture, Bulletin No. 95, 35 PP- -f- 16 Plates, 

Washington, May 20,1915. 

The writer first sets forth the importance of potato growing in the Unit¬ 
ed States, and the possibility of its further development. He then draws 
attention to the distinction that must be made between potato-breeding 
(here employed in the sense of sexual reproduction) and potato selection, 
or the isolation and asexual propagation of desirable strains and types. 
Mr Stuart then gives a brief historical review of previous attempts made 
in the United States for the improvement of varieties of potato by means 
of sexual reproduction. He mentions the epoch-making work of Good¬ 
rich of Utica N. Y. (1857), w h° furnished the type “ Garnet Chili”, a 
variety from which was produced “ Early Rose ” now a type of 
world-wide reputation. Other less important workers in this field may be ’ 
mentioned; C. G. Pringle (of Charlotte Vt), E. S. Brownell (of Essex Cen¬ 
tre, Ut.) and later, Alfred Reese, Euther Burbank and E. E. Coy. 

After giving a detailed description of the structure of the pistil and 
stamens of the potato flower and the technique of artificial pollination, the 
writer describes the results he obtained from a series of crosses made in 
1909 and 1910 and gives the parentage, number of flowers crossed, number 
of seed balls developed, percentage of success, and the number of seed¬ 
lings that produced tubers. The chief conclusions drawn from these re¬ 
sults are as follows : 

1) The almost total failure of our present day commercial varieties 
to produce seed balls is due to male sterility rather than to imperfect 
pistils, or ovaries. 

2) The number of ovaries developed in the flowers is smaller in the 
case of some varieties than in that of others. 

3) The commonly accepted theory regarding the inadvisability of 
allowing more than one or two seed balls to develop on a cyme is not sub¬ 
stantiated in 3 crosses which developed 5 and 6 seed balls each. 

4) The Up-to-Date class of plants are,- as a rule, poor seed-bearers 
and may be considered as belonging to the male-sterility group, there- 

, lore, they cannot successfully be employed as pollen-plants, 

-typ^ or stains, of : a ( given,.class of plant'possess greater 
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sexual affinity for each other and are more easily crossed than other strains 
or types, which are apparently as closely related. 

6) The results of the crosses made by the writer do not justify Sa- 
laman's assertion that white is not a recessive character. 

In the 2nd part of his paper, the writer treats of the asexual selection 
of the potato. He gives a short historical summary of the work carried out 
in this direction and then discusses the results obtained from his own 
experiments in the 2 methods of selection : 1) the tuber-unit method, 
which consists in planting select tubers having the desired qualities ; 
2) hill selection, where plants possessing particular characters are chos¬ 
en. These results show that prudence should be exercised in advising 
asexual selection as a means of increasing the yield and improving the qua¬ 
lity of the variety. The highest degree of success can only be attained by 
working with rather large numbers of the plants or tubers selected for 
reproduction. The tuber-unit and hill-selection methods are chiefly valu¬ 
able in pointing out the weak, unproductive, and diseased seed tubers, 
rather than in producing the rapid and infallible increase of the crop. 

507 - The Improvement of the "Washington Navel” Orange hy means of Bud Selec¬ 
tion (1). — Shamel, A. D. (Bureau of Plant Industry, U. S. Department of Agriculture,in 
The Journal of Heredity , Vol. VII, No. 2, pp. 82-87, 1 fig. Washington, February 19x6. 

The results obtained from : 6 years of experiment; the observation 
of individual trees in plots of 100 trees ; the study of individual tree-per¬ 
formance record data secured by several orange growers. 

These results have shown clearly that in the Washington Navel Oran¬ 
ge variety we have a number of different types, many of which are undesir¬ 
able and worthless. The younger groves, namely those that are farthest 
removed from the parent trees, show the largest proportion of these infe¬ 
rior types. The reason of this deterioration is to be found in the fact that 
of the 11 common types of the navel orange in California, the most undesir¬ 
able ones from the standpoint of fruit production are those showing the 
greatest vigour of growth. The trees of this type throw unusually large 
numbers of suckers, which have, until recently, been highly prized for bud- 
wood. These undesirable trees have thus supplied a much larger proportion 
of the budwood than the more productive trees with less vigorous growth. It 
is difficult to secure large supplies of non-bearing bud-wood from the best 
trees, particularly the sucker growth, for such trees usually produce but 
little sucker wood. This difficulty is overcome by using fruit wood for pro¬ 
pagation, for good trees produce more than poor ones. 

It was found that in some of the best navel orange groves in South 
California, about 25 per cent of the trees are unproductive, or bear fruit 
of inferior quality; in some plantations there are even 70 per cent of such 
trees. 

In order to propagate the most productive and valuable type of 
Washington navel orange, it is necessary to practise bud selection, which 
consists in securing buds only from those trees that have satisfactory per¬ 


il) See also B. Januaxy 1916, No. 87. 
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forinance records as regards the regularity, abundance, and quality of their 
crop. This can only be done by keeping individual tree records, which 
includes the numbering of every tree in the orchard, and the registration 
of the quality and quantity of the produce of each tree throughout a se¬ 
ries of years. By this means, it is possible to know which are the less pro¬ 
ductive trees in the orchard and to locate the branches bearing little or no 
fruit, so that these trees may be replaced by the best types, usually by top¬ 
working entire trees with carefully selected buds, or by the removal of un¬ 
desirable limb sports by pruning. Uniform orchards can thus be obtain¬ 
ed, that is to say, those with a larger yield, and in which the picking, 
sorting and handling of the crop is much simplified. 

The writer has adopted the practice of cutting for bud wood only 
that growth which bears typical fruits. His large experience, and that of 
his collaborators, one of whom budded over 13 000 orange seedlings in 
1914, has shown that even if the budsticks are of small diameter, their 
buds grow as well as the " fat ” sucker buds. It is absolutely certain from 
the observations of the writer, that the buds from fruit wood secured from 
heavy bearing type trees produce trees with a much larger crop and with 
considerably earlier bearing habits than those propagated from sucker 
wood. 

The writer recommends that the bud should be inserted, if possible, 
as soon as it is cut. Spring budding, as a rule, gives the best results. 

Bud selection improves the crops of all arborescent plants in the same 
way as seed selection permits of the improvement of herbaceous plants. 
By recording the performance of the progeny of select parent trees and 
noting whether sports, or off-type fruits, occur in the crop, it will be pos¬ 
sible to base selection upon pedigree, instead of upon the performances 
of a single individual, and therefore the results obtained will be much more 
certain. 

50s - A Fruit of Juglans regia Containing a Kernel of Cory las Avellana. — 

Daniel I,., in Revue Generate dc Botamque , Vol. XVIII, No. 325, pp n-i4> Paris, 

Jannary 15,1916. 

The writer has examined a walnut showing a very peculiar anomaly; 
its kernel was replaced by a hazel-nut kernel united to a peduncle by a 
long filament just as in the hazel-nut. The origin of the specimen permitted 
of no doubts as to its authenticity; it came from a cultivated walnut tree 
whose branches interlaced with those of a neighbouring hazel. The shell 
although abnormal, of conical form and entire, was not very remarkable, 
for such external anomalies occur fairly frequently, and even impress 
habitual specific characters upon the embryo. 

This extraordinary seed was planted with a view to studying its ger¬ 
mination, and the type of plant which it might produce. The cotyledons 
were unequal in size, the larger one being bent back over the smaller, thus 
preventing the radicle from emerging freely, which only became possible 


(1) Cf,: Jean Daniel, Her£dit£ des xenies Chez certaines races de haricots, in Revue ftorti- 
col€ t Jnne 1, 1914. {Ed.). 
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after the removal of the cotyledons; the leaves stem and root were exactly 
similar to these of the walnut. Unfortunately, these observations could 
not be continued, as the seedling perished through the carelessness of the 
gardener. 

In order to explain these singular facts, the writer refuses to admit the 
hypothesis of a monstrosity producing a hazel-nut in the place of a walnut. 
The only suggestion which appears to him plausible is that of a natural 
cross between the walnut and the hazel. Although the date of the maturity 
of the sexual organs differs in the two species, still the hazel pollen might 
retain its vitality for a certain time, and the period of the formation of the 
catkins is fairly long. Thus, it is not, a priori , an impossibility that the 
hazel pollen should have fallen on the female inflorescence of the walnut, 
and remained there alive, until the moment of the maturation of the 
stigma, when it would fertilise the ovum. 

The writer suggests fertilising the walnut artificially with hazel pollen, 
keeping the latter until the right moment for placing it upon the mature 
stigma of the walnut, after having removed all the male catkins before 
they opened. Such an experiment should give interesting results. 

509 - The Composition of Italian Wheats. — Tommasi g , marogna g. and Sica v„ 
in Annah della R. Stazicne Chtmico-agrana spenmentale di Roma, Series II, Vol. VIII, 
pp. 45-74, Rome, igi6. 

The writers first examine the question of wheat-growing in Italy and 
the importance, not only of the quantity of the crop, but also of its compo¬ 
sition. They then set forth, in a series of carefully compiled tables, the 
results of the analyses of wheats from the crops from 1910 to 1914, coming 
from different parts of Italy, and consisting of the most important Italian 
varieties, viz: 

Soft wheats : Bianchetta — Calbigia — Campio — Carosella — Cologna 
—Veneta—Fucense—Gentil Bianco — Gentil Rosso — Maiorca—Awn- 
ed Marzuolo Aducco (awned Aducco spring-wheat) — Marzuolo Ferra- 
rese (Ferrara spring-wheat) — Marzuolo Veronese (Veronese spring-wheat) 
Marzuolo Americano (American spring-wheat) — Noe — Rieti — Roma- 
nello — Rosso d'Olona — Rosso piemontese. 

Hard wheats: Biancuccia — Capoterra — Castiglione — Duro di Pu¬ 
glia (Apulia hard) — Gigante — Marzuolo — Russia — Sambucaia — Sa- 
ragolla — Timilia —- Vincetutti. 

The total number of samples analysed were 69 (42 soft and 27 
hard). From the results obtained, the writers found the average minimum 
and maximum values for the soft and hard wheats cultivated in different 
regions of Italy, and which are given below. 

There are very considerable variations in the content of nitrogenous 
matters; nevertheless it never falls to a very small value, as may 
be observed in the wheats of other countries, which sometimes contain 
less than 10 per cent of nitrogenous matter. The dry gluten content was 
always over 8 per cent, the amount required for bread-making. It should 
also be noted that the proportion of gluten : nitrogenous matter varies 
within fairly wide limits ; thus, there is not a perfect agreement between 
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these two sets of figures, so that it is not always the wheats which 
are richest in the total amount of nitrogenous matter that have the high¬ 
est gluten content. The weight of the bushel does not vary very 
much, and the averages are fairly high. The aleurone content of the glu¬ 
ten is sometimes below 25, as calculated by Boland's aleurometer, but it 
is well-known that this method of estimation is not very satisfactory, and 
the writers have only used it in comparing the results with those obtained 
from foreign wheats that had been previously analysed. The determina¬ 
tion of the water content (on an average somewhat low) the fatty 
matter, cellulose, ash, phosphoric acid and pentosans gave no special 
results as compared with the analyses of foreign wheats. 


Composition of Italian Wheats. 



Soft Wheats 

Hard Wheats 


Maximum 

Minimum 

Average 

Maximum 

Minimum 

Average 

Weight of the bushel . . . lbs 

65.S 

57-7 

63-3 

67.I 

60.6 

65.2 

Weight of 100 grains . . . gr 

6-3 

3-5 

4.86 

6-5 

4-3 

5-1 

Dry gluten ........ % 

16.0 

8.3 

10.6 

16.6 

9.0 

10.7 

«Aleurometric» figure. 

40.0 

25.0 

— 

3.0 

25.0 

— 

Humidity . ..% 

14-43 

9.17 

12.19 

12.79 

8.61 

II.06 

In joo parts of dry matter : 







Fats (ether extract). 

2.68 

1.82 

2.27 

2.70 

1.83 

2.36 

Nitrogenous matter (NX6.25). . 

18.23 

10.79 

14.90 

19.05 

12.64 

! 14-69 

Cellulose. 

3-98 

2.16 

2.77 

4.02 

2.17 

2.91 

Ash. 

2.47 

i -75 

2.10 

2.85 

1.56 

, 2.17 

Non-nitrogenous extract, (by diff.). 

82.34 

74-35 

77-96 

80.21 

72-97 

GO 

r^s 

Pentosans. 

10.0 

6.72 

8.16 

IO.08 

5-92 

7.8: 

Phosphoric acid. 

1.36 

0.71 

°-93 

I - I 3 

0.63 ! 

0.90 

Proportion dry gluten: nitrog. mat. 

1.08 

0.65 

o -79 

0.98 

0.70 

i 

0.83 


On observing the averages, it is seen that hard wheats have a lower 
nitrogen content than soft wheats, although the two figures giving the maxi¬ 
ma and minima are much higher in hard than in soft wheats. This agrees 
with Wuapdart’s statement: 

" It is not true that a wheat ought always to be very rich in nitrogen; 
it should on the contrary be remembered that hard wheats are distin¬ 
guished by their special consistency alone, and by their flour possessing 
particular properties that do not depend upon their content of nitrogenous 

pLatier !V V: ^ : .. ‘ , ' - ' 
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In conclusion, it may be observed that Italian wheats, in general, 
give proof of good physical qualities and excellent chemical composition ; 
they are distinguished from man}' foreign products by their high nitrogen 
content. 

510 - Spring Wheat Sowing in France: Manitoba Wheats and Rieti Wheat — 1. Comptes 
Rendus des Seances de VAcademic d’ Agriculture de France , Vol. II, Nos. 4-6, pp. 82-83 ; 104- 
116 ; 141-155. Paris, January-February 1916. — II. Bulletin de la Sociite d' Encouragement 
pour Vlndustrie national?, Vol, 125, No. 1, pp. 158-167. Paris, January-February 1916. — 
III. Journal d'Agriculture pratique , Year 80, new Series, Vol. 29. No. 5; p. 101. Paris, 
March 9, 1916. 

I mid II. — The Journal Officiel of January 21, 1916 has published the 
statement of the sowings of cereals in the autumn of 1915. The data 
were obtained by an enquiry made by the Ministry of Agriculture. The 
result shows a decrease of 1826 143 acres, or of about 10 per cent of 
the area devoted to autumn cereals (wheat, rye and meslin (a mixture of 
wheat and rye), winter oats and winter barley), in comparison with the 
autumn of 1914, and a decrease of about 4200 870 acres in comparison with 
the normal area under wheat in the years before the war. The problem of 
the sowing of spring wheat is therefore one of particular interest to France 
this year. 

As the best varieties of spring wheat, are mentioned : Noe, and still 
more its derivatives, Japhet, ble Dieu, Gros Bleu, Barbus a gros grains, 
Bordeaux, Pithiviers, Gironde. But since spring wheals are only grown 
on small areas in France, it is not easy to obtain seed. It will therefore 
be necessary to have recourse to foreign wheats, notably those of Manitoba 
which are in great favour with the French millers, and are much to be re¬ 
commended. Manitoba wheats are certain to succeed in France wherever 
spring wheat can be grown. On account of their early ripening, they can 
be sown there up to the middle of April, or even a week or fortnight latex 
in soil where there is no fear of drought, in fact, the atmospheric humidity 
of their country of origin justifies the belief that these wheats are relatively 
rust-resistant. 

Manitoba wheat has been tested in Switzerland, where the growth 
conditions of winter wheats are generally less favourable than in France. 
Both in French and in German Switzerland, farmers use Manitoba wheat 
every year with success for spring sowing; on good soil they can count 
upon from 37.2-44.6 bushels of grain per acre, and from i.b-i.gtons of 
straw per acre. 

III. While fully recognising the importance of trying Manitoba wheats 
for spring sowing, M. G£nin is of opinion, that it would be well to first sow 
the varieties that have already been tested in France, and of which the suc¬ 
cess is certain. Such a wheat is the Rieti variety ; it is early and produc¬ 
tive. It is more than 20 years ago since the writer introduced it into the 
old marshes of Bourgoin and Isere (18 533.25 acres). Before the introduc¬ 
tion of this wheat, the cultivators of this district, which was drained in 
1807, had, in the native wheats, only varieties with small grain, and stems 
liable to rust; but since Rieti wheat has been introduced (which spread very 
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rapidly oyer the drained marsh), grain of first quality has been obtained 
both from autumn and spring-sown varieties. 

M. Schribaux has tested this Rieti wheat, and has crossed it with Ja- 
phet, thus obtaining, some years ago, an awnless hybrid which the writer 
is growing successfully, and which he will soon be able to propagate on 
a* large scale. 

511 - Rice-Growing in Italy. — NOVELL! Novello, ill II Gtornale <h Risicoliurci, Year VI » 
No. 5, pp. 99-104 4 - 1 Geographical Map. Vercelli, March 16,1916. 

In Europe, Italy is the country which occupies the first place in the de¬ 
velopment of rice-growing, about 380 665 acres being under this cereal 
annually while 27 000 000 bushels of paddy are produced giving the 
value, together with that of its by-products, of over £ 6 000 000. It is 
estimated that rice is grown in rotation on about 2 223 990 acres of 
irrigated land. 

In 1911, about 2 128 000 bushels of prepared rice were exported, of 
which the value was more than £ 1 200 000. Not very long ago, this crop 
was of still gieater importance , during the five-years period 1870-1874, 
it occupied 573 295 acres. Rice growing afterwards decreased, on account 
of the severe competition of Asiatic rice, great injury due to diseases etc. 
The rice growing provinces, in decreasing order of the area cultivated, are 
at present the following : Novara, Pavia, Milan, Bologna, Mantua, Rovigo, 
Verona, Ravenna, Alexandria, Cremona, Venice, Reggio d J Emilia, Rucca, 
Udine, Padua, Eerrara, Vicenza, Modena, Bergamo, Syracuse, Campo- 
basso, Naples. Rice-growing tends to decrease a little in the districts 
where it was most extended, with the gradual transformation of permanent 
rice fields into rotation rice fields, and also with the adoption of a more 
systematic succession of crops increasing the unit production. On the 
other hand, rice-growing is noticeably extending in some irrigated districts 
where it had been of little importance. This is due, not only to its utility 
in clearing the ground from weeds, but also to the profit derived from the 
product. Rice is especially cultivated in the Provinces of Bologna and Ra¬ 
venna, and in the low-lying zones of Venetia, where it assists in the conti¬ 
nual reclaiming of waste marsh land, for rice is often the first transition 
crop in the agricultural improvement of this land. 

This work of reclaiming the numerous marshes, or lands periodically 
subject to flooding, which exist in Italy, can be increased in future, thanks 
to the transplanting method which the experimental Rice-Growing Sta¬ 
tion at Rieti (directed by the writer), has, after study and experiment, 
already introduced and popularised in Italy. This system allows of rice 
being grown, even on land that is always slightly submerged, or which is 
subject to flooding in spring, and where a sown crop would be impossible, 
or very soon destroyed. 

512 - Gram Cultivation (Cicer arietinum !,.) in India. — Howard albert, Ho¬ 
ward Gabriel D- C. and Abdur Rahman Khan, in Memoirs of the Department of 
Agriculture in India , Botanical Series 3 Vol. VII, No. 6, pp. 215-235. 2 figs. Calcutta, 1915. 

This , Bulletin is entirely devoted to the etudy of the cultivation 
of gram in India where the area under this plant every year is about 
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18 ood 000 acres. The grain is an important food for man and cattle, 
while*the dried stems ande leaves are used as fodder. 

The factors affecting the yield are: the nature of the soil; the special 
conditions of the climate at the flowering season ; the time of sowing; 
and the specific productivity of the different types. 

The distribution of gram depends chiefly upon geological and agri¬ 
cultural conditions; this plant requires a light, open, well aerated 
soil for the noimal development of the root system and the formation 
of nodules. In heavy, argillaceous, moisture retaining soil, gram grows 
with difficulty, the root-system is very superficial and only a few pods set 
seed. Thus on the alluvial district of the Gangees gram is only grown 
on 176000 acres, as against 175433 acres in the Province of Agra where 
the soil is a somewhat sandy, open, well drained loam passing towards 
Bengal into an exceedingly fine silt of high moisture retaining capacity. 
As the soil alters in texture towards Bengal, so the area under gram falls. 
On such soils, the shallow-rooting, erect and early flowering varieties should 
be grown, in order that the roots may not encounter, in their growth, in¬ 
creasingly disadvantageous conditions likely to greatly impede their de¬ 
velopment. 

Another factor that has much effect on Cicer arietinum is the damp 
due to wet and cloudy weather which, when it occurs during the flowering 
season, prevents the setting, as is shown by the following data : 


Effect of rainy weather on setting Effect of fine weather upon setting 


Variety 

, No. 

1 ! 

, No. of | 

1 

Percentage 1 

No. 

No. of 

Percentage 


1 of flowers 

jpods formed; 

set j 

of flowers 

pods formed 

set 

Type 23. 

iS 

2 i 

1 

11 1 

18 

*5 

00 

«I^arge Kabuli » . . 

.i 18 

* n ! 

! 4 

22 j 

! 18 

1 !3 

72 

Type 22 . 

. 1 21 

1 

i 5 

25 j 

! 21 

r 7 

8i 

Type 2i. 

19 

1 i 

5 ! 

i 19 

12 

63 

Type 20. 

.; 20 

1 9 I 

45 [ 

j 20 j 

I iS 

90 


The time of flowering is of importance in several ways and should be 
taken into consideration ; in all selection work, preference should be given 
to the types flowering at the end of the cold weather, when the season 
begins to change and the days are generally bright and warm, thus promot¬ 
ing pollination. There is then ample time for the seed to set before the 
hot damp winds begin. Excessive earliness in flowering is associated 
with low yielding power, while on the other hand, very late flowering is a 
disadvantage, as a rapidly ascending temperature interferes with the 
normal development of the grain. 
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As regards the date of sowing, the best results were obtained at Pusa 
when the crop has been put in rather late, during the first week in November, 
by which time the light lands have had time to lose a good deal of theii 
moisture, hate sowing, as has been seen, checks excessive vegetative 
growth developed at the expense of seed production. The yield finally 
depends upon the productiveness of each variety. The large seeded va¬ 
rieties have only one seed in each pod. The colour of the seeds varies from 
white to black through various shades of yellow and red. The lighter the 
colour of the seeds, the higher their price; thus the colour is a new element 
serving as a guide in the work of selection. 

The white gram, type No. 9, is interesting from its habit, which is very 
spreading with numerous side branches. This type unites both yield and 
quality; it has been grown for 4 years at Pusa, and under the most dif¬ 
ferent soil and climatic conditions has always yielded an average of over 
20 maunds (1642 lbs) per acre. 

The writer finally gives a classification and description of the various 
types, 25 of which have, so far, been isolated at Pusa, and are distinct in 
habit, size and colour of flowers, the shape and colour of the different parts 
■' of the corolla, as well as in the colour and dimensions of the leaves and seeds. 

Starch crops 513 - Experiments Carried out in 1915 by the German Station for Potato Cultivation ( 1 ). 

f’/ f — Von Eckenbrecher F., in Zeitschnfi fur Spiritusindustne , Year 1916, Suppl. No., 

V*’ pp. 1-52. Berlin, 1916. 

In 1915, the above-mentioned Station (“ Deutsche Kartoffel kultur- 
station ” directed by the writer) tested 19 varieties of potatoes on 32 fields 
situated in different parts of Germany, namely : East and West Prussia ; 
Posen; Pomerania; Brandenburg; Silesia; Prov. of Saxony; Brunswick; 
Hanover; Anhalt; Kingdom of Saxony ; Hesse; Bavaria; Wurtemberg; 
Grand-duchy of Baden. A new experiment field was started in West Prus¬ 
sia. The experiments proceeded sufficiently normally to give reliable 
results. 

In these experiments, each variety occupied a plot of 2.5 ares (300 
square yards). At the time of ploughing, in autumn, or the beginning of 
winter, an amount of stable manure corresponding to about 318.3 cwt per 
acre was dug in, subsequently in the spring, 35.68 lbs. of soluble phospho¬ 
ric acid and 28.54 ^ s - °f nitrogen were added. 

The number of seed potatoes used should, if possible, be the same for 
all varieties; and all the potatoes ought to be planted at the same time, 
but the Station gives no directions as to the method of cultivation. 

During the summer, the experiment fields should be cleared of weeds 
and well cared for. They are superintended by an inspector, who at the 
same time gives ihe farmers advice to insure the satisfactory develop¬ 
ment of the plants, 

The lifting, sampling, estimation of the diseased tubers and the 
estimation of the starch content, etc., are carried out according to the direc- 
' tions given by the Station;. these are reproduced by the writer. 

; , - i (j) bfjtte 1914 experiments sure summarised in B. May 1915, No. 495 - («&*.} 
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Period or Year 

Average yield 
of tubers in cwt. 
and lbs per acre 

Average Amount 

of Starch 

% 

Average Starch 
yield 

lbs per acre 


cwt 

lbs 



1888-1892 . 

171 

78 

19.0 

3700 

1893-1897 . 

185 

80 

18.9 

3900 

1898-1902 . 

200 

— 

19.0 

4200 

1903-1907 . 

00 

56 

18.2 

3800 

1908-1912 . 

l8l 

28 

18.I 

3700 

1913 • • • • . 

212 

56 

17*5 

4100 

1914 . 

166 

108 

18.3 

3500 

1915 . 

196 

4 S 

17.9 

4000 


In 1915, the weather at the beginning of the growing period was un¬ 
favourable to potato cultivation : later, owing to the copious rain, the lea¬ 
ves, ha ulm s, and tubers were able to develop well; starch foimation was, 
however, hindered by the rain ; and towards the end of September, the 
frosts injured the late varieties. 

In Table I, the various kinds are classified according to their tuber 
and starch yield per acre, while in Table II, the results obtained in 1915 
are compared with those of the preceding years. From these data it ap¬ 
pears, that in 1915, the average tuber yield per acre of all the varieties 
exceeded by 3291 lbs. that of 1914; while the amount of starch was 0.4 
per cent lower, and the starch yield per acre exceeded 5085 lbs. Amongst 
all the years of experiment, 1915 occupies: the 9th place as regards the 
tuber yield; the 20th for the amount of starch ; the 12th for the starch yield. 
The tuber crop in most fields exceeded the 1914 crop, but on account of the 
rainy weather, the amount of starch had decreased. 

A certain number of varieties that had given satisfaction in previous 
years were disappointing in 1915 and vice-versa. The sorts giving good 
results in the previous years (including 19x5) are : 

Deodara (tested twice) — Ursus (once) — Gedymin (once) — Prof. 
Gerlach (3 times) — Roode Star (3 times) — Prof. Eckenbrecher (twice) 
— The Pamassia variety was grown for the first time in 1915. 

The following kinds, which were still satisfactory in 1913 and 1914, 
no longer did well in 1915 : 

President Klitzing — Gertrud — Eccellenz Attyk — Landrat von 
Ravenstein — Geheimrat von Riimker — Zukunft never gave good results 
and must be considered as the least satisfactory. 

With regard to resistance to disease, the writer remarks that the 
largest number of diseased tubers were observed in the following varieties : 

Geheimrat von Rtimker (5.5 per cent of diseased tubers — President 
von Klitzing {4.3 per cent) — Dabersche (3.7 per cent) — Richters Impe- 
rator (3 per cent). . 
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The smallest number of diseased tubers were found in : 

Deodara— Gedymin and Prof. Wohltmann (0.5 per cent)—Wohlt- 
mann 34 — Roode Star — Boehm's Erfolg (0.4 per cent) — Pamassia 
{0.2 per cent). 

The writer also mentions the frequency of the occurrence of the dif¬ 
ferent diseases (Phytophthora etc.) in the case of different varieties of 
potatoes. 

The tubers, when stored in cellars, kept fairly well, both in 1914 and 
1915, and from this point of view, may be classified as follows. 

Good to very good: Deodara — Wohltmann 34 

Good: Prof. Gerlach — Gedymin — Prof. Wohltmann — Excellenz 
— Ursus — Gertrud — Attyk. 

Fairly good to good: Landrat von Ravenstein—Dabersche—Prof, 
von Eckenbrecher — President von Klitzing — Roode Star — Zukunft. 

Fairly good : Geheimrat von Riimker — Richter’s Imperator. 

In conclusion, the writer gives information regarding the general 
value of each variety, and its value as an article of human food. 

514 - Breeding of Drought-Resistant Millet and Sorgo in the Great Plains Region of 
the United States. — Dillman A. C. in V. S. Department of Agriculture Bulletin, No. 291, 
10 pp. 2 plates, Washington, January 25,1916. 

It has been found by experience that successful farming in the Great 
Plains region must include the raising of live stock. This necessitates 
the production of forage crops under cultivation, since except in sand-hill 
regions and along the water courses, the native glasses do not grow tall 
enough for hay. The wild short grasses that cover the Plains usually 
produce feed for summer pasturage, but cultivated crops must be depend¬ 
ed upon for winter feeding. In the northern Great‘ Plains, certain pe¬ 
rennial crops—lucerne and species of Bromus — give good results, but 
farther south, the annual forage crops, millet and sorgo especially, are the 
most dependable and have proved drought resisting and capable of 
producing profitable crops where the annual rainfall averages from 12 to 
18 inches. 

The drought-resistance of millet is largely due to its early maturity 
and low water requirements, while sorgo has in addition to these two 
valuable characteristics, a remarkable ability to endure drought. Even 
though its growth is severely checked during a period of drought, it will 
resume growth upon the return of favourable conditions. It has been 
shown that millet and sorgo require less water for the production of a ton. 
of hay than any other crops that have been tested in the central Great 
Plains. 

Briggs and Shantz found from practical experiments carried out at 
. Belle Fourche (S. Dak) that in order to produce a given quantity of dry 
matter, millet had a water requirement of 240, as compared with 460 for 
wheat and 735 for lucerne. In experiments conducted at Akron (Colo.), 
the same writers found that the water requirement of sorgo is only slightly 
higher than that of millet. 

The " Kursk” and " Siberian” varieties of millet have given larger 
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yields of bay than other varieties of this crop tested in the northern Great 
Plains. In each of these varieties, a strain has been selected which is be¬ 
lieved to be much superior to the parent stock. One of these selections, 
“ Dakota Kursk millet ” is an early variety of good forage type. The plants 
are 30 to 34 inches high when mature, have a number of rather fine stems, 
and many leaves. The yield of hay from this variety has averaged 2 % 
tons per acre at Akron (Colo.) and 1 s / 4 tons at Newell, S. Dak. In seed 
production this variety is excellent, producing tinder ordinary conditions 
from 15 to 25 bushels per acre. The seed head is close and firm and does 
not allow the seed to be shed readily. “ Siberian millet ” is a larger type of 
millet than “ Dakota Kursk ”, growing from 36 to 40 inches high. It has 
coarser stems and leaves and makes a somewhat poorer quality of hay. It 
does however produce a larger yield per acre than the “ Dakota Kursk”, 
while the seed sheds more readily. In regions of greater rainfall, this va¬ 
riety may be more valuable than “ Dakota Kursh” on account of its 
higher yield, but for the northern Great Plains it is believed that the latter 
variety is the better type. 

A strain of early sorgo is much needed for cultivation in the northern 
Great Plains, where at the present time very little sorgo is grown. A strain 
of sorgo has been developed by selection which is especially promising for 
this region and for higher altitudes farther south in the Great Plains. In 
favourable seasons, the large growing sorgos produce a heavier yield than 
this dwarf type, but in dry seasons, the latter will yield at least as heavily 
as the larger varieties. This type is very early, maturing seed in a period 
of about 90 days, and can often be used as a catch crop where other crops 
fail. It produces seed freely, and the farmer can easily raise his own sup¬ 
ply of seed for forage planting. On account of the smaller size of the plants, 
this dwarf sorgo can very well be planted thicker than the larger growing 
varieties. This new variety has been named “ Dakota Amber Sorghum”. 

Sorghum will probably produce a heavier yield of fodder than any 
other annual forage crop of this region. At Akron (Colo.) sorgo has produc¬ 
ed 40 per cent greater yields than millet. At Newell and Ardmore (S. 
Dak.) the results have also been in favour of sorgo. In a 7 year test at 
Newell, sorgo produced 51 per cent more fodder than maize. “ Dakota 
Amber sorghum ” has produced on the average 40 per cent more forage per 
acre than” Sudan grass (1) in tests at Newell, Akron, Ardmore and 
Mandan. 

It is believed that “Dakota Kursk” millet and “Dakota Amber 
Sorgo ” will prove valuable additions to the list of forage crops adapted 
to the north and central Great Plains. 

515 - Sorghum {Sorghum exiguum f. maxima) in North Africa (2). — Trabut 
in Le Progris Agricole et Viticole , Year 23, No. 10, pp. 235-237. Paris, March 5,1916. 

The sorghum called in the United States “ Sudan Grass ”, and “ Tu¬ 
nis Grass”, and which comes from Khartum and Algiers, is very nearly 

/ , ( (i)§eea3so B, July 1,913, No. 799* 

* t ' V jannaty 191 & No/42- ( ■ 


[Ed.) 
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related to the wild form Andropogon Mepensis with which it has been 
confused, although diSerent in several characters. Thus, while the Aleppo 
sorghum has spreading rhizomes which form a coarse dogs-grass much 
disliked by cultivators, Sorghum exiguum does not spread and its stem 
is straight and of small diameter, thus justifying the name of Holms exi- 
guus under which it is described by Forskal in the Flora Aegypto-arabica. 

The inflorescences are sometimes very reduced, as in the Egyptian type, 
or large and diffuse. The spikelets are always jointed, and are easily 
detached when ripe. 

In Kabylia, the writer observed a very tall variety called “ Mezza” 
by the natives, which seems to mark the transition to the cultivated forms, 
although it undergoes no modification when cultivated. 

Sorghum exiguum f. maxima is well suited to southern climates and 
to mote or less arid soils; on damp soil, or one that is irrigated, it can 
yield at least 2 cuttings. It grows well in association with a leguminous 
plant; with Dolichos Luhia or with Soja, sorghum has given good results. 

The grain is easily haivested; it is only necessary to cut the ripe inflor¬ 
escences and expose them in a dry place; then when they are shaken, 
the seeds which were previously enclosed in the glumes at once fall out, 
as in the case of the broom sorghum and the sugar sorghums. 

Feeding experiments have shown that no bad effects are produced if 
the sorghum is cut after flowering, and fed to cattle 24 hours after being 
cut. 

5x6 - Gossypium Paolii n. sp. and G. Benadirense n. sp. New Varieties of fibre crops 
Indigenous Cotton in Italian Somaliland. — mattei g. e., in Boliettino di studi ed in- 
formazioni del R. Giardmo Colomale di Palermo, Vol. II, Part 4, pp. 221-224. Pa¬ 
lermo, 1916. 

In 1908, the writer declared to be identical with Gossipium obiusijo - 
Hum Boxl. var. ajricamm Watt, a cotton plant growing wild in the district 
of Mogadiscio (Italian Somaliland) and which is perhaps a natural and fer¬ 
tile cross of sufficiently fixed characters between the true G. herbacmm E 
(the variety first cultivated in Africa) and G. Stockii (mentioned as growing 
wild in Arabia and perhaps in some parts of East Africa). On examining 
the collection of Malvaceae made in Somaliland in 1913 by Prof. G. Paoli, 
the writer discovered the existence of 2 other species of cotton which are 
new to science and which he described under the names of G. Paolii and 
G. Benadirense. 

These 2 varieties are very similar to one another, and are without 
doubt wild, native plants that have not been affected by any crossing. 

517 - Arborescent Cotton Plants (i). — Ri* C. in Bulletin de USotim Nationals &Ac- 
climataiion de France , Year 63, No. 2, pp. 46-55. Paris, February 1916. 

Basing his opinion upon thfe history of the 2 arborescent cotton plants 
“de Motril ” and “ Caravonica ”, the writer maintains that the cotton 


(1) See Bulletin de la Society nationale d’&cclimation de France, March 1, 1914, 
p. 138 et seg. {Ed.) 
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plant is capable of infinite variation, especially as regards its general a- 
spect, and that it is much affected by its environment, and the method of 
its cultivation. From this it results that the habit, the shape of its lea¬ 
ves, the size of its inflorescence, as well as the length and character of its 
staple are not fixed characters upon which economic cultivation can be 
based, but that preliminary experiments are necessary in order to deter¬ 
mine the qualities of the plant. The writer regards the “ de Motril” cot¬ 
ton plant as nearly related to Gossypium Hardyanum described by Todaro 
as coming from the Algiers Experimental Gardens and which, according 
to the writer, is a long stapled 4 ‘ Georgia ’ 9 much resembling the “Sea 
Island” variety, from which also “ Caravonica” is derived. The latter., 
upon which such great hopes weie built, had a strong tendency to degene¬ 
rate into common varieties, and under various circumstances gave dis¬ 
astrous results. As experimental proof of his hypothesis, the writer re¬ 
minds' us that some neglected plants of Gossypium herbaceum , found by 
him on the dunes of Biserta, produced, in the Algiers Experiment Garden, 
individuals with luxurious growth which certainly did not look as if they 
had a common origin. On the other hand, in the reverse experiment, 
plants raised from the seed of equally fine individuals, when left to themsel 
ves under unfavourable soil conditions and without any care, produced 
offspring to which different origins, both as regards country and race 
would certainly have been attributed. 

51S - The Introduction of the Cultivation of Egyptian Cotton into the South West of 
the United States. — Scofield T. H., Kearney t. H., Brand C. S., Cook O. F., 
and Swingle W. T. (Committee on Southwestern Cotton Culture), in U. S, Dep . of Agric. 
Bulletin No. 332, pp. 1-30. Washington, January 13, 1916. 

This publication of the “ Committee on Southwestern Cotton Culture” 
dealing with the establishment of Egyptian cotton production in the Salt 
Fiver Valley (Arizona) is of more than local interest, since it offers a good 
illustration of the numerous biological, agronomic, social and economic 
difficulties encountered in developing a new agricultural industry and fur¬ 
nishes suggestions as to how these problems may be successfully solved. 
In the course of the work carried out under the direction of this Committee, 
it has been shown that cooperation is the key-note of the success of the pre¬ 
sent enterprise. In this instance, cooperation has been maintained chiefly 
along the following lines : 

x) Among the investigators, who had to solve special technical pro¬ 
blems and coordinate the results in such a manner that their collective 
judgment should point out the general line to be followed. 

2) Among the growers, in order to make it possible to produce and 
market the crop economically and to maintain the uniformity and high 
price of the variety grown. 

3) Between the growers and the investigators, to make it possible to 
put into effect, without delay, the most improved methods of production and 
marketing. This cooperation has been maintained by personal contact, 
by keeping on the spot the field agents of the Department of Agriculture 
who have worked constantly in the community. These agents have been 
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under the direct control of the Committee, some of the members of which 
have made frequent visits to the salt River Valley plantations. The alti¬ 
tude of the officers and members of the growers' associations in their co¬ 
operation with the Department of Agriculture has been of the most cordial 
and helpful character, and has been a very important factor in the establish¬ 
ment of the industry. 

4) Between the cotton manufacturers and the investigators represent¬ 
ing the growers' associations. Spinning tests have been made and informa¬ 
tion of a technical and commercial nature given. This information has 
guided the growers to better methods of packing and of managing the crop 
generally, and has given the investigators helpful suggestions in connection 
with the work of selection. 

Some of the manufacturers interested in the new type of native cotton, 
visited the plantations, while representatives of the growers visited the 
mills where the cotton was being utilised. 

The policy of the Department of Agriculture in encouraging the pro¬ 
duction of Egyptian cotton on the community basis, is beginning to be 
appreciated by manufacturers and buyers, many of whom now realize that 
in order to obtain a constant type of long-stapled cotton, they must look 
to localities where the farmers are organised to grow only one kind of cotton, 
to prevent deterioration of the type by seed selection, and to class and mar¬ 
ket their crop as a whole, 

519 - Experiments in Growing Arachis hypogoea in Eastern Uruguay. — puig y crops yield- 

Nattino Juan, in Republica oriental del Uruguay, Ministerio de Industrias, Inspection lNG 03CLS > DYES 
National de Ganaderia y Agricultura, Boletin No. 17, iS pp. -f 2 figs. + XVIII Plates, AND TANNINS 
+ 4 diagrams. Montevideo, 1916. 

Experiments carried out by the “ Laboratorio agronomico de la Ins¬ 
pection Nacional de Ganaderia y Agricultura ", of which the writer is 
Director. 

In Uruguay, the ground nut is cultivated on an area of scarcely 3706 
acres, and the crop forms an unimportant article of export, With a view to 
ascertaining what chance there would be of extending this industry, the 
writer grew the 2 varieties wrongly called “ Asiatic ", and “African" or 
“ Japanese ", on 10 plots of the experiment field at Sayago. Each plot 
was treated differently, and the seed was sown at the rate of 89 lbs. per 
acre at the beginning of November; the harvest taking place at the end 
of April, or the beginning of May. 

In a series of tables are set forth : the cultural operations: the analyses , , 

of the seed ; the analyses of the crop : analyses of the soils used in the experi- y 1 

ment; the metereological data. 

The yield varied from 1829 to 2428 lbs. per acre in the case of the 4 best 1 

plots; and between 613 and 1331 lbs. per acre in that of the others. The 
first set of figures agrees with the normal crops obtained in countries where 
Arachis is usually cultivated. It must, however, be remembered that the 
seed was sown late and that the distribution of the rainfall was abnormal 
(36.5 in.), during the whole growing period of November-May. Superficial 
cultural operations proved useful in the experiment field where the soil 
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was more or less compact. Some of the chief data contained in the tables 
vary within the following limits : 





per cent 

Proportion between husk and seeds . 

•i 

Husks. 

Seeds . 

27 — 28 

70 — 72 


( 

Entire fruit. 

6 — 7 

Water Content .. 

• 

Seed : ** Asiatic ” var. . 

5-5 


) 

seed : t€ Japanese ” var . 

9-5 


i 

Entire fruit dry . . . 

26 00 — 37.50 

Yield of Oil . 

Seed: ‘'Asiatic” var. . 

47-50 — 48.40 


( 

Seed : " Japanese ” var. 

41.88 — 44.07 

Analysis of seeds . 

1 

Protein . 

Ash . 

20.81 —26.63 
2.06— 2.55 


The writer recommends the cultivation of the ground-nut on every 
Uruguayan farm, on a small scale, for home consumption. The experi¬ 
ments (which will be continued), have already shown that this plant is 
very well adapted to the country. 

520 - Experiments in the Royal Colonial Gardens at Palermo on the Cultivation of 
Sunflowers Imported from Russia. — tropea c., in Bollettino di studi ed inf or- 
mazioni del R. Giardino Coloniale di Palermo, Vol. II, Part 4, pp. 314-220. Palermo, 1916. 

While continuing the experiments in growing sunflowers imported from 
Russia in the Royal Colonial Gardens at Palermo (1), it was noticed in 
1915, that the 2nd generation of the plant had become differentiated into 
3 forms having respectively black, white, and spotted seeds. The seeds 
that came from Russia were all spotted and retained this character, even 
in the ist harvest. Any possibility of crossing having taken place during 
the experiments must be excluded. The most probable hypothesis is, 
that the Russian seed is that of a fixed hybrid which, owing to its acclima¬ 
tisation in a new country, has split up into its 2 ancestral forms. Further, 
many of the plants grow slender and low, with many small concave capitula 
(that is to say, having their central seeds aborted), so that the total yield 
was 1918 lbs. per acre as against 4816 lbs. per acre in the case of the ist gene¬ 
ration. On eliminating all the badly grown plants, however, it was calcu¬ 
lated that the crop of the 2nd generation amounted to 5867 lbs. per acre, 
The writer therefore tried to ascertain which of the 3 forms in the non- 
eliminated plants gave the highest yield. The results of his researches, 
which are given in the following table, prove the superiority of the type with 
white seeds, and this he intends to improve by selection. 


(i) Sec B. June 1915, N.° 615. 


[Ed,), 
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Characters of the 3 forms of sunflower obtained from spotted seed imported 

from Russia. 




1 

White seeds \ 

Black seeds 

Spotted 

seeds 

Average height of plants ... 

. . in. 

122.05 ; 

114.17 

IIO.24 

Average diameter of stems . . . 

. . in. 

1.65 

*•54 

1-54 

Average diameter of heads . . 

. . in. 

13.78 

I 3-98 

il.Sl 

Average diameter of seeds . . . 

. turns. 

5.3-7.5-! 1.8 | 

4.8-7.2-12.Q 

4.7-7.2-11.7 

Total weight of seeds per capituluin 

. . oz. 1 

1 

II.O 

II.O 

8.0 

Number of seeds per capitulum . . 

. .. .! 

2 r6o.o 

2 312.0 I 

1 S31.0 

Average weight of i ooo seeds . . . 

. . OZ. I 

5'26 i 

5-0 

4 *° 

Average volume of 1000 seeds . . . 

cub. in. 

240 ! 

1 

21.0 

1 

20.0 

Yield per acre. 

• | 

II 419.0 1 

4 603.0 

1 4282.0 

Oil yield (of 100 grms. of seed!. . . 


19.833 

21.417: 

21.700 

Oil yield per acre. 

. . lbs. | 

! 

2 264.O 1 

1 

i 

9S5.0 

i 929.0 

1 

i 


521 - The Tannin Contents of some Queensland Barks. — brunnich j. c. and jeeferis 
A. T. in Queensland Agricultural Journal, New Series, Vol. V, Part 2, pp. 104-106. 
Brisbane, February 1916. 

With the view of commencing a general survey of Queensland barks, 
the writers have analyzed a number, particularly from those woods which 
are valuable for timber, as a valuable by-product of the timber industry 
might be saved and utilised, should the bark of such be found to contain 
fair percentages of tannin, These results are tabulated in three divi¬ 
sions : 1) Barks containing over 20 per cent of tannin: such should have 
direct value as tanning material: 2) Barks containing between 10 per cent 
and 20 per cent of tannin : these might become of value for the making of 
extracts, particularly where the bark occurs on large trees which are felled 
for timber; 3) Barks containing under 10 per cent of tannin: thesp are 
probably valueless, though some of the higher ones might be of use for 
extracts. 

As regards Acacias, A. implexa is rich in tannin and should be of value, 
« Brigalow» (A. harpophylla) is of considerable interest, being widely dis¬ 
tributed throughout the near West and common on the pear-infested land 
of Queensland. It is used locally for tanning purposes, especially the inner 
bark. «Tallow-wood» {Eucalyptus micmorys) is a coastal tree, but is be¬ 
coming rather scarce. «White» or «Scrub gum » (E. haemastoma) occurs 
on poor dry ridges in the South Coast districts of Queensland, and is used 
largely for fencing and firewood. «Gympie Messmate» (E. Cloezima ), 
occurs fairly abundantly in the neighbourhood of Gympie. The tree is large 
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and yields a useful hardwood. Though the bark as a whole is not very 
rich in tannin, the inside bark, which is approximately one-half the total 
thickness, contains considerable over 20 per cent, and might be of consi¬ 
derable value. The following are some analyses of samples collected. 


Botanical name 

Iyocal name 

Per cent 

moisture 

Per cent 
soluble 
matter 

Per cent 
non 
tannin 

Per cent 

tannin 

Over 20 per cent tannin: 

Acacia sp. (undetermined) . . 

Black Wattle 

9 . 3 S 

34.60 

9 72 

24.88 

A. implexa . 


6.50 

30 - 3 ° 

8.02 

22.28 

Eucalyptus Cloeziana (inside bark) . 

Gympie Messmate 

7.42 

31.50 

8.02 

2348 

Over 10 per cent tannin: 






Acacia Cunninghamh . 


3*05 

22.98 

5.36 

17.62 

A. anmdelliana . 


5.50 

25-78 

8.32 

17.46 

A. neriifolia .. . . 


5.15 

22.65 

H.30 

11.35 

A. harpophylla . 

Brigalow 

5.24 

30.24 

14.10 

16.14 

Eucalyptus paniculata . 


io -35 

23.16 

8.63 

14.53 

E. microcorys . 


8.13 

29.44 

11.78 

17.66 

E, haemastoma . 


9-45 

21.92 

9.95 

ii 97 

E- Cloeziana (whole bark) .... 

Gum-topped Ironbark 

6.30 

18.55 

6.40 

n -95 

Alphitonia excelsa . 

Red Ash 

8.00 

15.62 

4.48 

11.14 

Under 10 per cent tannin: 






Acacia sp. 

Scrub Wattle 

— 

: - 

— 

8.50 

Eucalyptus maculaia . 


— 

1 — 

— 

5.82 

Eucalyptus sp. 

Ironbark 

} 

— 

■ 

““ 

6.70 

Podccarpus pedunculaia . 

Black Pine 

— 


— 

S.30 

Cardwellia subhmis . i 

Bull Oak 

— 

i - 

— 

5.00 

Eugenia sp. j 

Scrub mahogany 


; 

— 

S.30 

Elaeocarpus grandis . 

! 

Quondong 

— 

~ i 

— 1 

5-70 


* . 

Blue Gum [Eucalyptus iereticornis), Callitris Parlatorei, Turpentine 
(Tristania suaveolens), Crowfoot Elm ( Tarrietia argyrodendron) , River 
Oak (Casuarina Cunninghamiana), Kurragong (Sterculia sp.), Red Beech 
(Flindersia Chaiawaiana) and Tallow wood contain from 4.0 to 4.9 per cent 
of tannin: Narrow- leaf Wattle [Acacia sp.), Eucalyptus acmenioides , Blood 
wood [E. corymbosa ), Yellow String Bark [E. eugenioides) , Scented Gum 
[E. citriodora ), Sarsaparilla, Sassafras (Daphnandra aromatica) from 3.0 
to 3.64 per cent; Bally Gum [Litsea fermginea), White Silky Oak, Candle- 
nut [Aleurites moluccana), White Cedar [Melia composita), Black Walnut 
[Crypiocarya Paimerstonii), Jimmy-Jimmy [Amoora nitidula) from 2.1 
to 2.8 per cent, etc. 
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522 - Manurial Experiments with Young Rubber at Kuala Lumpur F. ML S. (1).— 

Spring F. G. (Agriculturist) in The Agricultural Bulletin of the Federated Malay States, 
Vol. IV, No. 4, pp 105-110. Kuala Lumpur, January 1916. 

These experiments have now been continued for a period of 4 years, 
during which period the effect of the treatment has been estimated in 
terms of increase in girth of the trees. As these trees have now reached 
the tapping stage the next years results will be based on yields of rubber. 
The manures were applied in circles round the trees and lightly 
forked in. Quicklime was used in each case and allowed to slake naturally 
before spreading. The lime and basic slag was always applied several 
weeks before the other manures. The number of trees in each plot was 
120 at the beginning of the experiment but was finally reduced to 100. 
The scheme of manuring and summary of results is as follows: 



Total 

Excess increase in girth ; 

Total 

Plots 

increase 

during 

4 years 

over 

1st j 

year j 

j 

control 

2nd 

year 

i 

plots 

3rd 

year 

■ excess 

over 

4th 1 control 
jear J during 

j 4 years 


inches' j inches 

inches 

inches 

indies 

inches 

Sulphate of ammonia and lime. 

23.69 

1.36 

O.19 

0.98 

O.42 

2-95 

Sulphate of ammonia; sulphate of potash 
and lime. 

21.55 

I.23 

0.04 

0.54 

—1.00 

0.8l 

Sulphate of ammonia; double superphosph. 
and lime. 

23.21 

I.87 

O.28 

1.66 

-i -34 

2.47 

Double superphosphate; sulphate of potash 
and lime. 

22.11 

I.S7 

0.51 

0.S3 

— 1.84 

I *37 

Sulphate of ammonia; double superphosph.; 
sulphate of potash; lime. 

24.28 

2.35 

— 0.01 

I 

i -53 

— 0-33 

3.54 

Lime.. 

22.22 

I.05 

—0.58 

0.30 

0.31 

1.08 

Sulphate of potash; lime. 

22,55 

I 12 

0.24 

0.20 

-O.lB 

1.38 

Double superphosphate; lime. 

22.68 

I.87 

0.26 

— 0.16 

— 0.43 

x -54 

Sulphate of ammonia; double superphosph.; 
sulphate of potash. 

22.80 

I.48 

°-i 5 

— 0.30 

o -33 

1.66 

Control. 

21.T4 





— 



Manmed 

i No 

1 manure 
| applied 

Manured 

No 

manure 

applied 

! 

! 

1 


The quantities of manure applied per tree were as follows: sulphate of 
ammonia */ 2 lb; sulphate of potash i lb; double superphosphate 1% lbs; 
lime 1000 lbs per acre. 

Reviewing the results of the 4 years it is noticeable that during the first 

(Ed.). 
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year, the trees in the manured plots in every case showed a good excess in 
girth measurements over the trees in the manured plots. In the second year 
there was no manure applied when the average girth increase was about 
equal to that of the control plot, showing that the effect of the unmanures 
did not continue beyond the first year. At the beginning of the third year a 
second application of manure was applied but the effect as measured by 
increase in girth was less than that observed with the first application. In 
the fourth year when no manures were applied the plots previously manured 
showed a disinct falling off in girth increase as compared with the unman¬ 
ured plots. 

In these experiments the manures only had a stimulating effect in the 
year of application, followed by a slight reaction. It will be interesting to 
learn to what extent the fertilisers have been profitable, as shown by the 
yields of latex during the present year. 


523 - Manurial Experiments on Sugar Cane, 1914-1915. — verteuil, j. de {Superin¬ 
tendent of Field Experiments) in Bulletin of the Department of Agriculture , Trinidad and 
Tobago, Vol. XIV, Part 5, pp. 145-155. Trinidad, 1915. 

Each experiment was made on eight equal plots similarly treated, so 
that the result given for each plot is the mean of eight experiments and 
refers to the first ratoon crop. 

The manures applied were as follows: 


Plant canes per acre 


Plot 1. 

Plot 2. 

Plot 3. 
Plot 4. 

Plot 5. 

Plot 6 , 

Plot 7. 
Phi 8. 


Complete manure: 

45 lb. nitrogen as calcium nitrate. 

40 ” phosphates as dissolved bones. 

28 ” potash as sulphate of potash. 

Complete manure: as above but X. frpm 
sodium nitrate. 

Complete manure: as above but N*. from 
calcium cyanamide. 

Complete manure: as above, but N. from 
sulphate of ammonia. 

Complete manure: 

45 lb. nitrogen as sulphate of am¬ 
monia. 

40 lb. phosphates as dissolved bones. 

45 lb. nitrogen as sulphate of ammonia 
40 lb. potash as sulphate of potash. 

45 lb. nitrogen as sulphate of ammonia. 
Control. — no manure. 


First ratoons per acre 

45 lb. nitrogen as calcium 
nitrate. 


45 lb. nitrogen as sodium 
nitrate. 

45 lb. nitrogen as calcium 
cyanamide. 

45 lb. nitrogen as sulphate 
of ammonia. 


ditto 

ditto 

ditto 

Control. — no manure. 


The rainfall during the year was 53,82, 51.51 and 63,43 inches for 
the three estates on which the experiments were carried out. The manures 
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were applied in June 1914 and July 1914, while the canes were harvested 
in March, April and June 1915. 

The value of the canes was calculated on a basis of 10/- and 12/6 per ton. 
At the former price several plots show a loss, whereas these same plots show 
a profit when valued at the higher price. 

In one series, the mixed manures were applied to both plant canes and 
ratoons but without any obvious benefit, better results being obtained from 
the plots only having applications of single manures applied to the ratoon 
crop. 

The plots receiving sulphate of ammonia were, as a rule, unsatis¬ 
factory. The general indications of these results are that nitrate nitrogen 
is more efficient than ammonia or cyanamide and that sodium nitrate is su¬ 
perior to calcium nitrate when applied alone to ratoons, but inferior in a 
complete manure. 

Ammonium salts are profitable when applied in conjunction with phos¬ 
phates and potash or with phosphates alone, but not when applied with 
potash alone. 

horticulture 524 - The Acclimatisation of Plants and Their Adaptation to the Soil by Grafting. - 

Denial, J. B. in Revue horhcole, Year 88, No. 3, pp. 47-49. Paris, March 16,19x6. 

By means of grafting new horticultural species upon others that are 
hardy, or already acclimatised, it has often been possible to introduce the 
former where the soil is not suited to their requirements. Thus while about 
20 years ago, the cultivation of Acacia dealbata was a monopoly of the 
Cannes districts (where the soil consists of granite and mica-schists) and 
this plant did not grow well in the rest of the Cote d'Azur (where the soil is 
more or less calcareous) this variety of Acacia can now practically be grown 
throughout the latter region, if it is grafted on A. floribimda. The latter has 
also been adopted as a stock for A, podalyriaefolia, A. Bailey ana, A. deem - 
rens, A . pitbescens , and their varieties. From the economic point of view, 
the cultivation of all these acacias has become most important. 

On the basis of these principles, the writer has made some experiments 
in adaptation by grafting ; the following gave him complete satisfaction ; 

1) Macadamia ternata , Hackea eucalyptoides and H. pinifolia on 
Grevillia robnsta . The last species is a valuable stock on which are usualy 
grafted; Grevillia asplenifolia — G. Preissii — G. Banksii — G. Hillii — 
G. Dnmmondii — G. rosmarinifolia — G . alpestris — G. macrostylis — and 
G. sulfurea ; it does w r ell on calcareous soils, except when these are damp and 
undrained. 

2) Araucaria Bidvillii on . 4 . excelsa . 

3) Ficus Roxborghii and F. australis variegata on F. rubiginosa . 

4) Raphiolepis Delacourii on Cydonia vulgaris . 

3) Raphiolepis indica on Eriobotrya japonica. 

6) Callitris australis (calciphobe) as well as Junipems pachyphlae 
and its v&neties ycbhspicifa, ericoides, clegantissima , on Cypressnspyramidalis . 

7) Tacsonia on Passiflora caerula , and still better, on P. fioribunda, 

8) Bougamilha brasiliensis on B. Sanderiana . 
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Grafting Cadaceae on certain species of the same genus produces rot 
of the collar. 

Species of Iris possessing rhizomes can be grafted on one another, for 
example, Iris germanica on I. pallida. A fact worthy of note is, that while 
these grafts have succeeded in the case of different species, the grafting 
of nearly related plants such as that of Eucalytpus ficifolia on E. globulus, 
E. polyanthema and E. cosmophylla gave negative results. 

525 - The Blooming Season, Ripening Dates and Length of Season for Hardy Fruits* — 

Hedrick U. P in New York Agricultural Experiment Station Genevan. Y. Bulletin 
Nos. 407 and 40S, pp. 367-391, 392-418. Geneva, June 1915. 

I. — The Blooming Season of Hardy Fruits. — The above mentioned 
bulletin indicates a blooming season from observations extending over many 
years at the New York Agricultural Experiment Station, Geneva, for all 
the varieties of fruits commonly cultivated in the State of New York. 

This list allows : 1) the elimination of early-blooming varieties where 
spring frosts are to be feared; 2) the interplanting for cross-pollination of 
varieties blooming at the same time : 3) the determination of the date of 
spraying ; 4) the selection of varieties blooming at different times when it is 
desirable to prolong the spraying season. 

A considerable amount of work in cross-pollination at this Station has 
led to the general observation that very warm weather leads to a more 
rapid development of the stamen than of the pistil. Not infrequently, 
in excessively hot weather, it will be found that the stamens have develop¬ 
ed much more rapidly than the pistils — that the anthers have burst and 
lost their pollen before the stigmas are receptive. On the other hand, the 
stamens develop least rapidly in cold weather. This perhaps explains 
why, even when the trees blossom well, there is uncertainty as regards the 
setting of the fruits. Rain during blossoming time is a frequent cause of a 
poor setting of fruit as it causes the pollen grains of practically all fruit trees 
to swell and burst. The writer gives as typical blooming dates those he 
observed in 1912 (an average year). These dates correspond very nearly 
to the average blooming dates observed in the other years. The typical 
dates of the beginning of the blooming season, its duration (the interval 
between the appearance of the first and the last flowers) and the numbers 
of varieties of each species mentioned in the bulletin in question, are set 
forth in the accompanying table. In this list, the blooming season of each 
variety is distinguished as: very early, — early — mid-season, — late — 
very" late. 

II. — Ripening Dates and Length of Season for Hardy Fruits. — The 
observations on this subject refer to the same varieties of fruits as those 
dealt with in the preceding paper and to the same years. It has thus 
been possible to solve the question as to the existence of a correlation between 
blooming time and ripening time; the answer is negative. The date of 
maturity is given in the case of each kind of fruit, and the number of weeks 
the fruits can be kept in the common storage. 

The Station where these observations were made is in N. latitude 
42 0 52’ 46”; the altitude is from 50a to 525 feet above sea-level. The 
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Date 

ot blooming. 

Duration 

of blooming 
in days. 

Number 

of varieties 

selected. 

Cherries. 

May 

1 

6 

35 

Pears... 

» 

2 

10 

102 

Prunus domesticus . 

» 

3 

) 

80 

P. insiUtia . 

» 

3 ! 

> 10 

11 

P. ccrasifera . 

» 

3 

) 

11 

P. iriflora . 

)) 

3 

-1 - 8 

14 

Hybrid Plums. 

> 

3 

7 

14 

Currants. 

» 

3 

8 

30 

Apples. 

)> 

4 

12 

347 

Sour cherries. 


4 

8 

28 

Hybrid cherries . . . 

» 

4 

8 

9 

Gooseberries. 

» 

4 

10 

59 

Peaches. 

» 

5 

10 

248 

Crab apples. 

» 

6 

8-10 

22 

Prunus Munsoniana . 


7 

\ 

5 

P. americana . 

• 

7 , 

) 

6 

P. hortulana .. 

» 

7 

6 

3 

P. hortulam Mined . 

* 

7 1 

\ 

3 

P. americana mollis .. . 

» 

7 

1 

1 

Strawberries .. ... 

» 

16 

! 17 

137 

Blackberries. 

A 

3 1 

i 24 

23 

Black raspberries. 

)) 

31 

! 7 

19 

Red raspberries. 

June 

1 

1 « 


Hybrid raspberries . 

» 

7 

28 

Yellow raspberries. 

» 

11 

\ 


Grapes. ... 

1 » 


1 

i 20 

230 


land lies about x mile from Seneca lake and the soil is a cold heavy clay. 
The proximity of the lake and the coldness of the soil no doubt delay the 
ripening time by several days. 

526 — Dwarf Apples. — Hedrick U. P., New York Agricultural Experiment Station, Geneva 
N. Y., Bulletin N. 406, pp. 311-368. Geneva, N. Y, May 1915. 

At the request of the horticultural societies of the State, the New 
York Agricultural Experiment Station of Geneva undertook a compar¬ 
ative test of dwarf and standard apple trees. This bulletin is a final report 
of the test, which was carried on for ten years. 

For the standard trees, French Crab stock were used, and for the 
dwarfs, Doucin and French Paradise stock. 
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Sites for the tests were selected with reference to climate and soil in 
three widely separated parts of the State as follows: Kinderhook, Colum¬ 
bia County, in the Hudson Valley ; Fayetteville, Onondaga County, in 
Central New York; and Carlton, Orleans County, on the shores of Lake 
Ontario, in w T estern New York. 

The general plan of the test was to grow a permanent orchard of stan¬ 
dard trees with fillers on Doucin stock and between these, trees on Paradise 
stock. The orchards were set with 27 varieties represented by 1193 trees; 
114 were on French Crab, 424 on Doucin and 655 on Paradise stocks. 

The care taken of the orchards was that commonly given commer¬ 
cial orchards in New York except in the matter of pruning. Summer prun¬ 
ing is part of the recognized early treatment of dwarf trees. In this ten 
years’ test no satisfactory time nor method could be found to prune these 
trees which did not promote a weak, sickly growth. The branches inva¬ 
riably died back the next winter. 

The results show: 

1. That the union between stock and scion is poorer with Doucin 
and French Paradise stocks that with the French Crab, and that varieties 
unite less 'well on French Paradise than on Doucin stocks. 

2. Doucin and French Paradise stocks are less hardy than French 
Crab, and of the two dwarfs French Paradise is much less hardy. 

3. The greatest weakness of the dwarfing stock for New York is the 
surface-rooting habit, in which character the two stocks cannot be distin¬ 
guished. Evil results following surface rooting are winter-killing, uproot¬ 
ing of trees by wind, suckering and injury in cultivation. 

4. Suckers from both dwarfing stocks proved much more trouble¬ 
some than with the standard trees. 

5. The trees on the three stocks attain the size commonly ascribed 
to them ; those on French Crab are full-sized ; on Doucin, half dwarf ; on 
French Paradise, true dwarfs. In this test the dwarfing effect of the dwarf 
stock was not as marked as is commonly reputed. The writer concludes 
that distances apart commonly recommended for dwarf trees bring them 
much too close ; in New York, Doucins should be set half, and the true 
dwarfs one-third, as far apart as standard trees. That is, apples on Para¬ 
dise should be planted from 15 to 18 ft. apart; on Doucin 20 to 23 ft. apart. 
If the scion is permitted to strike root, greater distances must he allowed. 

6. Trees on French Paradise come in bearing soonest, Doucin next 
and French Crab last. The differences in time of bearing would not be very 
material in commercial orchards. 

7. The test has not been such that a safe conclusion can be drawn as 
to which stock makes the most productive orchard. 

8. There were no marked differences in size, colour and quality of 
the apples of the three stocks. 

9. The advantages of dwarf trees appeal to amateur rather than 
professional apple growers. Thus, the trees take less space and therefore 
permit a greater variety in orchard or garden and they are more handsome 
ornamentals. 
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vine growing 5 2 7 - Experiments in Manuring Vines with Chemical Fertilisers, Carried out in 1915 
* ' by the National Society of Agriculturists of Hungary. — Kovacsy b., m: i. Mezo- 
'asdasayi Szemlc, Year XXXIV, No. 2, pp. 66-69, 4 Rlustr. Budapest, February 1916 — 
II Die, Ermhnm^ dcr Pflanze, Year XII, No. 5, pp. 37-39. Berlin, March 1, 1916. 

In spite of the large amount of damage (due to frost, mildew and 
hail), done to the vines during the last 3 years, the National Society of 
the Agriculturists of Hungary continued in 1915, their manurial expe¬ 
riments upon the vines of the different vinegrowing districts of the 
country. In this work they were assisted by 18 proprietors of vineyards. 
The results, however, which are summarised in the following table, only 
represent the data obtained by 10 vine-growers, for the 8 others were unable 
to finish their experiments on account of unfavourable weather conditions. 
The experiments were made on the most characteristic soils of the country 
(namely those of the mountainous zones, and on the sandy soils) in the 
districts of Pest-Nograd — Menes-Magyarad — Gyongyos-Visouta — 
the Alfold — Villany — Pecs — Tokaj — Ktikiillo — Badacsony — Nesz- 
mely. In order to decide upon the amounts of chemical fertilisers to be 
used, the observations of the Royal Hungarian Vine-growing Institute 
were taken as a basis, according to which a large increase in the yield could 
only be obtained by using larger quantities than had hitherto been employed. 
Thus, 465 lbs. of superphosphate, 135 lbs. of 40 per cent potassic salt and 
231 lbs. of sulphate of ammonia were applied per acre. 

On examining the results, it is seen that No. 5 gave the maximum re¬ 
turns, which is the more surprising since this vineyard received no sulphate 
of ammonia. The higher yields must be attributed to more careful cultural 
operations, and to the fact that the vineyard of Pecs being situated at the 
foot of a hill and having a soil which is rich in humus and nitrogen, does not 
require nitrogenous fertilisers. The fertilisers have a great effect upon 
sugar formation, in fact all the manured vineyards had a higher sugar per¬ 
centage than the control plots. The increase in the sugar content due to the 
use of the fertilisers was from I to 3 per cent. 

The following conclusions can be drawn : 

1) Chemical fertilisers considerably increase the yield, even on heavy 
soils, provided the vineyards are not injured by bad weather or the attacks 
of vatious pests. 

2) In vineyards situated on various soils, even in very heavy ones, 
the 3 fertilisers should be applied in very large quantities as the amounts 
hitherto used of from 154 to 309 lbs. per acre, are unable to penetrate to the 
deeply-seated roots, and thus it is not possible for the fertilisers to produce 
an increase in the yield. An exclusively phosphorus-nitrogenous fertiliser 
does not give the best result, which can only be obtained by the help of 
all three fertilising compounds. 

3) The fertilisers should be dug in very deep, the phosphatic and 
the potassic fertilisers being applied together in the autumn if possible, 
and the nitrogenous fertiliser in the spring. 

*4) Chemical fertilisers gave the best results from the first year of 
their use in those vineyards which had previously received a liberal amount 
, j of stable manure. In such vineyards, there is a strong development of 
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vigorous roots ; in vineyards with superficial, weak and exhausted roots, 
the fertilising effect of the chemical manures only shows itself after the 
repeated application of the fertilisers, that is to say, not until the roots 
have regained their strength. 

5) Chemical fertilisers hasten the ripening of the grapes, and increase 
their sugar content. 

528 - Hybrid Direct Bearers in the Plain of Pisa, Italy. — Racah Vittorio, in VItalia 
agricola ;, Year 53, No. 3, pp. 122-128, 4 figs., Piacenza, March 15, 1916. 

The writer first mentions the origin of hybrid direct bearers, the works 
on crossing and the ideas they inspired, subsequently describing the best 
hybrid direct bearers which he has seen in the vineyards of Sig. Serlupi 
(San Frediano a Settimo. plain of Pisa), where there is a collection of over 
200 hybrids and where 20 are grown on a large scale. Of these, the follow¬ 
ing appeared the best; 

Seibel; 1, 2, 47, 60, 128, 405, 857, 1000, 1077; 28-56 — Castel 114-120 
— Couderc 7120, 106-46, 272-60 — Gaillard 2. 

The writer advises the use of the following : for long pruning : Seibel 405 
1000, 1077 — Gaillard 2. For growing short, with close or mixed pruning : 
Couderc 7120,106-46 — Seibel, 1 and 2. 

In localities that are damp and subject to fogs, very subject to 
fungoid disease : a) with black grapes : Seibel 1, 2, 47 1077 — Gaillard 2 — 
b) with white grapes: Seibel 857 — Castel 114 — Couderc 272-60 — c) with 
rose-coloured grapes : Seibel 28-59. 

The writer is of opinion that in damp, deep, fertile soils ^e. g. in Tu¬ 
scany, those of Pisa, Valdichiana, and Yal d’Arno ; in N. Italy, those of the 
plain of Padua, where vines are grown producing heavy crops and giving 
wines usually possessing little colour, and of low alcohol content), the quality 
of the wine would undoubtedly be greatly improved by substituting, if only 
partially, 1 or 2 good varieties of hybrids for the vines producing giapes of 
inferior quality. 

529 - Hybrid Direct Bearers in Friuli, Italy. — coceani, b. ; in Boiiettim dcivAssodazione 

a gran a frndana, Year 6, Series VII, Vol. 31, Nos. 1-12, pp. 168-178. Udine, December 1915. 

Observations made in the experiment vineyard of the Friulian Anti¬ 
phylloxera Consortium of Oagliano (Comune of Cividale, Province of 
Udine) on average soil, with gravel subsoil, and situated in a dry, open 
district. These conditions are those usually obtaining in the vineyards 
of the Friuli plain. The soil of the vineyard which was the subject of the 
experiment contained 7. 2 per cent of lime ; the vineyard was composed of 
the following 63 vines coming from State nurseries in the Tremiti islands : 

Alicante Ganzin — Alicante Terras No. 20 — Auxerrois Rupestris — 
Castel 120, 1028, 3915, 3917, 4233, 4327, 5009, 6011, 6030, 6228, 6606, 
7214, 9137, 10916, 13317, 13320, 17033, 17227, 19403, 20418 — Couderc 
28-1x2, 44-01, 71-06, 71-20, 71-46, 74-17, 82-12, 82-32, 83 r 3, 93-5, 96-32, 
joi, 106-46, 124-20, 132-11, 146-51, 198-21, 199-88, 202-137, 226-21, 

, 252-14, 267-27, 272-60, 343-14, 503,1305, 3907, 4308 — Fournie, — Jouf- 
,irean—Jufie 580,— Seibel 1, 2,128,156, 417, 857,2007 — Gaillard 2,157. 
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Almost all the vines did well that were planted out after growing for 
one year in the nursery,; others took root with much difficulty, namely : 
Alicante Ganzin, Couderc 124-120, 198-21, 226-21. Most of them grew 
luxuriantly; some were of average development (Alicante Ganzin — Auxer- 
rois Rupestris — Castel 3915, 3917, 6011, 9137, 1320 — Couderc 82-12, 
82-32, 202-137, 343-14; a small number were poorly developed (Castel 4233, 
4327, 19403 — Coudeic 199-88, 226-21, 252-14). 

In the case of each vine, the writer gives the quality of the grapes and 
the degree of the plant's resistance to fungoid disease and to phyl¬ 
loxera. He divides the vines into three classes as regards resistance to 
mildew. 

1) Immune i. e. not requiring to be sprayed. 

2) With signs of mildew which are not of a serious nature but can be 
controlled by one spraying in normal years, and with 2 in years when mil¬ 
dew is especially prevalent. 

3) Vines as subject to the disease as the ordinary European varieties, 
and therefore to be eliminated. 

Few vines belong to the 1st class, these are : 

Alicante Terras 20 — Castel 1028, 4233, 5009, 17033 — Couderc 198- 
121 and 4308 — Fournie. 

The following belong to the 2nd class : 

Castel 120, 3915, 3917, 4327, 6011, 6228, 7214, 10916, 13317, 13320, 
17227 — Couderc 28-112, 93-5, 96-32, 101, 132-11, 146-51, 267-27, 272-60, 
1305, 39 ° 7 > — Jouffreau— Jurie 580 — Seibel 1 — Couderc 503 — Gail- 
lard 2. 

Of the vines of these two classes, the Castels 4233 and 4327 and 
Couderc 93-5 have not yet borne grapes, therefore they cannot be judged 
from the point of view of their produce. Castel 17033 and Couderc 28-112 
had phylloxera galls on their leaves. Castel 6228 and 7214, and Fournie 
had a pronounced foxy flavour. Castel 3915 and 3917, and Couderc 1305 
ripen too late; they therefore never attain complete maturity, and are sub¬ 
ject to the danger of the autumn rains. Castel 13317 suffers from the de¬ 
fect of having a large number of green grapes when it is ripe. Couderc 
? 146-51 is more a table grape, but it has not the requisite qualities, Finally, 
Castel 5009 (which has a “ berby ” taste) 10916 (which has a similar 
flavour}, 17227; the Coudercs 96-32, 101, 132-11, 198-21, 4308 (also with 
a «herby.» flavour), 503 (which ripens irregularly); Jouffreau; Jurie 580; 
Seibel 1; Gaillard 2 beas black grapes which are too dark to find favour 
in Friuli, where no wines for blending are made. After having made a 
selection from all these vines, there only remain 9 out of the 34 of the 2 first 
classes; 6 with black grapes: Alicante Terras 20 — Castel 120, 13320, 
17227 — Couderc 267-27, 3907; — 3 with white grapes: Castel 1028, 6011 
— Couderc 272-60) which at present are the best that have been tested. 
It is, however, quite possible that further observations may modify or 
complete this judgment. 
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530 - The Experimental Control of Distomatosis in Hungary. —March j. in Aiktomn 

LO'poh (Veterinary Journal). Year XXXIX, Nos. 1-2-3, PP- J -6 I 11 “H 5 17-2-1 Budapest, 

January 1-8-15,1916. 

During tlie summer of 1913, numerous contagious diseases appeared in 
Hungary, distomatosis especially, causing serious losses. This fact, as 
well as the publications of Raeuet, Moussu and Henry on the control of 
this disease, by means of fern extract, have encouraged the writer to make 
an extensive study of distomatosis and to experiment with curative methods 
on 63 head of cattle and on 87 head of sheep. Up to date only the experi¬ 
ments with sheep have been completed. The affected animals were 
periodically examined by the writer and then killed in the public slaughter¬ 
house of Budapest to allow of a microscopical and macroscopical exami¬ 
nation oi the liver and related organs. So far few animals have died during 
the experiments. 

The anatomical changes in the liver corresponded to those already 
described, except in cases of very numerous invasion, when they were 
more severe in cattle than in sheep Another characteristic anomaly which 
has seldom been noticed before was the following: the left lobe of the liver, 
both in cattle and sheep, was more seriously affected than the right lobe, 
showing the greater number of flukes. In some milder cases of distomatosis, 
only the left lobe of the liver contained distoma; as a possible explanation 
of this fact the suggestion is made that this side of the liver might be more 
easily accessible to the parasites than the other. 

In one cow and three sheep, there were found, together with medium 
sized distoma, some flukes measuring from xo to 15 mm. in length, full of 
eggs, and others measiuing from 5 to xo nun. in length without eggs. 

The number of parasites found in 20 head of cattle which had not been 
tieated with curative remedies, ranged from 116 to 1660. 

The greater number oi the parasites belonged to the species Distoma 
hepaticum, and only a few to D. lanceolatwn , which was always to be 
found in conjunction with the former. In one exceptional case a single 
sheep showed no less than 888 parasites of the latter type. It has not been 
ascertained as yet whether the number of D. lanccolatum increases in pro¬ 
portion to that of D. hjpaticum, but this is very likely the case. In animals 
affected by distomatosis an alteration of the bile was always to be noticed; 
the liquid pail: being thicker, mucilaginous and of a dirty greenish-brown 
colour ; the solid part being composed of eggs of distoma. The gall bladder 
was enlarged. The external symptoms of the disease have been noticed 
only in animals showing at least 250 parasites for cattle, and 100 for sheep. 
Thus these symptoms only appear when the animals’ blood is infested by 
the flukes to such an extent as to cause emaciation and anaemia in the host. 
Only one case of dropsy occurred, in a cow. The size of the liver was found 
abaojmaHy large,in 29 head of cattle wliile in sheep it was always normal. 
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Tlie diseased cattle rarely suffered from intestinal troubles, but often 
showed a rise in temperature. The number of fluke eggs in the fseces 
varied with the consistency of the faeces ; it was small in cases of diarrhoea 
when the rapid widing of the excrement hindered their accumulation, 
and much larger after fasting owing to the longer retention of the 
excrement in the intestine. The faeces of the cows generally contained 
a smaller number of eggs than the ovine faeces . The number of eggs of 
D . lanccolatmn in the faeces varied between much wide* limits than the 
number of eggs of D. hepatic-urn. 

The writer discusses the results of the experiments made by Moussu, 
Blanchard, Yiasz, Molphktas and others, subsequently describing his own 
experiments. His first trials with fern extract date from 1912, and were 
followed by similar experiments with Kamala, and other preparations of 
the same kind. The experiments on sheep, the only ones completed up to 
date, gave the following results : 

It is possible to control distomatosis in sheep with success by curative 
methods, especially if the disease has not reached the stage of deep patho¬ 
logical changes of the liver. Medium strong doses of Kamala give 85 % 
of recovery in sheep, while in the remaining 15 % the flukes are checked 
to such an extent that the life of the host is not endangered. The best 
results are obtained with Kamala. A preparation containing this substance, 
called “ parasitine' ’, is less effective, though the results are fairly good. 
The preparation called “ calbazene ” contains too little Kamala to be 
really effective. 

For one year old sheep 15 gms. of Kamala in 2 doses with 6 to 12 hours 
intervals are required. To strong animals the whole dose may even be 
given at one time, but in the case of weak animals, or those suffering from 
diarrhoea, the dose should be increased to 20 gms. and given at 5 intervals. 
“ Parasitine” is administered at the rate of 2 pills in x / 2 or x day intervals. 

Afcer taking Kamala the sheep appear to be sick for 3 to 5 days ; 
they lie down, eat little or nothing, and suffer from diarrhoea; no other 
symptoms of the disease are co be seen. Under the influence of Kamala, 
the flukes die in about 3 to 8 days and are expelled from the bile into the 
intestine. 

The eggs resist the action of Kamala much longer, but m about S days 
they are killed and expelled. The expense of the Kamala treatment is 
insignificant. 

Fern extract (including f< fascioline ”) has been found inefficient as 
it only destroys, in sheep, one half of the flukes. This failure is due to 
the varying content of active substances in the ferns according to their 
habitat, and to the methods used for making the extract. The high toxicity 
of this extract, w’hich prevents its use for a sufficient length of time, must also 
be considered. It should therefore only be used when Kamala is not 
available, and when the extract is known to be sufficiently’ strong, though 
even then the results are not certain. 

The dose of fern extract for yearlings is 3 gms. and for older animals 
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6 gins.; it should be spread over 6 consecutive days, mixed with a double 
quantity of neutral oil. 

The fern extract is quite inefficient with cattle, but a dose of a 5% solu¬ 
tion of “filmaron” may kill some of the dukes if injected periodically. 
This process, however, is not to be recommended in practice for the results 
are rather uncertain, the liquid soon losing its properties. 

The excellent results obtained with Kamala on sheep lead to the sup¬ 
position that it will be equally effective for cattle. The results obtained 
by the writer apply only to D. hcpaticmn since D. lanceolatum was not 
killed by these methods of control. This is, however, of little consequence 
because the latter is found only in small numbers and only causes a mild 
and less dangerous form of distomatosis. 

Should the writer’s experiments prove that Kamala 'also destroys the 
parasites of the liver of cattle it would be possible in future to diminish the 
cases of disease occurring in animals out at pasture . For such an object 
the following method should be adopted : all the animals (sheep and cattle) 
should be treated with Kamala at tlie beginning of the winter; for the two 
succeeding weeks the dung should be collected and covered with dung from 
healthy animals in order to kill the fluke ova by the process of decompo¬ 
sition. This should be repeated in the spring just before taking the animals 
to pastuie, so as to kill the few distoma that may have survived the first 
treatment. If during the pasturing time, cases of distomatosis occur, the 
diseased animals should be isolated and again submitted to the medicinal 
treatment. Newly bought animals should also be immediately treated with 
Kamala unless they are positively known to be free from distomatosis. 

531 - Treatment of Navel-Ill by means of Serum derived from the Blood of the Mare, 

•—Forssell Gerhardt, iii Berliner TieiarstHchcr Wochcnschrift, Year XXXII, No, 12, 
pp. 133-135- Berlin, March 25, 19x6. 

The aetiology of navell-ill in foals has-been discussed for a long 
time. Some veterinary surgeons consider that the infection of the foal * 
from the navel takes place after birth, while others believe it is ante-natal. 
The writer inclines to the latter hypothesis, from the two following facts : 
1) that foals, apparently healthy at the moment of birth, may fall sick some 
days or even weeks later: 2) that in the mother no symptoms of the disease 
are ever seen. The writer has concluded that the blood of the mare must 
contain certain specific substances which preserve her from the disease and 
which are also communicated to the foetus. After birth, when these sub¬ 
stances can no longer be tiansmitted to the foal though the common capill- 
aries, the foal is liable to contract the disease because these specific sub¬ 
stances can no longer prevent the disease. 

These considerations have suggested to the writer the possibility of 
curing sick foals by injecting the moment the malady appears, a certain 
quantity of serum taken from the mother’s blood. With this object, he has 
devised a method of treatment which has been published in the Swedish ' 
Veterinary Remew, 1915, No. 5; and was tested in 19x5 by several veterinary; 
surgeons on 8 sick foals, 4 of which were cured. Of the other 4 unsuccessful 
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cases, 2 may have been due to the fact that the treatment was applied only 5 
and 14 days, respectively, after the disease appeared. 

Method of treatment: The blood is drawn by means of a cannula de¬ 
signed by the writer which is sold by Messrs. Jacoby of Stockholm; it 
is collected in a sterilized glass vessel and after standing a few hours the 
serum is separated from the solids. From 2 to 2.5 litres of blood should 
be drawn so as to obtain a sufficient quantity of serum. The injection 
is made either hypodermically or endovenously in doses of from 200 to 
300 cc. per foal; or 200 cc. may be injected hypodermically and 150 cc. 
endovenously at the same time. If the quantity of serum is sufficient, 
the operation may be repeated after a few days. The injection should be 
performed immediately the first symptoms of the disease appear. It 
may be possible to prevent the disease by giving the injections as soon as 
the foal is born, even if no symptoms are visible. 

532 - Modification of Theiier’s Method for the Immunisation of Cattle agains PIroplas 
mosis. — SA Carlos and Cttnha Almeida in Revista de Vetennavia e Zoofechma, Year V, 
No. 6, pp 22S-303, 4 PI., Rio de Janeiro, December 1915 

A summary of the work done up to the present time on “tristeza” 
(bovine piroplasmosis or babesiosis) in Brazil, and an account of the immu¬ 
nisation experiments and observations made by the writers, followed by 
a bibliography of 25 works. 

As a result of their clinical experience, the writers conclude that the 
tardy injection of trypan-blue by Theiier’s method for immunisation against 
“tristeza”, seriously endangers the animals’ lives, while early injection 
of the remedy avoids this danger without detriment to the immunisation 
process. An early injection of trypan-blue is always preferable to a late one 
and should be made at the beginning of the first sign of fever caused by the 
reaction i . e. as soon as the initial temperature has risen x° C. By this 
means even animals of more than 2 years old can be rendered immune 
without danger. 

533 - Plague Attacking Wild Ducks in Milan. — Cominotti EuiGi (Station for the experi¬ 
mental study of infectious diseases of cattle, Milan} in La Chnica veter inarm, Year XNXIX, 
No. 5, pp. 139-135, 2 Figs. Milan, March 15 1016 

Ducks are fairly immune to bird-plague under normal conditions. 
In practice this immunity constitutes a valuable diagnostic character 
which serves to distinguish cholera and plague in the case of infection 
breaking out and spreading rapidly in a poultry farm. Sometime ago, 
some wild duck in a section of the lake in the Milan public gardens w T ere 
attacked, aud half their number killed. The writer believes this infection 
may have been due partly to an exceptional virulence of the virus of the 
disease (which, as several writers- have proved, shows a marked variation 
in degree of virulence and resistance to disinfectants); and partly to the 
diminished disease resistance of the wild-duck when in captivity. From 
the study of the infection the writer draws the following conclusion j: 

1) Bird-plague may attack even wild duck when in the same condi¬ 
tions as domestic fowls. 
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2) The clinical form taken by the plague infection in these birds is 
the nervous form. 

3) The post-mortem examination revealed no pathological pecu¬ 
liarities. 

4) The virus, as is also the case with geese, is not present in advanced 
infection, either in the blood or the internal organs, but is found instead 
in the central nervous system. 

5) The infection can be transmitted to fowls by the subcutaneous 
inoculation of an emulsion of brains from infected ducks ; in the case of 
domestic ducks, on the contrary, it is not possible to induce infection 
(however great the quantity of virus) either by ingestion, endovenous 
inoculation, injection in the membrane of the eye or endocerebral inoculation. 


534 - Raising the Dairy Calf. — Woodward, E.G. The University of Nebraska, Bulletin of the 
Station oj Nebraska, Yol. XXVII, Article VI, Bulletin No. 149, pp. 1-16, 8 figs. Lincoln, 
Nebr. April 5,1915. 


Table I. — Showing Results of Feeding Three-day Steer Calves Skim Milk 
up to the Age of One Year. 



A t e 

Whole 

Skim 

Alfalfa 

Grain 

Biith 

Final 

Daily 

Calf 

milk 

milk 

hay 

lbs 

weight 

weight 

gain 


j days 

lbs 

lbs 

lbs 

lbs 

lbs 

lbs 

Jersey. 

• • 360 

258 

5958 

I OOQ 

I 178 

60* 

j 58° 

1*44 

Holstein-Jersey. . . . 

384 

251* 

6366 

I 696 

1652 

48 

750 

I.83 

Grade Holstein . . . . 

■ ■ i 344 

245 

5620 

1584 

1238 

74 

1 

1 700 

>.J 

I.82 


* Estimated. 


Table II. —- Showing Feed Requirement to raise a Calf up to the Age 
of Six Months when Skim Milk is used. 


Feed 

1 

; Amount 

1 lbs 

i 

! 

Price 

i 

1 

Value 

Whole milk. 

175 

per cental 8 1.50 s. 

* 2.63 

Skim milk. 

2 700 

” ” 0.25 s. 

” 6.75 

Grain.. 

125 

” ” 1.00 s. 

” I.25 

Hay. 

i 

45 ° | 

per ton ”10.00 

” 2.25 


| 


$18.88 
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Tabee III. — Showing the Feed Requirement to raise a Calf up to the Age 
of Six Months when a Small Amount of Whole Milk is used . 


-«- 

Feed 

Amount 

lbs 

! ; 

1 ! 

' Price ! 

1 

1 1 

i , 

Value 

Whole milk. 

goo 

| 

percental 1.50 ; 

$13,50 

Grain. 

250 

” 1.00 ! 

” 2.50 

Hay. 

600 

per ton ”10,00 ! 

” 3*°° 



i 

1 | 

$19.00 


Rations for Heifers from 6 to 12 Months Old . Ration I. — About 2 lbs 
daily of a mixture of 75 lbs corn chop and 25 lbs bran; all the alfalfa hay 
the heifer can eat. 

Ration II. — 6 to 10 lbs silage; about 2 lbs daily of a mixture of 40 lbs 
corn chop (entire ground grain), 40 lbs linseed meal or cottonseed meal, 
and 20 lbs bran; all the alfalfa hay the heifer can eat. 

Rations for heifers One to TwoYears Old . Ration I. — About 3 lbs of 
corn daily; all the alfalfa hay the heifer can eat; 

Ration III. — Corn silage, 12 to 20 lbs; about 3 lbs daily of a mixture of 
equal parts corn chop, bran and linseed meal or cottonseed meal; all the 
alfalfa hay the heifer can eat. 

535 - Effeet of Small Quantities of Phosphates Fed to Cows on the Quantity and Quality 
of the Milk Produced (i). — Walker Frank P. in Report on Further Experimentation on 
the Feeding of Dairy Cows at Offerton Hall, 0 fieri on Bulletin , No. 5, pp. 14-21, Newcastle- 
on-T^ne, June 1915. 

After the manuring of pasture lands with phosphatic manure, the quan¬ 
tity of milk and flesh of the cattle was so much increased that a trial was 
made in order to determine whether feeding of the cows with a substance 
rich in phosphate of lime would in any way influence the temperament and 
nervous system of the animals, and consequently the quantity and quality 
of their milk. — For this purpose to each of two groups of 5 cows (besides 
the usual ration, which was the same for all), 1 ounce of phosphate precipi¬ 
tate obtained from bone ashes was given from June 25 to July 30 (1912) 
to the first group ; and from August 6 to September 10 to the second group. 
The bone ashes contained 70 % of phosphate of lime almost completely 
soluble in a 2 % solution of citric acid. From the results, the weekly 
averages of which are given in 9 tables, the following conclusions were 
drawn: 

1) Feeding phosphate precipitate obtained from bone ashes pro¬ 
duced no noticeable change in the quantity or quality of the milk. 2) The 

{Ed.) 


(1) See No, 1193 B. Aug. 1912. 
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conditions of the cows showed nothing out of the normal that might be 
attributed to any stimulating effect caused by the phosphate they^ had 
received. 3) The slight effect produced on the quantity and quality of 
the milk was, if anything, depressing. 4) As regards live weight the 
cows that w r ere fed with phosphate showed a tendency to increase in 
weight more rapidly than those that did not receive any phosphate. 

536 - Variations in Interval Between the Two Milking-times and their Influence on 
the Quantity and Quality of Milk. — Walker Frank P. ill Report on further Experiments 
on the Feeding or Dairy Cows at Offerton Hall, Offerton Bulletin , No. 5, pp. 5-13. Newcastle- 
upon-Tyne, J une, 1 9 r 5 

This experiment was carried out during the summer of 1911, with 
the purpose of determining the influence of a variation in the interval 
between two successive milkings on the quantity and quality of milk pro¬ 
duced. From July 1 to August 11, the cows of one of the two groups under 
test were milked twice a day at equal intervals, that is at 6 in the morn¬ 
ing and 6 in the afternoon. Those of the other group were also milked 
twice a day, but at intervals of 14 and 10 hours respectively, that is, at 
6 in the morning and at 4 in the afternoon. Then, from August 1 to September 
22, the cows of the first group were milked at unequal intervals and those of 
the second group at equal intervals. The food was exactly the same for 
both groups. Each day the quantity of milk was determined, as well as 
the fat content, and the solids not fat; these were registered in a series of 
tables giving the weekly results per cow. The conclusions are: x) It cannot 
be stated that the quantity and quality of milk is in any way influenced by 
the equal or unequal interval between the two daily milkings ; 2) The fat 
content varies considerably according to the length of the interval between 
the morning and evening milking; 3) In order to ensure that the fat content 
of the milk drawn in the morning should be at least equal to that of the 
milk drawn in the evening, the interval between the two milkings should 
be as far as possible equal in length; 4) In case of the percentage fat content 
being established by law for fresh milk sold on the market, the milk would 
have to be analysed for both milkings, in order to judge of the quality; 
5) While the fat content remains about normal in conditions of bad drought, 
the percentage of solids not-fat may, for those conditions, be sensibly dim¬ 
inished ; 6) The cows that were milked at equal intervals y ielded more milk 
in the evening than in the morning. The evening milk was somewhat 
inferior in quality. The cows that were milked at irregular intervals 
yielded a richer milk in the evening than in the morning. 

537 - Maize Silage and Alfalfa Hay for Beef Production. — bliss r. ic. and eee c. b.. 

The University of Nebraska, Bulletin of the Agricultural Experiment Station of Nebraska , 
Bulletin No. 151. 43 pp., 16 figs. Lincoln, Nebr., May 15, 1915. 

The economy of silage in the ration of the dairy cow has been proved 
by many experiments in recent years. In the fattening of steers there are 
much fewer experimental data, some of which seem to be conflicting. The 
two experiments recorded in the present bulletin were inaugurated largely 
for the purpose of securing information on this subject. The first experi- 
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ment was carried on during the winter of 1912-13 with 48 head of two year- 
old steers of the Shorthorn and Hereford breeds; the second experiment 
was carried on during the winter of 1913-14 with 64 head of the same age 
and breeds as the steers used in the previous test. 

Rations used; ist experiment . 

Lot 1. — Ground maize, cold pressed cottonseed cake and prairie hay. 

Lot 2. — Ground maize, corn silage, and cold pressed cottonseed cake. 

Lot 3 — Ground maize, corn silage and prairie hay. 

Lot 4. — Ground maize a heavy feed of maize silage, and alfalfa hav. 

Lot 5. — Ground maize, a medium feed of maize silage, and alfalfa hay. 

Lot 6. — Maize and alfalfa hay. 

In addition to the feed mentioned each steer received i lb of oat straw per day 
2nd experiment. 

Lot 1. — Ground maize and alfalfa hay. 

Lot 2. — Ground maize, alfalfa hay, and wheat straw 

Lot 3. — Ground maize, alfalfa hay, and a light feed of silage. 

Lot 4. — Ground maize, a medium feed of silage and alfalfa hay. 

Lot 5. — Ground maize, a heavy feed of silage, and alfalfa hay. 

Lot 6. — Ground maize, alfalfa hay, and a heavy feed of silage at the beginning, which gra¬ 
dually decreased to a light feed at the close of the feeding period. 

Lot 7. — Ground maize, alfalfa hay, a medium feed of silage, and cold pressed cottonseed 
cake. 

Lot S. — Ground maize, a heavy* feed of silage, cold pressed cottonseed cake, and alfalfa 
hay during the first five weeks. 

All of steers, excepting those in lot 2, received 1 lb of wheat straw 
per day. 


Prices of feeds: ist experiment: $ 

Ground maize, per bushel ... ... 0.42 

Cold pressed cottonseed cake, per ton. 24.00 

Alfalfa hay per ton. S.00 

Prairie hay per ton. 7.00 

Maize silage per ton. .... . 3.00 

Oat straw per ton. 3.00 

2nd experiment : 

Ground maize, per bushel. 0.66 

Alfalfa hav, per ton. 10.00 

Maize silage, per ton... 3*50 

Cold pressed cottonseed cake, per ton. 26.00 

Wheat straw, per ton. 2.00 


The following tables give the results of the experiments. In the se¬ 
cond experiment all of the steers except those in lot 3 were fed at a loss; 
this can largely be traced to two causes : to the rather small margin between 
the buying and selling prices of the steers and to the high price paid for 
maize. 
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Results of the Second Experiment. 
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SHEEP 


Conclusions. —A ration of maize and alfalfa hay produced the cheapest 
gains of any ration used. Furthermore, the steers fed maize and alfalfa hay 
made as rapid gains as did the steers on any other ration. 

Cold pressed cottonseed cake did not give as good results, as regards 
either rate of gain or economy of gain, as did alfalfa hay in a ration for 
fattening steers. 

The addition of cold pressed cottonseed cake to a ration of maize, si¬ 
lage and alfalfa increased the cost of gain and lowered the profits on the 
steers. 

The steers receiving silage without exception shed their coats early in 
the spring and at all times presented a sleek and sappy appearance. 

Contrary to preceeding experiments, a heavy feed of silage with alfalfa 
hay and maize gave as rapid gains as did either a medium or a light feed of 
silage with alfalfa hay and maize. The amount of silage which can best 
be fed to fattening steers apparently must be regarded as unsettled. 

The steers fed silage in connection with maize and alfalfa suffered a very 
slight shrinkage when shipped to market. Different amounts of silage 
seemingly had no effect upon the number of pounds shrinkage. 

Where prairie hay was used in place of alfalfa, small and expensive 
gains resulted. 

The individuality of a steer is a very important factor in the rate of 
gain. The average difference in gains made between the highest and lowest 
producing steer in each of 14 different lots was 120 lbs. In practically 
all cases there was a greater variation in the daily gains made by steers in 
the same lot than there was in the average daily gains of the different lots. 

An advance of 8 cents, per bushel in the price of maize increased the cost 
of gains $ 1 per 100 lbs. 

In the second experiment, where a ration of maize and alfalfa hay was 
fed, an increase of 1 cent per bushel in the price of maize had the same effect 
in increasing the cost of gains as did an increase of $ 1 per ton in the price 
of alfalfa hay. 

53S - Improvement of Italian Sheep (1). — Mascheronie. in vindustna lattiera e zoo - 
tccmca . Year XIV, No. 3, pp. 33-36, Fig. 1. Reggio Emilia, February 1, 1916 

In order to improve Italian sheep, especially in Tuscany, the Abruzzi, 
Datium, most of the southern provinces and Sicily, several crosses with 
foreign breeds have been made with Spanish, Chatillon, and Rambouillet 
Merinos. The results may be considered good, for without affecting the 
milk production the weight of the sheep increased and the quality of the 
wool was finer, more silky, stronger and more abundant. A cross was 
also attempted between Australian Merinos and Italian " Vissane ” and 
11 Sopravissane ” sheep; also with Cotswold, Oxford, Southdown, New- 
Kent and Leicester rams mated with south Italian breeds, but the results 
were not encouraging perhaps because the experiments were isolated and 
on no general plan. 

As regards the measures advisable for the improvement of sheep in 

{Ed.). 


(il See B. April 1912, No 684. 



Italy, some (amongst others Prof. Marchi) would recommend the aim 
to be: i) an increase in flesh by developing the early maturity qualities of 
the Bergamo breed and using superfluous animals from the breeding pens 
for the production of mutton; 2) a higher production of wool, with special 
care to avoid injury to the fleece of the Sicily, Sardinia, and Lecce breeds, 
by crossing exclusively with Merinos but using selection onh T . With 
Rambouillet Merinos, on the other hand the crossing should be continued 
with breeds already possessing a fair share of Merino blood. The production 
of Astrachan-like fleeces should be tried where brown varieties, etc., are 
available. Others, instead, chiefly advocate the improvement of wool 
production. Bona divides the sheep of Italy into three varieties: 1) wools 
of Apulia, Vissane, and Sopravissane, which are deficient only in length and 
uniformity, but are good for combing ; 2) some Latium wools (e. g. Cingo- 
lane) and wools of the Marche, Umbria, the Appennines, Basilicata and 
Calabria, which are uneven, weak and coarse; 3) Tuscan, Bergamo, Vene¬ 
tian and Piedmontese wools which are not good from an industrial point 
of view r . For the improvement of the first variety Bona recommends 
selection alone ; except for the short-fleeced Apulia sheep where he advises 
crossing with Australian Merinos from Port Philip, or better still with the 
crossbreed Port Philip Merinos X Lincoln, obtaining wool sometimes as 
much as 5 3 / 4 inches long. To improve the -wools of the second variety 
he advises crossing with Apulian Merino rams, or Southdown, Dishleys or 
crossbreeds, 34 Dishley 3 / 4 Merino. The wools obtained by these crosses 
are more even, sufficiently fine and silky, and fetch good prices. For the 
third variety he advises the employment of Southdowns, Dishle}- rams 
and 34 Dishley and 3 / 4 Merino cross breeds. 

539 - Tests on Milking Ewes in Hungary for Yield of Milk and Wool — novacs j* 

in Kiscrletiigyt KozkmCnyek (Comunication of the Hungarian Agronomical Station), 

Yol. XVIII, Part. 5-6, pp. 924-952 + PL XII. (Summary in German on pp 953-955). 

Budapest, 1915. 

The breeding of sheep for milk has always been extensively practis¬ 
ed in Hungary, especially in the mountain regions. During the last twenty 
years the total number of sheep has diminished, but in a much lesser degree 
for milking ewes than for other types, so that now the former are by far the 
most numerous. The agricultural conditions in Hungary are favourable 
to this industry for in several regions the increase in farming is closely con¬ 
nected with the breeding of milking ewes. The methods used are, however, 
extremely primitive and very little is done to develop the capacity for milk 
production. In many of the flocks small attention is paid to selection while 
routine testing for yield is still less carried out. Generally speaking the 
subject has been neglected, and few data can be obtained as to the limits 
and fluctuations of the milk yield in a flock. 

It is therefore very desirable to direct the attention of sheep breeders 
towards this line, and it is with this object that the writer has carried out 
experiments in 3 flocks, of which one consisted of Zigaja x Bast-Frisian 
crossbreeds (on the Vegles farm in the district of Zolyou) and two of Zachel 
sheep (on the Felsokubin farm in the district of Arva, and on the Szentandras 



712 


SHEEP 


farm in the district of I^ipto.) In each flock a certain number of sheep of 
the same age were chosen for the experiment, viz: 29 at Vegles, 17 at 
Felsokubin and 20 at Szentandras. 

In order to determine the quantity of milk produced, test milkings were 
carried out every fortnight, and samples were kept showing the difference 
between the morning and evening milking, by which the fat content and the 
curd content obtained were determined. Besides the milk production, 
determinations of the quantity and quality of the wool were made. Data 
were obtained regarding the weight of the fleece, the loss per cent in the 
washing, and the results of the classification of the wool. 

Tests of milk yield. — Unfortunately, the observations were discon¬ 
tinued before completion and thus it was not possible to determine the exact 
milk yield in any of the flocks. However, the observations made at Vegles 
during 5 months, at Felsokubin and Szentandras during 4 months, and the 
comparison between the quantity of milk obtained in each of the flocks 
during 3 months of milk production, have given some useful data regarding 
the variations in yield of the sheep under test. The results are shown in 
Tables I and II. 


Tabee I. — Yield in milk, fat and curd during periods of 4 and 5 months . 


Locality 

Milk yield 
per sheep 

lbs. 

Fat yield 
per sheep 
lbs. 

Yield of curd 

pel sheep 

Vegles {5 months).. . . 

53.86-210.32 

3.42 - 13,07 

12.74-46.34 

Felsokubin (4 months). 

65.08-171.74 

4.08- II.44 

14.63 - 45.41 

Szentandr&s. 

69.89 - 207.59 

4.08- II.44 

13-73 - 3580 


Tabee II. -— Variations in the milk yield during 3 months. 



Minimum 

Maximum 

Mean production per sheep 

Eocality 

yield 

lbs- 

yield 

lbs. 

Inferior 

lbs. 

Middling 

lbs. 

Good 

lbs. 

Vegles. 

21.78 

109.47 

34 - 6 i 

5255 

94-°3 

Felsokubin. 

43.83 

125.44 

57 -io 

81.53 

119.16 

Szentandras. 

! 51-35 

I 

158.78 

60.80 | 

81.66 

142.46 


The wide differences to be observed in the milk yield of the same flock 
show how great an advantage could be obtained by selection based on the 
, results of similarly accurate tests. 

Tests of yield of wool. — The results of these tests have amply proved 
their importance. Although, when breeding sheep for milk, wool may be 










PIGS 


considered secondary, it nevertheless constitutes an equally important 
source of income. 

On the basis of practical experience, it is generally admitted that 
an inverse proportion exists between the two factors “ milk yield ”, and 
“ wool yield ”, whilst the relation is direct between the two factors “ milk 
yield ”, and " fineness of wool The results of the investigations have, 
in various cases, confirmed this principle, but in others, the contrary is 
frequently observed. An abundant milk production appears to be asso¬ 
ciated with an abundant wool production. The Vegles flock, for instance, 
had amongst the 5 best milk sheep 3 which produced also the largest 
quantity of wool. Szentandras also, gave 3 sheep presenting this double 
attribute, while at Felsokubin no example of the kind occurred. In 
practice, tests for yield would certainly be more difficult for sheep than for 
cows ; but such difficulties are not insurmoutable. It would be therefore 
more advantageous to make these tests on a chosen group, and not on the 
whole number of mother ewes. This would soon ensure good progress, 
as the rams could be chosen exclusively from heavy-milking stock. If 
milking tests were furthermore practised on all the mother ewes at intervals, 
it would be possible to eliminate the inferior ones and their progeny, thus 
greatly improving the milk production of the flock. 

540 - Ground Wheat versus Whole Wheat for Fattening Pigs. — 1. Buss, R. k. and i^ee, 

C. B. —II. Snyder, \V. P., The University of Nebraska, Bulletin of the Agricultural Experi¬ 
ment Station of Nebraska, Vol . XXVII , Article I, Bulletin Xo. 144, pp. 3*11; 12-13; 2 dia¬ 
grams. Lincoln, Nebr., August 15, 1914. 

I. — Ground Wheat versus Whole Wheat for Fattening Pigs . — Since in 
certain localities in the State of Nebraska it often happens that many farm¬ 
ers have an abundance of wheat and little or no maize, the Department of 
Animal Husbandry of the Agricultural Experiment Station at Lincoln inau¬ 
gurated an experiment to determine the relative feeding values of whole 
wheat and ground wheat when fed to fattening pigs. It was not consid¬ 
ered necessary to compare wheat with corn in this experiment, owing to 
the fact that other Experiment Stations have found ground wheat about 
10 per cent more efficient than shelled maize when fed to fattening pigs. The 
economic advantage of ground wheat over maize as a feed for pigs is largely 
oSset by the additional expense incurred in grinding and feeding the wheat. 

Forty spring pigs divided into four lots of ten each were used in the 
experiment. One pig in lot 2 died at the close of the second week and was 
eliminated from the experiment. The following rations were fed: 

not 1. — Soaked whole wheat. 

not 2. — Soaked whole wheat 19 parts, tankage (slaughterhouse refuse) 1 part. 

not 3. — Soaked ground wheat. 

not 4. — Soaked ground wheat 19 parts, tankage 1 part. 

In establishing prices for feeds used, whole wheat was valued at 75 cents 
per bushel and tankage at $2.50 per cwt. A charge of 4 cents per bushel 
was made for grinding the wheat: 

The experiment was begun October 27,1913 and closed twelve weeks 



later, January 19, 1914. The following table gives the main facts in con¬ 
nection with the experiment: 


Taste I. — Comparative value of rations for pigs. 


rot 

1 

2 

3 

4 

Number of pigs iu lot 

10 

9 

! 10 

10 

Weight of lot at beginning. 

. . lbs 

1 360 

1 2 45 

1 37 ° 

1395 

Weight of lot at close. 

• • ' 

2065 

2 070 

2 370 

2503 

Total gain by lots. 

• 

7 °5 

S25 

1 000 

1 xo 8 

Average first weight per pig . . 

. . 

13b 

X 38 

137 

139 

Average last weight per pig. 

...» 

206 

230 

237 

250 

Total gain per pig . . . 

. . » 

70 5 

gi.G 

100 

110,8 

Average daily gain per pig . ... 

...» 

0.84 

1. oy 

1.19 

1.32 

Total feed consumed : 






Wheat. 

...» 

166.4 

5 °° 7-5 

4 429.6 

4 669.7 

Tankage . 

. . . » 

— 

197 5 

— 

228.9 

Feed required for 100 lbs go in; 






Wheat. 

...» 

' 591 

485-8 

443 

4215 

Tankage . 

. 

— 

23.9 

__ 

20.7 

Cost of 100 lbs gain. 

. . . $ 

7-39 

6.6 7 

5-83' 

| 6.07 


When wheat comprises the entire feed for fattening pigs : 

1) Three pounds of soaked ground wheat produced as much gain 
as 4 lbs of soaked whole wheat. 

2) Ground wheat at $1 per bush, proved as economical as whole wheat 

at 75 cents per bush. At a cost of 4 cents per bush, per grinding, the net 
profit due to grinding amounts to 21 cents per bush. h % J 

3) Ground wheat produced gains 42 per cent faster that whole wheat. 

4) A noticeable amount of wheat passed through the pigs undigested. 

When a mixture of 19 parts wheat and 1 part tankage comprised the 

entire feed for fattening pigs : > * ; , £■: •«, 

1) Six pounds of ground wheat produced practically ^as much gain as 
7 lbs of whole wheat. 

2) Ground wheat at 86 cents per bushel proved as economical as 75 
cents per bush, when both were fed with tankage. At a cost of 4 cents per bushel 
for grinding, the net saving due to grinding amounted to 7 cents per bushel. 

3) Ground wheat produced gains 21 per cent faster than whole wheat 
when both were fed with tankage. 

4) The whole wheat was apparent^ better digested when fed with tan¬ 
kage th|n when fed without tankage. 

Grouncl wheat proved more profitable than whole wheat for fattening 
pigs, eithe^hen fed with or without tankage. 
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These facts lead to the following conclusions : A great saving can be 
effected by grinding the wheat for fattening pigs. Pigs can be fattened and 
marketed on a shorter feed with ground wheat than with whole wheat. 
Owing to the faster gains made and the better finish obtained, small amounts 
of tankage can be profitably fed with ground wheat. In case grinding 
the wheat is not practicable, a small amount of tankage fed with whole wheat 
will materially increase the rate of gain and, on the basis of prices given in this 
bulletin, will materially increase the profit obtained. 

II. — Unpublished, Data from the North Platte Station. —The following 
data furnish additional proof as to the economic advantage of ground wheat 
over whole wheat as a feed for fattening pigs. 

Table II. — Wheat and maize for fattening pigs . Wheat compa?ed with 
corn; whole wheat compared with ground wheat; soaked wheat compared 
with unsoaked wheat. 

Average of two t<~sts: October 21, 1913 to January 27, 1914, 9S days. 

There were 9 pigs in each lot, 90 pigs in all 


Ration 


1 Shelled 1 
; maize 
! dry 1 

Whole ! 
wheat , 
dr\ [ 

Hi 

Ground ; 
wheat . 
moistened 

Ground 

wheat 

soakened 

Average first weight per pig . . 

lbs 

. 10S.S 

IO9.O 1 

1075 ■ 

IOS.8 ( 

IO9.3 

Average last weight per pig.... 


217.6 ' 

209.I 

210.4 i 

242.7 j 

247.2 

Average gain per pig. 

a 

190.1 

IOO I 

102.9 

- x 33 -b j 

137-9 

Average daily gain per pig .... 


1.11 

1.02 

1.05 

1.3O ! 

1.41 

LbS grain for 100 lbs gain . . . 


4bS 

510 ; 

504 

426 

4 U 3 

Lbs alfalfa for 100 lbs gain , . . . 


11 

i 

9 

10 

7 

5 

Total lbs feed for 100 lbs gain . . 


479 - 

519 s 

514 

433 - 

41S 

* Cost of feed for 100 lbs gain . . . 

. - s 

5--) S 

6.42 

<>■ 35 , 

5.64 

5 -lb 


* On the basis of the following prices: Shelled maize 65 cents per bushel, whole wheat 75 cents per 
buslid, ground wheat 79 cents per bushel, and alfalfa $ 10 per ton. 


541 - On the Use of Fern-root (Pteris aquilina.) in German Pig-feeding Experi¬ 
ments. — Hansen and Mez (University of Koenigsborg) in Deutsche landwirtscJuifthche 
Pressc , Year 43, No 22, p. 193. Berlin, March 15,1916. 

The writer has made a special stud}' of this fern {Pteris aquilina), 
which is very abundant in Gernany, and believes that the root might serve 
as food for pigs. It is rich in food material, is easily collected, and has even 
been used as human food in times of famine. The analysis made by the 
Agricultural Institute of the Koenigsberg University shows the chemical 
composition of this root to be: 


Dry matter. 42.1 ° n 

Crude protein. 4.0 >’ 

Pure protein. 3.6 » 

Eats. 0.7 » 


7.0 0 , 
2$.7 - 




Crude Cellulose . . 

Nitrogen-free extract 
Ash. 
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The amount of food material is therefore relatively high. Unfortunately 
the large proportion of crude cellulose slightly diminishes the digestibility of 
the other constituents. The writer has also carried out some feeding experi¬ 
ments on cows and pigs with this root. The cows refused it, probably 
because of its bitter taste. The pigs, on the contrary ate it, at first in small 
quantities. The writer chose for his experiments some young pigs weighing 
about 44.09 lbs. At first they were given 0.22 then 1.10 and finally 1.54 lbs. 
of root per head daily. Though this experiment had to be stopped after 
a certain time, it has, however, proved that fern root is a good food. No 
intestinal derangements occurred. The writer is at present making further 
experiments with pigs of the average weight of 55 and 66 lbs. The quantity of 
fern-root given daily was at first 0.66 lbs. per head, but at the present time 
the quantity has been increased to 2.25 lbs. per day per head. Although 
the experiment is not yet finished it confirms the previous trial in showing 
the fern root to be a good food for pigs. The writer is continuing these 
experiments and advises others to repeat them. 

542 - Report of the Third Egg-Laying Competition Held in Ireland from October 1st 
1914 to August 31st 1915. — Murphy L in Department of Agriculture and Technical 
Instruction tor Ireland , Vol. XV, No. i, pp 80-98. Dublin, October 1915. 

The Third Irish Egg-Laying Competition conducted by the Department 
of Agriculture and Technical Instruction for Ireland was held at the Munster 
Institute, Cork. 

In addition to 15 non-competing pens, there were 33 pens (each of 6 
fowls) of the following breeds and varieties: White Wyandotte, — Rhode 
Island Reds — Buff Orpingtons — White Leghorns — Brown Leghorns — 
Black Minorcas — Red Sussex. The 4 first places in the 11 months’ 
laying record belong to the White Wyandotte pen. The best Wyandotte 
laid 271 eggs in 47 weeks and was still laying well at the close of the compe¬ 
tition. 

The observations made during the competition confirm the belief that 
small eggs, especially in the case of the White Wyandottes, are in a great 
measure due to the use of male birds, the progeny of heavy layers of small 
eggs; these observations also showed that undue tendency to broodiness 
is transmitted by the male parent. 

543 - Recent Research on the Ascent of Rivers by Salmon. —roule Louis, mComptes 
Rendits de VAcademic des Sciences r Vol. 131, No. 23, pp. 707-709. Paris, December 6 , 1915. 

The factors determining the ascent of rivers by salmon are governed 
by the proportion of oxygen dissolved in the water. This is proved by the 
ascent of salmon taking place only in those rivers where the proportion is 
near the limit of saturation, or surpasses it by the occurrence of super¬ 
saturation, already noted by several observers.This view is based on pre¬ 
vious researches made by the writer in the spring, and is confirmed by 
others carried out in the autumn and described in the present notice. 

The direction of the migration proceeds from areas of low oxygen con¬ 
tentto those of higher content, the maximum being always present where 
mljpm will spa^n. „ * - .. 
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The salmon ascending from the mouth of the estuary and after enter¬ 
ing the river makes its way continuously towards the place suitable for 
spawning (with the current on a rising tide and against the current on the 
ebb) towards an area rich in oxygen and favourable to increased respi¬ 
ration. The practical conclusion to be drawn is that, when stocking 
rivers and streams with salmon, only those should be chosen that are 
sufficiently rich in oxygen, otherwise the operation would probably fail. 

544 - Researches on the Toxic Effect of Sulphuric Acid on Pond-fish. — haempel o. 

in Zcitschnit tiiv Fischerei, New Series, Vol. I, No. 3-4, pp. 155*167. Berlin, 1915. 

Water coming from industrial establishments often contains sulphuric 
acid, and if allowed to flow into ponds used for pisciculture, may be in¬ 
jurious to the fish. The writer s object is to ascertain to w T hat extent the 
theory is correct. Several fish (carp, trout, and salmon) were placed in 
an aquarium containing chemically neutral water (cold or tepid) to which 
sulphuric acid was afterwards added in different amounts. The same expe¬ 
riment was made, for purposes of comparison, with invertebrates (Gammarus 
pulex , Chloen dipterum, Tubifex hibifex, etc.). 

The experiment proved that the free sulphuric acid has a toxic effect 
both on the fish and on the invertebrates. In the water to which 20 or 
30 mgms. of S 0 3 were added per litre the toxic effect upon the fish was 
marked; with a dose of 140 or 150 mgms. the toxic effect was very 
marked. Considering that the pond water is more or less rich in lime 
which partly neutralizes the acid, it may he admitted that in practice 
50 mgms. of the acid per litre will be necessary to produce a noticeably 
toxic effect, and 200 mgms. to produce an markedly toxic effect. The 
degree of poisoning depends also on the temperature of the water, as at 
lower temperatures the fish are more resistant, being more able to neutra¬ 
lize the acid in the water. If the water is too acid, the fish secrete an 
excess of mucus in order to protect the branchiae and epidermis from 
being injured by the acid. 

The writer has also examined the dead fish poisoned by the sulphuric 
acid. In one case where the water contained 140 mgms. of pure acid per 
litre, he found a slight acid reaction in the fresh mucus. On the other 
hand in some cases where the dead fish had remained in that condition 
for 24 hours it was impossible to find any trace of the acid either in the 
branchiae or the intestines. The writer therefore believes it to be exceed¬ 
ingly difficult to determine whether the fish has been poisoned by the acid 
or not; this can only be done when the fish has died from acute poisoning 
and has been examined immediately after death. In practice such cases 
are rare. 

The behaviour of the invertebrates is slightly different. The common 
freshwater shrimp is the most susceptible to the acid and dies in 5 hours if 
the water contains 20 mgms. of concentrated sulphuric acid per litre. With 
the same dose, the larvae of Chloen dipterum die only after ecdysis; 
normally they can withstand as much as 40 mgms. of the pure acid. The 
most resistant of the invertebrates are Asellus aquaticus and Tubifex tu - 
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bijex ,; the toxic doses of concentrated sulphuric acid per litre are 80 mgms. 
for the former and ioo mgms. for the latter. 

545 - Damage caused to Fish-culture in Hungary by the Residual Waters from Starch 
Manufactories. — See No. 557 Of this Bulletin. 

546 - Fish-culture and the Biological Purification of Sewer Water at Charkow (South 

Russia). — Gadd G in Khosiaistvo (The Farm), Yeai XI, No. 1-2; pp. 23-24. Kiev, 
January 15,1916. 

Until quite recently fish-culture had not been applied to the biological 
purification of sewer water in any Russian town. Recently, however, the 
Municipality of the town of Charkow constructed the first biological Station 
for purifying sewer water by means of basins and filters. From the filters 
the water passes into ponds containing fish, through the agency of which 
it is definitely purified. There are 3 ponds which cover a total area of 4 
acres. In the spring of 1915, 215 yearling carps were placed in the ponds. 
Towards the end of July the carps weighed 1 % lbs. This small increase 
in weight can be explained by the sandy nature of the soil. The first 
attempt to breed carp was made in 1914, and failed, all the fish having 
died in the winter. The mortality was caused by the low oxygen content 
of the water, which was covered by a layer of ice. In these ponds, the 
only possible method is therefore to stock the ponds with fish in spring and 
catch the fish in winter. The number of ponds at the Charkow Biological 
Station will increase in proportion to the increase of the sewage area. 


FARM ENGINEERING. 

547 - Duty-free Admission of Agricultural Implements and Machinery into Greece. — 

The Implement and Machinery Review . — Vol 41, No. 492, pp. 1410-1411. London, 

April 1, 1916. 

A Royal Decree has been published in Greece, which exempts the 
following articles for a period of four years from January 1/14,1916, from 
Statp import duty and from harbour, communal, municipal, or other tax, 
on importation into Greece from abroad, or on being transported from one 
district to another in Greece, viz : 

Ploughs and hoes. 

Harrows, clod breakers and horse hoes (cultivators). 

Machines for sowing, for planting potatoes and for distributing 
manures. 

Harvest machines i. e. reaping machines, mowers, hay turners, hay¬ 
gathering machines, machines for digging up potatoes, and threshing 
machines, as well as implements for reaping and threshing. 

Machines for cleaning and sifting seeds, ginning (shelling) machines, 
machines for preparing fodder, hay pressing machines and straw devators. 

Implements and machines for combating vegetable and animal para- 
, site. ’ ' 

1 Implements, machines,, ustensils and tools for wine-making, for the 
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milk, butter and cheese industries, for the olive oil industry, for apicul¬ 
ture, sericulture, poultry farming, viticulture, arboriculture and for fruit 
and vegetable packing. 

Motors for reaping or threshing machines i. e. motors worked by horses, 
by steam or electricity or driven by crude petroleum and petrol. 

Means for the conveyance of motive power, i. e. leather belts, chains 
and wire for conducting electric power. 

Pumps. 

54S - Mirrors for Motor Tilling Machines. — Max rincelmann in Bulletin de la S octet e 
d’Encouragement pour VIndustrie Naiionale, Year 114, 2nd half year. No. 6, Vol. 124, 
p. 690, 1 fig. Paris, November-December 1915. 

With most outfits for mechanical tilling the driver is obliged to turn 
round and look backwards, in order to see the work that he is doing. With 



the object of avoiding this, Messrs Peugeot Bros, and Gobiet of Valentig- 
ney (Doubs) have patented (English patent No, 12747, May 1915) the use 
of mirrors 1 and 4 (see accompanying figure) mounted on suitable supports 
2 and 5 fixed to the motor A. The inclination of the mirrors can be so 
adjusted as to allow the driver B to see in mirror 1 the work which is being 
done by the implement 7 and alter it at will. 

This device, especially suitable for small one-man outfits, can easily 
be applied to any machine. 

549 - A Chaff-cutter for Litter, provided with pneumatic Delivery and Press.— in 

Illustrierte LandmrischafilicheZeitung , 35th Year, No. 20,p. 142, 4 figs. Berlin, March 8,1916. 

An appreciable economy of litter can be effected by using the straw 
cut up into small pieces, but the extra work required for this cancels any bene¬ 
fit resulting from the process. The machine described obviates this extra 
work, being constructed for coupling up with a threshing-machine, instead 
of a straw press. 

The machine, made by Messrs. Wieheem Eanvermeyer of Melle (Han- 
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nover) and patented under N° 259 469, in Germany, belongs to that type in 
which a rotary toothed mill (“ umlaufende gezahnte Scheiben ”) presses the 


Chaff-cutter for Litter, provided with Pneumatic Delivery and Press . 



r<g.z 



Fig. 1: Side elevation. 
Fig. 2: Front elevation. 


straw against fixed knives, but it has the following advantage over other 
patterns: the knives can be removed and changed while the machine is 
running and they are protected from injury by foreign bodies introduced 
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into the machine by means of flexible supports, which allow them to 
move back into the machine. The machine is also provided with an 
apparatus which sucks up the cut straw and then forces it towards the 
place where it is to be used or stored. 

In fig. i, the machine is seen in side-view and in fig. 2, from the front 
(breadth). Fig. 3 shows the cutter on a larger scale in longitudinal section. 

Detail of Chaff-cutter . 



Fig. 3: Longitudinal section. 

Fig. 4: Corresponding front view. 


while fig. 4 gives the corresponding front-view showing how the bolt on 
which the knife works is mounted on a flat spring. 

As shown in figs. 1 and 2, the straw-cutter, mounted on a slide, is 
composed of the following chief parts : a feeding-hopper b, a set of knives 
c, and the toothed mills d approximately square in shape. Under the mills, 
which are mounted in pairs on a moving shaft, is a gathering-hopper f. 
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communicating with the suction-pipe g of the apparatus h for suction 
and compression. The fan i of this apparatus forces the chopped straw into 
a pipe j, ending at the point where the straw will be stored. One of the 
sides of the hopper is adjustable and can be arranged drawer-fashion in 
such a way that only the least valuable and lower portion of the straw would 
be sucked up, leaving the upper and more nutritive portions in the suction- 
hopper, from which it can afterwards be removed for other purposes (e. g. 
for fodder). The straw cutter (figs. 3 and 4) carries, on a frame k fixed to 
the feeding hopper b , the knives c which turn round pins l , pressed by 
flat springs into the holes V of the knives. When the upper end o± the 
spring is screwed to the fixed part of the mechanism (fig. 4), the pin and 
spring can be pulled out sufficiently to allow the knife to be shifted by 
means of the holes V either for removal, or for adjustment Finally, when 
the pin is released, the spring presses it in place, provided that the 
knife is in such a position that the holes V correspond with those of the 
chassis k. 

The knives c are held by springs n so that their lower end is clear of 
the pairs of mills. 

For the mills to work properly, the long straw should be fed parallel 
to the motive shaft and not allowed to roll around it. This is controlled 
by the guards 0 placed between each pair of toothed mills, fastened to 
the feeding hopper, and with their lower ends surrounding the shaft e . 
In addition, each pair of mills is separated by a scraper p which prevents 
the straw wrapping round the shaft. When the shaft e turns and with it 
the toothed mills, and long straw is fed into the hopper, the straw is taken b}^ 
the teeth on the mills and carried down on to the knives, which cut it, and 
the straw then drops down into the collecting hopper/. 

If hard bodies, such as wood or stones, are fed amongst the straw into 
the cutter, they cannnot press against and thus stop the shaft of the toothed 
mill, because owing to the springs, the knives can move back and allow 
them to fall underneath the cutter. 

The chopped straw accumulates in the collecting hopper is and lifted 
thence by the suction produced by the apparatus h which forces it into the 
delivery pipe /. 

The “ Deutsche Landwirtschaftliehe ,Gesellschaft ” (German Agri¬ 
cultural Society) has described the machine as " new and remarkable 


550 - Tree-Felling by Machinery. — Engineering , Vol. Cl, No. 2618, p. 213. London, 
March 3, 1916. 

A demonstration of tree felling by machinery took place in February 
last near Stirling, Scotland. The machine used was a No. 2 tree-feller 
guaranteed to fell any tree up to 48 inches in diameter. It was designed by 
Messrs A. Ransome and Co. The machine was supplied with steam from a 
7 nominal-horse-power traction engine through a 120 ft. length of patent 
metallic steam hose covered with felt and canvas. This length allows all 
the'trees within an area of about 1 acre to be felled without shifting the 
jeti Though the ground was covered with snow, sufficient steam was 
jt —-hiue_at full speed. 
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Three trees, tough oaks of an average diameter of 46 inches, were 
felled in about 13 minutes each. Under normal conditions, trees varying 
from 42 to 48 inches have been cut in from 6 to 8 minutes, and spruce in 
about half the time. In the course of the demonstration it took 4 or 5 mi¬ 
nutes to shift the machine, which is fitted with removable wheels, from one 
tree to another. 

Usually a small portable 4 nominal-horse-power boiler which can be 
easily moved by one horse, is supplied with the tree feller. The advantage 
of the traction engine is that it can drag the trees where required after 
being felled. 

The machine accomplished in a few minutes the work which would 
have taken two men four or five hours. 

The trees were all felled at the ground level, and the clean cut made by 
the saw T adds to the selling value of the timber, apart from the saving of 
wood. Only two men are required to work and shift the whole outfit. 
With the machine an interchangeable frame is usually supplied by means 
of which the trees can easily be cut to any required length after they have 
been felled. 

551 - Review of Patents. 


Tillage machines and implements 


Canada 


Italy 

Spain 

Switzerland 

United-Kingdom 

United-States 


166 550. Disk harrow. 

166 567. Harrow. 

166 576 — 166 762. Cultivators. 

151102. Turn-wrest plough. 

151 2S9. Plough. 

61 299. Plough. 

71 995. Shovel harrow. 

23116. Plough. 

1 1 68 594. Disk plough, 
z 168 943. Cultivator. 

1169036. Plough attachment. 

1169 127. Disk cultivator. 

1169 156. Stalk cutter. 

2 169 183. Furrowing attachment. 

1169 285. Attachment for ploughs. 

1169 839. Means for shifting gang frames of cultivators 

1169 840. Adjustable gang frame for cultivators. 

1170 114. Sharpening device for disks of disk harrows. 

1170 584. Two-row cultivator. 

1170 5S5. Plough. 

1170 635. Motor plough. 

1 170 740. Disk furrow opener. 

1170 761. Spring toothed harrow. 

1 170 879, Combined cultivator and weeder. 


Manure distributors . 


Canada 


166 682. Fertilizer distributor. 
166 884. Manure loader. 
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Drills and sowing machines. 

Canada 166 275. Corn planter. 

United-Kingdom 21 965. Machine for sowing and cultivating cereals. 
United-States 1 168 859. Seed planter. 

1 169 055. Planter. 

1 169 275. Row marker for corn planters. 

1 169 945. Grain drill. 

1 170 237. Universal planter. 

1 170 696. Disk drill. 

1 170 785. Com planter mechanism. 

1 171 178. Com planter harrow attachment. 

1 171 206. Check row attachment for planters. 

1 171 239. Planter attachment for cultivators. 

1 171 265. Attachment for com planters. 

Reapers, mowers and other harvesting machines. 

Canada 166 086. — 166 309. Shocking machines. 

166300 — 166660. Sheaf carriers. 

France 475 095. Motor harvester. 

Switzerland 71 996. Cutting apparatus for mowers. 

71 997. Hay harvesting machine. 

71 998. Grass spreader. 

United-States 1 168 365. Machine for shocking grain. 

1 168 384. Mower attachment. 

1 169 031. Buts board for grain binders. 

1 169 048. Self binding harvester. 

1 169 647. Hay spreader. 

1 170 605. Folding hay rake. 

1 170 692. Harvester. 

1 170 701. Rake. 

1 170 736. Hay sweep. 

1 170 799- Binder. 

1 170 882. Grain shocker for harvesting machines. 

Machines for lifting root crops. 

Denmark 20 955. Machine for lifting and topping roots. 

United-States 1168 804 — 1 169 229 — 1169 673 — 1170 944. Beet harvesters. 

1 169 172 — 1 169 367. Potato diggers. 

Threshing and winnowing machines . 

Canada 166 182 — 166 742. Threshing machines. 

166 463 — 166 848. Grain separators. 

Spain 61 386. Improvements in winnowers. 

United-States 1 168 282. Grain separator. 

1 168 550. Grain and seed separator and cleaner. 

1169 040. Convertible cow-pea and small grain thresher. 

Machines and implements for the preparation and storage of grain, fodder, etc. 

Canada 166 012. Feed mechanism for grain grinders. 

Italy 150 948. Bsiccator for cereals: rice, wheat, maize, etc. 

Spain „ 61056. Machine for cleaning, selectioning and sorting potatoes. 
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Switzerland 

72 275. Groats cleaning machine. 

United-Kingdom 

21359. Baling press. 

23 469. Mixer for chaff, bran, meal, chop etc. 

United-States 

1168 898. Portable grain elevator. 

1169 200. Com shredding and husking machine. 

1169 288. Rotary potato sorter. 

1170 470. Hay baler. 


Dairymg machines and implements. 

Canada 

166 057. Milking machinery. 

166 203. Milking machine. 

United-Kingdom 

21 867 — 21 873. Cow milkers. 

United-States 

1170 328. Cream separator. 


Other agricultural machines and implements. 

Canada 

165 790. Shearing apparatus. 

166 032. Fruit sorter. 

166036. Fowl plucking device. 

166 217. Egg candler. 

166 764. Wind motor. 

166 777. Conveyor mechanism for removing manure from stables. 

France 

479 402. Circular saw, for felling trees, the teeth of which are alternate 


blades and planes. 

Italy 

149 985. Machine for separating and cleaning grape seeds. 

151 216. Field tractor especially adapted for, ploughing. 

Spain 

61 409. New apparatus for raising water from wells. 

United-Kingdom 

21 255. Packing for bananas. 

21360 — 21 780. Oil presses. 

21 815. Apparatus for depericarping palm nuts etc. 
ax 884. Chain pumps. 

22390. Sugar cane mills. 

22 392. Feeding appliances for fowls. 

22 489. Oscillating chum for receptacle for coagulating rubber. 

23 411. Apparatus for seasoning timber. 

23 499. Apparatus for cleansing casks. 

United-States. 

1168 934 — 1169 153 — 1161165. Tractors. 

1168975. Wind mill. 

1169 732. Farm tractor. 

1170 238. Gradual shifting draught hitch. 

1170583. Draught equalizer. 

1170 673. Straw spreader. 


RURAL ECONOMICS. 

552 - A Study 

of the Tenant Systems of Farming in the Yazoo- Mississippi Delta, 


United States. — Boerger E. A. and GoldenweiserE. A. in United States Department 
of Agriculture Bulletin, No. 337,18 pp. Washington D. C., January 13,1916. 


This study is based on 878 records which were secured from planters 
or managers of plantations, in 9 Counties in the State of Mississippi. The 
records referred to the crop year 1913, and were secured during March and 
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April 1914. In this region 76 per cent of the land is devoted to cotton, 
21.2 per cent to maize, and only 2.8 per cent to other crops. Ninety-two per 
cent of the farms in the Delta are worked by tenants, 95.4 per cent of which 
are negroes. Three general systems of renting land are practised in the 
Yazoo-Mississippi Delta : share croppers, who supply nothing but their 
labour and receive one-half of the crop; share renters, who supply their 
own implements and live stock and receive two-thirds or three-fourths of 
the crop ,* and cash renters who supply the same items as share renters 
but pay a fixed rent in cash or lint cotton. The purpose of this research 
is to determine the effect of each of these three systems on the conditions and 
profitableness of the plantations, both for the tenants and for the landlords. 
The following table shows the relationship between the principal factors of 
production and the method of renting land. 


Table I. —Factors of Production in Relation to Method of Renting. 



All 

records 

Share 

croppers 

Share 

renters 

Cash 

renters 

Number of records. 


878 


445 

136 

297 

Acreage in crops per tenant. 


23.4 


19.3 

27.I 

28.0 

Per cent in cotton. 


83.0 


88.0 

77-0, 

81.0 

Yield of cotton per acre (bales). 


0.66 


0.69 

0.69 

0.61 

Yield of corn per acre (bushels). 


24.0 


24.0 

23.0 

24.O 

Total value of farm property per tenant . . 

$ 2 I76.OOI 

$ 1 8II.OO 

S 2504.00 

$ 2574.OO 

Total value of farm property per acre . . 

s 

92.92 

$ 

93*95 

$ 94*4° 

$ 92.09 

Value of implements and machinery per acre. 

$ 

i*73 

$ 

1.52 

$ 2.00 

$ 1.83 

Labor income per tenant. 

s 

392.00 

* 

333*°° 

S 398.00 

§ 478.00 

Average earned by outside labour. 

s 

23.00 

9 

27.00 

$ 25.00 

$ 15.00 

Proportion of total income received by la¬ 
bour (percent).. 


73*0 


67.0 

70.0 

82.0 

Average rate of interest on landlord’s in¬ 
vestment (per cent). 


10.6 


13.6 

11.8 

6.6 


It will be seen that share croppers have a smaller acreage than share 
renters and cash renters, and that their land is more exclusively devoted to 
cotton than that of the others. Cash renters produce smaller crops than 
the share croppers or share renters in whose crops the landlord is directly 
concerned. The average investment is considerably less in holdings of 
share croppers than in those of share renters or of cash renters, but this 
difference is due very largely to the fact that the share croppers' holdings 
are smaller and less machinery is used on them* The total labour income 
v/cff> : cash' renters and, share renters is superior to that of share croppers. 
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which is partly accounted for by the difference in size of the holdings; 
the largest income being $ 18 per acre for cash renters, § 17 for share crop¬ 
pers and $ 15 for share renters. 

Out of every dollar earned by the farms, the cash renters in the Delta 
retained 82 cents, the share renters 70 cents, and the share croppers 67 
cents. The average rate of interest on the landlord’s investment was 
13.6 per cent on land rented to share croppers, 11.8 per cent on land in the 
hands of share renters, and 6.6 per cent on land operated by cash renters. 

Forming different groups for the three systems, according to their 
labour income, an idea of the influence of the system on the amount of the 
labour income may be formed by comparing the number of tenants belong¬ 
ing to each group . At the same time the influence of these systems on the 
landlords’ profits can be judged by adding to this the rate of interest re¬ 
ceived by the landlords in the same groups, as is shown in the following 
table. 

Only one of the share croppers had a deficit during the year, and only 
2.7 per cent of them made less than § 100 ; the great majority of the share 
croppers (86.3 per cent) had labour incomes of between $ 100 and $ 499, 
and only one-tenth of them made as much as $ 500. Of the share renters 
2.9 per cent reported deficits and 5.1 per cent positive incomes of less than 
$ 100 ; about two-thirds made between $ 100 and $ 499, and more than 
one-fourth made $ 500 and over. In the case of cash renters 4.4 per cent 
lost money and 5.4 per cent made less than $ 100; but only a little more 
than one-half (53 per cent) had labour incomes of between $ 100 and $ 499, 
and 37 per cent made $ 500 or more, as many as 25 or 8.4 per cent being in 
the $ 1,000 and over class. This shows that the share cropping system 
runs the smallest risk of losses and gives the surest profit to the tenant. 

The share cropper is practically sure of receiving an average labour 
income, but will on the other hand rarely make a higher one. In the case 
of these renters, there are more failures, more very small incomes but also 
more probabilities of making a higher one ; while for cash renters though the 
risk of loss is very high, there is also still greater probability of making 
an income above $ 500. 

For the landlord it is the reverse. The landlord made 1.1 per cent on 
his investment in the case of the share cropper who lost money, and 
only 3.1 per cent where the tenant made under $ 100, but the rate increases 
rapidly with the tenants’ labour income, and in the cases where the tenant 
made as much as $ 1,000 he gave the landlord a return of over 25 per cent. 
In case of the share renters the landlord in no group averaged less than 7.1 
per cent and his rate of interest rose as high as 16.6 per cent where the 
tenant had a labour income as high as § 1,000. In the case of cash renters 
the landlord’s rate of interest varied within much narrower limits, the low¬ 
est being 5.7 per cent, where the tenants made less than $ xoo, and the 
highest 8 per cent where the tenants reported a deficit. The landlord is 
therefore assured of a return of 6 or 7 per cent on his investment indepen¬ 
dently of the tenants’ labour income, where the land is operated by cash 
renters; where the land is worked by share renters or share croppers, the 
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landlord's rate of interest often falls below 6 per cent, but when the yield 
is good and the tenant makes a good return, the rate of interest may rise to 
three times that amount. 

In other tables and diagrams the writer also shows the relationship 
between acreage in cotton and yield per acre, tenant's labour income and 
landlord's profits according to each system. The holdings of share croppers 
are considerably smaller, on the average, than those of share renters or of 
cash renters and there are few share croppers having as much as 25 acres in 
cotton, while about one-third of the share renters and of the cash renters 
have at least that acreage. The labour income of tenants increases di¬ 
rectly with the increase in cotton acreage, but the rate of interest on the 
landlord's investment appears to be little affected by the size of the holdings. 
The principal factor in determining the amount of the tenant’s labour in¬ 
come and the rate of the landlord's profits in this region is the yield of 
cotton per acre. The relationship between yield of cotton and labour in 
come, however, is much closer on cash renters' farms than on those of 
share croppers, while the effect of yield on the landlord's profits is more 
apparent under the share cropping than under the share renting or the 
cash renting system. The tenant's incentive for securing a good crop is 
consequently geaater among those who rent for cash, but on the other 
hand, the landlord is more directly interested in the magnitude of the 
yield per acre on the land of his share croppers. 

553 - Some Factors for Success in Farming in Wisconsin U. S. A. — wartrud h. o. in 

Hoard’s Dairyman , Vol. 41, No. 3, pp. 97-98. Fort Atkinson, February n, 1916. 

Data collected from a large number of farms in Wisconsin have enabled 
the writer to study the relationship between the farmer's managerial in¬ 
come and the following factors : a) size of farm; b) working capital in 
proportion to fixed capital; c) quality of dairy sire ; d) quality of cows ; 
e) number of cows ;/) quantity of foods bought in proportion to foods sold. 

The results of these investigations are given in the following charts : 
a) Size of farm. 


Total Managerial 

No. of farm Size in acres Average acreage receipts income 

10 . Under 100 79 $3,063 $ 1,519 

12. 100-150 124 4,696 1,727 

11 150-190 166 5,276 1,848 

12 . 190-240 221 4,929 1,809 

8 . over 240 275 5,956 i, 88 S 


b) Working capital in proportion to fixed capital: 

Percentage Percentage 

of fixed of working Managerial 


No. of farm capital capital income 

15 . 86.5 13.5 $167.78 

12. 82.3 I/-7 433*68 

6. 71 .S 28.2 1,628.58 

6. 66.7 33.3 3,511*33 
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c) Quality of dairy sire. 


No. of 

Sira farms Acreage 

Total 

capital 

Percentage 

of working Total 

capital receipts 

Managerial 

income 

Grade. 13 

149 

$ 20,748 

16 6 $ 2,614 

$ 140 

Pure-bred ... 23 

167 

21,990 

17.9 4,429 

782 

Special. 20 

178 

42,897 

39,1 12,206 

2,854 

d) Quality of cows. 





Class 

No. of 
farms 

Milk 

and stock 
receipts 

Total 

receipts 

Managerial 

income 

All grade cows. 

19 

* $ 2,770 

$ 3,572 

$1,300 

Iycss than 30 % pure bred. 

*3 

4,113 

5,320 

1,173 

More than 30 % pure bred 

10 

5,739 

6,000 

1,816 

All cows pure bred .... 

8 

6,395 

6,594 

2,106 

e) Number of cows. 





No. of farm 

Average 
number of cows 

Managerial 

income 


9 

11 

$ 643 


9 

17 

1,422 


15 

23 

1,815 


10 

35 

2,354 



f) Quantity of food bought in proportion to food sold. 


Percentage 



No. of 

Ave. size 

Total 

of operating 

Total 

Managerial 

Class 

farms 

acres 

capital 

capital 

receipts 

income 

Sales purchases . 

26 

173 

$ 23,129 

18.6 

$ 3,909 

$ 1,425 

Purchases sales . 

28 

160 

30,656 

31 

5,644 

i ,749 


From the foregoing charts regarding the region under considera¬ 
tion it is found that: 

a) although the total receipts increase with the increase in acreage, 
the managerial income remains about constant; 

b) the managerial income is greatly increased with the increasing 
percentage in operating capital; 

c) the quality of sires has a direct influenece on the managerial in¬ 
come because of the high price attained by pure bred stock ; 

d) the quality of the cows vitally influences the net profit, the best 
results being obtained by good dairy herds, or herds containing not less than 
30 % pure bred cows ; 

e) there is a very close association between the number of dairy 
cows on the farms and the managerial income, and the best results are 
obtained by herds of about 35 cows, which would warrant the employment 
M another man, for the whole course of the year; in practice this extra 
mart is often the farmer's son who is constantly employed on the farm; 
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f) the purchase of concentrated feeds contributes to the increase of 
income ; all the farms which buy more crops than they sell having a con¬ 
siderably superior income. 

554 - Farm Valuations for Book-keeping Purposes. — wyllie j. (lecturer on Book¬ 
keeping, West of Scotland Agricultural College) in The Journal of the Board of Agriculture , 
Vol. XXII, No. 12, pp. 1215-1228. London, March 1916. 

The new method adopted for assessing farm income tax in England has 
induced the writer to indicate in his article how the farmer should proceed 
to lay a sound and necessary foundation upon which he may construct 
whichever system of accounts he considers most suitable for his particular 
circumstances. The first step is to make a complete inventory and valua¬ 
tion of all the various classes of stock, both live and dead, upon the farm. 
He must also make out an accurate statement of all debts payable and debts 
receivable, and ascertain how much cash he has in hand and in the bank. 
In other words, he must draw up a Balance sheet showing his total assets 
and total liabilities, and thence find out how much Capital he has invested 
in the farm. The annual revision of the Balance sheet will show whether 
his capital in the farm is increasing or decreasing, but not what profit or 
loss has accrued from a years working of the farm. 

Date at which the valuation should be made. — The writer shows that the 
best and most desirable date will be that at which there is a minimum of va¬ 
luation to effect, for as regards book keeping purposes, a valuation is, at best, 
to be looked upon as a necessary evil, which should be avoided as far as poss¬ 
ible. This principle does not always coincide with local customs which 
are generally regulated according to the usual terms of entry to farms viz: 
Lady Day (25th March) or Michaelmas (29th September) in England, and 
Whitsunday (28th May), or Martinmas (28th November) in Scotland. 

The argument in favour of a spring rather than an autumn valuation 
is strengthened by considering the case of crops. At Michaelmas or 
Martinmas the crops will be largely harvested, and only a small part of 
the tillages for next season's crops will have been done. But only a small 
proportion of the crop will have been disposed of either by sale or by 
consumption on the holding, and the extent of the necessary valuation will 
be very great. With a spring valuation, on the other hand, the greater part 
of the previous season's crop will have been realised, and only the costs of 
the tillages etc., for the current season's crop will need to be determined. 

As regards live stock and other classes of dead stock the balance is also 
in favour of a spring valuation since the stock breeder's year, as well as 
in many cases the stock feeder's, generally commences in the spring rather 
than in the autumn. 

In any case it would be desirable to delay stock-taking until at least 
very little of the previous year's crop remains to be disposed of. It may, 
therefore, be generally recommended that on the average cropping, stock 
feeding, dairy or mixed farm the valuation for book-keeping purposes should 
be made at the most convenient date between Lady Day and Whitsunday. 
In regard to the hill sheep farm, however, the best date would fall between 
about the end of August and the end of September, that is, after the season's 
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crop of lambs, etc., has been sold off, and the breeding stock made up for 
the next season. 

The principles of valuation. — Two leading principles in the valuation 
of stock of all kinds are enunciated by the writer, viz: i) The values fixed 
must on no account be too high, that is, it should be possible at any time 
to realise the values put upon the stock. 2) Uncompleted articles of all 
kinds e. g. growing crops, young stock, etc., should be valued at cost of pror 
duction up to date. Further, where it is not possible to fix the values auto¬ 
matically, that is, from cost-accounts, the valuation should be done by an 
independent party and preferably by the same party from year to year. 
Bearing these principles in mind, their application to the various classes of 
stock will be briefly examined. 

a) Crops. — This section should give little trouble to the qualified 
valuer. Generally the basis of valuation should be cost of production up to 
date. With a spring valuation, the value would include the cost of the various 
tillages, seed, manure etc. whereas with an autumn one it would embrace 
summer cultivations and perhaps harvesting as well, along with a proportion 
of the yearly rent, rates and taxes. Hence the spring valuation entails much 
less labour, so far as growing crops are concerned. 

Where cost accounts are kept, the values would be automatically de¬ 
termined in the respective crop accounts, but in the other cases (the great 
majority), and in any case for the first year or so, the cost of production 
would have to be estimated, per acre, for the various operations—ploughing, 
harrowing, drilling etc. In fact, it would be fairly accurate to keep the esti¬ 
mated cost per acre for each crop at approximately the same figure from 
year to year, although there would of course be differences in the number 
of acres of the various crops, which would affect the total value. 

The advantages of a spring valuation are still more evident in the case 
of crops in stacks, pits, etc., (grain, potatoes, hay, straw, etc.) Their quan¬ 
tity in the spring is reduced to a minimum, thus the probable error which 
would occur in adopting the cost of production as the most rational method 
is much diminished. What generally happens, instead, is that the valuer 
fixes the values according to current market prices, or, it may be, on what 
is known as feeding or consuming value. So far as the consuming value basis 
is concerned, little objection can be taken from a purely book-keeping 
point of view, since the values are not likely to vary much from year to year. 
Not so with the market value basis, however, as neither fanner non valuer 
can foretell the price at which the crops will actually be sold, or indeed 
whether they will be sold at all. The result must be that the profit or loss 
shown after such a valuation has been made can be but a purely fictitious 
or paper one. 

The writer asserts that by far the soundest method of dealing with 
the crops under such circumstances is to carry them foward at colt. No 
real profit can possibly accrue from produce which is still in stock. Regarding 
also the difficulty, in dealing with harvested crops, of estimating the quantity, 
tire writer believes it a much easier way to take so many acres and value them 
at cost per acre. 
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Live stock . — With this class of stock also, the valuer would be 
well advised to base the valuations generally upon cost price, but there 
are certain important exceptions which must be dealt with differently, 
for the fundamental object is not to show what the farmer is worth, nor 
yet to show what capital is invested in the farm, but to assist in the determi¬ 
nation of the actual profit or loss from the year's actual financial operation. 
It.is this object which the valuer must keep primarily in view: it is only 
under special circumstances that the other objects mentioned become of 
first importance. 

Milk afws . — On the strength of this principle, the milk-cows on the 
farm cannot be valued at market price, because the increase of value due to 
the increase of market price for dairy cattle can only give a purely fictitious 
profit, as the cattle would have to be sold for the profit to be actually 
realised and no profit would accrue from the dairy produce of the farm. The 
primary object of keeping an account for cows is to discover the profit (or 
loss) from milk production and not to show what profit might be made if 
all the cows were sold off. 

The valuation on a cost basis is not applicable to such stocks for the 
reason that in a high class herd the values would come out lower than in 
a poor herd. The writer therefore fixes upon a third method, the " stand¬ 
ard value basis ” method, by means of which the average standard value 
of the cows in the herd is determined by calculating the increase in value of 
a 5 year-old cow, of good breed and quality, during the next two or three 
years, and then the decrease in value during the following three or four 
years, after which she is usually disposed of. In effect, the dairy herd 
should be looked upon as a factory for turning out milk (with calves as a 
by-product?), the profit from which depends upon the price of milk, cost 
of feeding, labour, rent, etc., and only to very limited extent upon the 
market price of the cows themselves. 

This method of valuation will apply more or less completely to all 
classes of breeding stock. 

In referring to the valuation of cheese on the dairy farm, the writer 
^believes no difficulty could arise as (if the valuation is made as suggested, 
in the spring) little cheese will be in stock, and in view of the extreme 
difficulty in accurately determining the cost of production it may be 
valued at a little under current market price. 

Other classes of cattle. — Young dairy stock, home-bred, and purchased 
feeding, stock, etc. should give little trouble and should almost invariably 
be valued on a basis of cost up to date, for here the possibility of a sale 
which might form a basis for valuation should be discarded for the certainty 
that the stock.will only be sold when it is fattened. 

Horses. — In the case of young horses not yet broken to work, the 
valuation should be on a cost basis, whether they are home-bred or 
purchased. The same principles apply as in the case of young cattle. 
Working horses, again, should not be valued at market prices but rather 
on the basis of an average valuation. The following method may be 
considered suitable: allow a certain figure as the value of an average three 
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year old filly broken to work. This may be called the “ standard value ” 
of three-year-olds, and should be such a value that the market value 
is not likely to fall lower, although it may be above the actual cost of 
production. In succeeding years it may be reckoned that the average 
horse will appreciate until a certain maximum is reached, after which 
depreciation may be allowed at a gradually increasing rate per annum 
until the horse stands in the books at, say, £ 2 at 18 years old. From 
a book-keeping point of view working horses are machinery, and should be 
treated strictly as such. 

In valuing purchased working horses, consideration must be given to 
the purchase price and to any appreciation on depreciation in value since 
the date of purchase, but care should be taken that the valuation price is 
never higher than the market value, although it may well be lower. 

Other live stock. — As regards sheep, pigs and poultry, these should 
be dealt upon exactly similar lines as for cattle. 

Machinery and implements. — This class of stock should present no 
difficulty to the skilled valuer. At a first valuation, a detailed list must 
be made and approximate market value attached to each unit. There¬ 
after a certain rate of depreciation may be allowed upon the sum total. The 
rate of depreciation will depend chiefly upon the nature of the machine, the 
care taken in handling and storing it and its age. A detailed valuation 
should be insisted on at least every five years in order to ensure that the valua¬ 
tions are not too high. A limit of depreciation may be fixed for individual 
machines below which the value will not fall. The implements should be 
valued in groups according to the department with which they are chiefly 
concerned. Since the market value of this class of stock is very problematical, 
care should be taken to keep the valuation low enough. 

Other items in the valuation. — Purchased seeds, manures and feeding 
stuffs will be valued at cost, plus the expense of bringing them to the farm. 
Tenant's fixtures (sheep-dipper, temporary buildings and fences, etc.) taken 
over by the previous tenant will be valued at cost, less depreciation at, 
say, io per cent per annum. There still remain two items, viz. farmyard 
manure and unexhausted improvements, both of which present some difficulty 
and involve considerable difference of opinion as to how they should be valued. 
As to farmyard manure, some hold that it should not appear m the books 
at all, but be treated as part of the soil which undergoes a certain cycle 
of changes from soil to soil. The writer, whilst admitting this position to 
be sound under certain conditions, believes it to be quite untenable where 
concentrated foods are being purchased and used in large quantities. On many 
arable dairying and stock feeding farms the yearly profit depends very much 
upon the skill shown in the production and utilisation of this commodity; 
it should therefore be considered in the farm accounts. As it appears to 
be hopeless to attempt to fix the cost of production per ton, or to put a 
market value upon it, the writer believes it best to fall back upon some arbi¬ 
trary “ standard value ” for a certain quality, the figures which are used in 
valuations between outgoing and ingoing tenants being accepted as suitable 
dfor the -purpose in view. When the valuation is made towards the end of 
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May, little farmyard manure may be in stock, as it may have been applied 
to the years' root crops. The only difference here is that the manure wonld 
be in eluded in the cost of crops to date, instead of separately. The remaining 
item may on a well managed farm be one of the most important assets. 
It includes the unexhausted value of such improvements as drainage, 
laying down permanent and temporary pasture, application of farmyard 
manure and certain artificials and consumption of feeding stuffs. Under 
the Agricultural Holdings Act, the unexhausted parts of such improvement 
have now a more or less definite market value, which must be based very 
strictly upon their value to an ingoing tenant, and this must be kept in mind 
by the valuer in assessing the amount lest a value be given to this asset which 
cannot be realised at the end of the tenancy, the only time it can be realised 
except indirectly by gradual exhaustion. In this case one has to follow 
the custom of the district in regard to outgoing valuations, and after the 
necessary preliminary assumptions have been settled the method is simple and 
should give little trouble to the valuer and book-keeper. The determination of 
these assumptions being, however, a difficult matter, and beyond the limits 
of the present discussion, the writer restricts himself to giving an example 
by way of explanation and concludes that two points should be noticed. 
In the first place that other items may also appear in the valuation, e. g. 
“ acclimatisation value ” on hill sheep farms, especially in Scotland, the 
" tenant right ” on Ulster farms; and the “ goodwill ' on milk retailing 
farms. 

These rules for compiling the annua] inventories serve equally for the 
tenant and for farm owners; in the latter case, of course, the value of the farm 
would be an important item in its valuation. 


AGRICULTURAL INDUSTRIES. 

555 - A Practical Method for Removing the Strawberry Flavour from Noah-grape Wines. 

— Degans C. in Le Proves a%ticole et viticole, Year 33, No. 10, pp. 226*227. Montpellier, 
Marchs, 1916. 

The principle adopted consists in deodorising the must by removing 
the lees (which contain the ethers that give the characteristic aroma to 
wine) and in consequence the ferments; then start the fermentation by 
means of the must of grapes possessing a pleasant flavour and smell. 

To the pure, unfermented juice as it came from the press were added 
24 to 32 02. of potassium metabisulphite per 100 gals, of juice so as to 
completely inhibit any fermentation. The must, immediately decanted into 
the vat had, in about 12 to 15 hours, deposited all the lees; it was then placed 
in the casks and fermented by adding from 5 to 10 % of active must from 
r grapes lacking the strawberry flavour. After fermentation, the unpleasant 
flavour was quite gone. This method is applicable on a small scale. In 
large establishments the must to be deodorized should be filtered as soon 
as it comes from the press, and to thin clear liquid, now free from ferments, 
should be added the must of the grapes possessing no strawberry flavour. 


INDUSTRIES 
DEPENDING 
ON PLANT 
PRODUCTS 
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556 -The Ferments Of Pineapple Wine.— Fouqtje Henri in Comptes-Rendus hebdomadaires 
des Seances de VAcademie des Sciences , Vol. 162, No. 12, pp. 433 ' 435 - Paris, March 20,1916. 

Some pine-apple juice, obtained by crushing the fruit, was placed in 
sterilized bulbs in some of which air was present, while in others as high 
a vacuum as possible was produced. The juice was then left to ferment 
spontaneously at a temperature of 28-30° C. By successive inoculation 
of nutrient gelatine, the writer was able to isolate from the first bulbs three 
yeasts a , b and c t and from the second, three yeasts a, c (identical to the pre¬ 
vious yeasts) and d. The most important among these yeasts is d. The 
two yeasts d and b belong to the genus Saccharomyces, while a and c are 
doubtful ferments intermediate in character between Mycoderma and 
Tomla, with very weak fermentative action, yet not hindering, at least at 
high temperature, the fermentation of the pineapple juice. The action of 
yeast d does not appear to be favoured or complemented by the action 
of the other three yeasts. 

557 - Waste Waters from Potato-starch Factories in Hungary; their Noxious Action 
and Purification (I), — Halmi J, in Vizugyi Kozlemenyek, Year VI, Part 1, pp. 1-22, 
Budapest, January-Febraary 1916. 

This study contains the following chapters : I. A short description 
of the manufacture of potato-starch. — II. Quantity, kind and composi¬ 
tion of factory waste waters. — III. Noxious action of these waters. — 
IV. Processes for purification (mechanical, chemical, biological). 

In Hungary the fish industry has often suffered from the waste water 
coming from potato-starch factories; the object of this work is therefore to 
discover some means of improving previous methods of purification. 

There are at present 24 firms manufacturing potato-starch in Hungary 
with 27 work-shops, 13 of which use potatoes; 6 maize; 2 wheat; 1 rice; 
2 alternately wheat, rice and maize; 1 potatoes and maize; 1 potatoes and 
wheat; 1 maize and wheat. According to the statistics compiled by the 
National Hungarian Society of Manufacturers of Chemical Products for 
19x0, the 13 large potato-starch factories produce annually 354 240 cwt. of 
starch; the small ones 9840 cwt. In favourable conditions this production 
requires at least 2 558 400 cwt of potatoes. From the data collected at the 
factories by Saare, Dammer, Weigeet, Parow, Konig and Fischer, the 
average volume of waste water from the factories may be calculated, at 
1 .>4 to 2-8 cub. ft per cwt. of potatoes, according to the methods of manu¬ 
facture. The amount of waste water that the factories annually run to waste 
would thus be from 43 912 100 to 91 824 200 cubic feet. The damage caused 
by these waste waters is sufficiently serious, when it is considered that the 
entire working period of the factories does not exceed 3 or 4 autumn-winter 
months and that the expulsion of all this quantity is performed in about 
100 days. The factories therefore evacuate daily during the period of 
activity from 459 121 to 918 242 cubic feet of waste water. 

In previous purification experiments the best results were obtained by 


fi) See B. Feb. 1915, No. six; B. Jan. 1916, No. 92. 
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irrigation; but, to be successful with this method only 2106 cub. ft. of 
waste water per acre should be treated per day. Considering that the 
large factories furnish daily 706 340 cub. ft. of waste water, 430 acres would, 
according to the preceeding data, be necessary for the purification of such 
a volume of waste water. But to avoid stagnation, the irrigated land 
needs if possible a year's rest, and this means that the factories would 
be obliged to dispose of 860 acres (about 64.25 acres per factory) plus drains 
and with sufficient filtering power. This method was disproportionately 
expensive and for this cause was abandoned by the factories in favour 
of a mechanical system of purification. 

The writer reviews the different methods used for studying the purifi¬ 
cation of waste water (Degener, Rothe, Schutz, Konig, Roeants, Saare, 
Gauetier De Ceaubry, Eesasser, Dammer, Caemette, Zahx) and points 
out the defects in several. In Hungar\~ the good results obtained from 
trials have given rise to a system which is based on the following prin¬ 
ciples : 1) purification of the water in which the potatoes are washed by 
decantation; 2) accumulation in special ditches of the noxious waste water 
obtained in the different manufacturing operations, and their emptying 
after fermentation. This way of solving the problem of the purification 
of waste water has given the most satisfactory results and is much more 
economical than either the method by dilution or the artificial biological 
method. 

The various methods for applying this method may be summarized as 
follows: 

Small factories working daily two wagon-loads, that is nearly 400 cwt. 
of potatoes, require per wagon 0.33 gals of water per second. The water re¬ 
quired increases in proportion to the size of the factory. Those working 
daily 20 wagon loads (200 tons) of potatoes need per wagon 0.55 
gals per second of water, that is 11 gallons per second for 20 wagons. The 
volume of waste water ejected corresponds, naturally, to the amount used 
in the manufacturing operations. Two thirds of this quantity may be con¬ 
sidered noxious ; the other innocuous third consists of the water in which 
the tubers are washed. 

The innocuous water should be run into a tank of sufficient capacity to 
contain not only the deposit formed by the water during the whole period 
of the factory's activity, but also the waste water itself, which therefore 
should be run through the tank at a speed of 5 mm. per second. The de¬ 
posit generally amounts to 5 per cent of the material worked, that is 
25 cub. ft. per wagon. The tank should be divided into several sections 
allowing of separate repairs. A kind of wire sieve with openings not above 
2 cm. wide should be applied at the mouth of the tank to retain the potato 
fragments. To clear the water from any floating matter, a board or beam is 
laid across the exit opening of the tank. When all earthy matter is deposit¬ 
ed at the bottom of the tank and all the floating matter is held back, the 
purified water can be led into any water course without risk. 

The waste water voided during 100 to 120 days of work (for small 
factories working 2 wagons of potatoes a day (say 706 000 cubic feet); 
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for large factories working 20 wagons a day (about 12 219 682 cub. ft) 
should be run over diked areas of ground with no outlet and there left. 
The water should be about 3 feet deep; in this case the area needed by 
small factories will be about 5 acres, and for large factories 85 acres. The 
noxious waste water will then evaporate and filter of its own accord, 
what remains is allowed to ferment and only when fermented allowed to 
run into other water courses. The authorities of the Water-supply Depart¬ 
ment fixes in each case the period of release of the purified waters. In the 
Hungarian climate, fermentation is completed after 4 months. The soil 
manured with the deposit of noxious waste water can be utilized for 
cultivation. The authorities are favourable to factories which desire larger 
areas in view of enlarging their industry. This simple and economical 
method has been adopted with success by several factories, and appears to 
be as much adapted for general use as any of the other methods considered 
by the writer. 

558 - Raisin Making in California; Influence of Ripeness on the Returns. — Annual 
Report of the College of Agriculture of the University of California, Year 19151, p. 32, Berkeley 
Cal. 1915. ! 

Biouetti has shown the advisability of harvesting raisin grapes at a 
more advanced stage of ripeness that is usually done. 

The crop of Muscat raisins at Kearney increased 48.3 per cent between 
August 12 and September 23, making a net cash profit of 75.9 per ce^it. 

The increase at Davis from August 26 to September 23 was 1% per 
cent in crop and 18 per cent in net profit. The increase in Sultaninas fW 
August 5 to October 1 at Kearney was 34.1 per cent in crop and 47,9 $er 
cent in net profit. *\ 

Much of this increase is often lost by harvesting the grapes too early 
It could not all be saved for two reasons : 1) It is practically impossible 
to gather all the crop at the advanced stage of ripeness corresponding to 
the maximum crop; and 2) raisins made from the ripest grapes, while of 
the best quality for eating, are too “ sticky” for the usual methods of hand¬ 
ling in California. If the beginning of harvest were deferred until the 
Muscat showed 25 0 Bal. — the average would be about 26°Bal. for the whole 
crop — the crop would be of excellent quality and much larger than is usual 
now. Observations in six Muscat vineyards near Fresno indicated a loss 
from too early picking of from $ 12 to $ 22 per acre, or $ 16 as an average 
for all. 

The time required for drying increased in one experiment from 13 days 
for Muscats gathered August 17, to 34 days for those gathered September 
16. The number of pounds of grapes required to make a pound of raisins 
decreases with advancing ripeness. The tests made indicate that 3.4 should 
be a* minimum for Muscat and 3.8 for Sultanina, and a favourable average 
3.2 for the former and 3.6 for the latter. Higher ratios indicate insuffi¬ 
cient ripeness or losses in handling. 
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559 - The Determination of Citric Acid in Mills. — kunz Rudolf m ArcMv fur chmie industry 
mi Microskopie, Year VIII, No. 4, pp. 129-133. Vienna, 1915. depending 

Previous study on the citric acid content of wine, suggested the possi- product* 
bility of employing Stahre's test for the estimation of the citric acid in 
milk. Subsequent experiments have shown that it is possible to adopt ; 

this method by proceeding as follows: into a 200 cc. beaker pour 50 cc. of 
milk and 10 cc, of sulphuric acid diluted with an equal volume of water; '; 

add 2 cc. of a 40 % solution of potassium bromide and 20 cc. of a solution ; 

of phospho-tungstic acid; make up to 200 ccs. with distilled water, then \ 

shake and filter. Pour 150 cc. of the filtrate into an Erlenmeyer flask 
and add 25 cc. of a freshly prepared saturated solution of hydrobromic acid. 

Heat the flask on a water-bath at 48-50° C. for 5 minutes, then gradually ’ 

add 10 cc. of a 50 % solution of potassium permanganate, shaking the mix- \ 

ture continually. For the remaining operations, proceed as in the case of ; 

the estimation of wine. To determine the amount of citric acid contained j 

in 100 cc. of milk, multiply the weight of the pentabromacetone obtained | 

by 1.215. | 

By this method the citric acid content of several kinds of milk has 
been ascertained. The following table gives some of the results obtained: 

Quantity in grams of the citric acid content of 100 cc. of various samples 

of milk . 

Citric Acid 


1) Milk from a Vienna dairy . . 

2) Fresh milk direct from a healthy cow 


3) Milk from a cow . . j 

4) Milk allowed to curdle j 

naturally. 


5) Yoghurt 


at the beginning of milking 
at the middle ” ” 

at the end ” ” 

fresh milk not add . . . 
milk slightly curdled , . . 
milk completely curdled 

fresh. 

after standing 24 hours . 
after standing 48 hours . 
after standing 72 hours 


0.169 —0.170 
0.1985—0.1986 

0.1980 

o.igg2 

0.1806 

0.1707 

0.1206 

none 

0.1668 

0,1682 

0.1670 

2,1648 


I 


1 


From these results the following conclusions may be drawn: 

1) The milk is richer in citric acid at the beginning and middle of 
milking than at the end. 

2) In ordinary milk, the citric acid content diminishes progressively 
as the milk becomes sour. 

3) Yoghurt is fairly rich in citric acid, which does not decrease even 
on keeping. 

The conclusion is that by Stakre’s method the estimation of citric 
acid in milk can easily be carried out. 
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560 - On the Resistance of Non-Sporing Bacteria in Milk to the Action of Heat.— Gorini 

Costantino in Rendiconti del Reale Istituto Lombardo di Scicnze e Lettere, Series II, Vol. 

XI,VIII, Part XVIII, pp. 956-961. Milan, November 25, W 5 - 

It is admitted that sporing bacteria are the most resistant to the ac¬ 
tion of heat and the fact that other non-sporing bacteria are resistant to 
an unusual degree is attributed to the existence of particular races possess¬ 
ing a higher resistance to heat. 

As it was observed that milk soured after sterilization contains non- 
sporing forms, it was thought that this might be due to some special pro¬ 
tective influence similar to that protecting pathological organisms. Exper¬ 
iments have shown that the protection is due to the formation of a covering 
of casein, caused probably* by the biochemical action of the bacteria them¬ 
selves, before or during sterilization. Thus the explanation of the ap¬ 
parent resistance of non-sporing bacteria to the action of heat is moie com¬ 
prehensible. 

It is therefore necessary to And out if this exceptional thermo-resist¬ 
ance is a permanent character, common to the majority of individuals 
of a given bacterial race, or whether it is rather a protective phenomenon 
similar to that observed in milk. An observation of practical importance 
is that in none of the experiments made, was any case found of resistance 
to heat above 85° C., and no bacterium, even when artificially covered 
with casein, ever suvived 90° C., whilst under normal conditions the bac¬ 
teria resist sterilization temperatures of about ioo<> C. As the surviving bac¬ 
teria, however, are localised in small clots of casein and have acid-coagul¬ 
ating properties, the difference is attributed by the writer to the unavoid¬ 
able difference between natural and artificial conditions, which do not, 
however, affect the theory that the thermo-resistance is due to the protec¬ 
tive influence of the coat of casein formed round the organisms. 

561 - Experiments in the United States Upon the Digestibility of Some Animal Fats. 

— Tang worthy C. F , and Holmes A D. (Office of Home Economics) in U. S. Depart¬ 
ment ot Agriculture Bulletin No. 310, pp. 22, Washington, November 9, 1915. 

Notwithstanding the fact that fats are ordinarily one of the principal 
sources of energy in the diet and are 2 % times as effective for this purpose 
as either protein or carbohydrates, their use in the diet has received less 
attention from investigators, and is consequently less perfectly under¬ 
stood than that of other nutrients. 

It has generally been taken for granted that fats are thoroughly assimil¬ 
ated when eaten m favourable combinations, and that the different kinds 
do not vary enough m this respect to affect materially the amount of energy 
the body derives from them. The recorded experimental data, however, 
are not conclusive on this point. Experimental data are also very limited 
on another point —the relation of melting point to thoroughness of diges¬ 
tion, particularly with regard to fats of high melting point. It seemed 
therefore desirable to study the digestibility of the more common culinary 
and table fats prepared in a similar manner and incorporated in a uniform 
,|j^al ration. 

e^pgrjgnspts d*sfi$bed,ln, this, article were made with beef tallow, 
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mutton tallow, lard and butter. The digestibility was estimated from the 
weight and the analysis of the faeces. The total amount of the ether ex¬ 
tract of the faeces did not, however, represent the actual quantity of undi¬ 
gested fat, but also contained metabolic products soluble in ether (bac¬ 
teria, digestive juices, internal secretions and epithelial cells of the stomach 
and intestines). In order to determine these, the writers made 34 expe¬ 
riments with the basal ration without added fat. They determined the 
metabolic products present in the ether extract of the faeces and found 
that their quantity was equal to that obtained by the use of the basal ra¬ 
tion when fat was also given. 


Comparison of Digestibility and Melting Point . 


Coefficient ot digestibility J; Melting point 

i i j i 

Fat studied , i With allowance ii wr'ter ’ Compiled 

Determined j fo^metabolic j| a.t.r Jfa J w ■ average values 



| Per cent 

Per cent j 

Degrees C. 

Degrees C. 

Butter tat. 

... | 94 

97 

32 

28-36 

I^ard. 

• • • j 94 

97 

35 

3°-44 

Beef fat. ..... 

. . | 89 i 

93 

45 

42-50 

Mutton fat. 

. j 80 

1 

88 

50 

j 47-49 


(1) Allen's Commercial Organic Analysis . Philadelphia, Blakiston’s Son and Co., 1910, 
4th ed., Vol. 2, p. 72. 


The average amount of water-free faeces occurring as metabolic pro¬ 
ducts in the ether extract was 9.98 per cent. The coefficients of digesti¬ 
bility were calculated as follows. 

9.89 X (weight of water-free faeces) = metabolic products. (Total 
ether extract) — (metabolic products) = unutilised fat. (Utilised fat) 
“ (total fat eaten) = per cent of digestibility. 

All the fats included in this series of experiments were well-assimil¬ 
ated (for coefficients of digestibility see accompanying Table). The aver¬ 
age amounts of fat eaten per subject, per day, during these experiments 
were 90 gr. of lard, 100 gx. of beef fat, 53 gr. of mutton fat and 100 gr. of 
butter. The average amount of protein consumed daily by the subjects 
was somewhat lower than that specified in dietary standards, but it was not 
considered essential to maintain any special nitrogen level. The values 
for the digestibility of the carbohydrate content of the diets varied from 
96 to 97 per cent. The average energy value available per man per day, 
as calculated by the ordinary factors and the coefficients of availability 
found in the digestion experiments was, 2 235 calories for the lard, 2 730 
calories for the beef fat, 2 145 calories for the mutton fat and 2 420 calories 
for the butter diet. 
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The average coefficients of availability of energy for the rations as cal¬ 
culated were: 93 per cent for the rations containing lard; 92.7 per cent for 
the rations con taining beef fat; 91.5 per cent for the rations containing mut¬ 
ton fat; 93.9 per cent for the rations containing butter. These values agree 
with one another closely and are somewhat higher than the value 91 per 
cent which has been found to represent the coefficient of availability of 
energy of the ordinary mixed diet (U. S. Experiment Station Bulletin 
136, 1903, p. X13). It is reasonable to conclude therefore, that the diffe¬ 
rent fats did not exercise any unusual effect upon the digestibility of the 
other constituents of the rations. The accompanying Table allows of a 
correlation being established between the digestibility of fats and their 
melting point. 

It seems fair to conclude that, of those tested, the fats of low melting 
point are capable of more complete assimilation than those which have 
a high melting point. 

The variation in the melting point of different samples of the same fat 
is consistent with the view that the melting point differs with the part 
of the body in which the fat is found, and also with the animal from which 
it is taken. 

562 - Spanish Wools. — La Industries Pecuaria, Year XVII, No. 510, pp. 526-529. Mad¬ 
rid, March xo, 1916. 

Among European countries Spain is still, besides Portugal and Turkey, 
the most important exporter of wool. In the last three years in which 
the market conditions were normal, that is 1911-1913, the Spanish wool 
commerce was the following: 



^ Imports 

1 

Exports 


1911 

Z912 

j 1913 

l 1 

1911 

j * 9*2 

1913 

Unwashed wool.. lb. 

Washed wool_lb. 

| 

210052 

2 I4O 596 

314 292 

2378904 

j 

270 980 

1585824 

23 640192 

855 4*9 

24 106 278 

9 H 4°35 

30 336 625 

1 953 8,9 


The most valuable portion of the Spanish wool production is given 
by the crossbred flocks descending from the old and famous Merino 
flocks (Infantado, Curiel, Hinojosa, del Paular, de la Huelga de Burgos 
de la Cabana Real Espanola, etc.) the historical stocks have, however, in 
more than one case been intermixed, thus modifying their type. The 
present Spanish Merino wool, elastic, wavy, spongy and resistant, which, 
(especially that of some flocks) competes in fineness with those of the same, 
quality in France, Germany, Africa and Australia, is not so long as some 
of the best of those and rarely has the evenness acquired through the, 
constant selection practised, especially by the Australian breeders. 
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Spanish wools may be classified as follows: i) “Fine" merinos. — 
Wools from Estremadura, part of West Andalusia, and principally from Co- 
rnarca, Ea Serena ; also the quality named after Valle iUcudia, and the wool 
sheared in Castile during the spring migration of the flocks to the mountains 

2) “ Semi-fine merinos — From the Andalusian Merino, a cross 
between Merino and the short fleece sheep (“ rasa ’’) which inhabits the 
most fertile parts of Andalusia. 

3) Short wool. — From the sheep of Aragona and Mancha, etc., 
amongst which may be distinguished for fineness the variety “ fina de 
Aragdn ” and the variety bred in the provinces of Cuenca, Toledo and 
Ciudad Real. 

4) Wool from the “ churra ” sheep {giarrosa). — In large, resistant, shiny 
flocks; although it lacks fineness it is good for spinning and is preferable for 
certain uses to the Australian twined wools. It comes from the mountains 
of Burgos and some parts of Estremadura and Andalusia, the plains of 
New Castile and the environs of Madrid. 

5) “ Hacha ” wool. — From a part of Navarre and from the province 
of Vascongadas : the production is of small importance, 

6) Black Merinos . — In the writer's opinion this breed, which belongs 
exclusively to Spain and the neighbouring zone of Portugal, is not worth 
preserving. It descends from the most ancient Spanish race of sheep and 
from the colour of its fleece shows a marked relationship to races occurring 
in hot countries. 

The prices of Spanish wools for the last two years per “ arroba ” of 
25.3 lbs. were as follows : 


Prices of Spanish Wools during 1914 - 1915 * 


Origin of Quality 

1914 

J 1915 

Minimum 

Maximum j 

! i 

j 

Minimum 

j Maximum 

! 

| 

$ s. 

d. ; 

£ 

s. 

a. 

£ 

s. 

d. 

& 

s. 

<1 

Valle de Alcudia.| 

19 

9 

I 

2 

0 

1 

3 

9 

1 

8 

6 

Cabeza del Buey e I*a Serena. . . ■ 

I 1 

0 

1 

2 

6 

1 

6 

2 

1 

1 

11 

8 

Black merinos . 

13 

10 



5 

— 

— 


1 

0 

2 

Cordova . . 

16 

7 

1 

1 

19 

9 

1 

1 

9 

1 

4 

9 

Seville « Semi-fine ». 

— 

— 

i 

17 

7 


— 


1 

3 

9 

« Rasa » wools. 

16 

7 

i 1 

i 

0 

2 

1 

1 

9 j 

1 

6 

2 

« Churras » wools (prov. of Madrid) . 

1 15 

0 

> 

15 

10 


19 

9 i 

1 

1 

1 

4 


563 - Methods for Testing Fumigated Cocoons. — Colombo gotjo in infannazioni Senche , 
Year III, No. 4, pp. 61-68, Rome, February 20,1916. 

The injurious action caused by fumigating cocoons with formalin, 
chlorine, hypochlorous acid and sulphurous acid, in order to destroy Bo- 
iritis Bassiana, has made it necessary to attempt to find methods suitable 
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for the control of cocoons bought by silk manufacturers at the time of the 
harvest. In testing for formaldehyde, the method, long used by the Labora¬ 
tory for Studies and Experiments on Silk (Padua, Italy), is that based on 
the formation of a more or less intense blue colour, when the silken covering 
of a cocoon, previously exposed to formalin vapour, is dissolved in con¬ 
centrated hydrochloric acid (i). 

For testing chlorine fumigations, now almost entirely given up on ac¬ 
count of breeding, iodine tests are usually employed, or the chlorides in 
the extracted ash are determined. 

For fumigations with sulphurous acid, more often used by the breeder, 
tests have been found to be more difficult. The acid was estimated by 
precipitation of the H 2 S 0 4 obtained by treating the cocoon with 
alkaline water, all organic matter having been previously destroyed. 

This determination, besides requiring at least a whole day, cannot be 
done conveniently, save in a chemical laboratory. 

An attempt has been made to shorten the time required for testing the 
fumigated cocoons, by means of volumetric methods. 

Direct titration with decinormal caustic potash and phenolphtalein 
could not estimate the very small quantity of H 2 S0 4 present in Ihe 
silks. Among methods of indirect titration, one based on the use of a 
dilute solution of disodium phosphate offered many advantages, and was 
therefore adopted and extensively tested. Results w r ere obtained giving 
an average of about 65 % of the sulphuric acid present in the silk. 

This method enables suspected cocoons to be sorted out rapidly and 
accurately, those being included which, according to the table of rules com¬ 
piled for analysis by the writer, are included between the amounts 1.90- 
KO h 

2»io cc. of necessary to neutralize 150 cc. of liquid extracted 
from 10 gr. of fresh cocoons on the one hand, and 2.00-2.20 

KOH 

cc. of (dried cocoons), on the other. As a general rule drying much 
diminishes the delicacy of the test. 

564 - Industrial Value of Japanese Yamamai and Sakusan Silks; Experiments 

in Italy. — Severini F. in Jnformaziom Seriche, Year III, No. 5, pp. 97-103. Rome, 

March 5, 1916. 

The writer was charged by the Ministry of Agriculture, Industry and 
Commerce to examine several samples of Yamamai silk [Antheraea Yama¬ 
mai) and Sakusan silk {Antheraea Ferny) coming from the “ Coopera¬ 
tive Society for the Yamamai and Sakusan Silkworm industry ” of Nan- 
Boku, Adzumigori in Nagano Ken, Japan. 

The experiments have shown that Yamamai silk has more brilliancy 
than European silks, but the difference is not such, even considering this 


' reaction must not be mistaken for the well known reaction given by albumi- 

* in concentrated hydrochloric acid, which appears much more slowly, is less 

violet tinge. . (Ed), 
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special quality, as to constitute a decided superiority even for the latest 
styles. 

Furthermore, the high price (£ 2.13 s. per lb.) is in itself an obstacle to 
the introduction of this silk into European weaving, even were it to fall 
considerably. 

In all the tests made, Yamamai silk proved inferior to the mulberry 
Bombyx in many points essential for widely used silken articles, and not 
to be compensated for by any superior elasticity. 

For specially strong and elastic textures, Yamamai silk would, on the 
contrary, be an excellent material, as is shown by the tests for strength 
and elasticity made by the writer. Sukusan silk proved slightly superior 
for weaving to the Chinese Tussah silk, and may perhaps be preferred to 
it in the European markets. 

565 - Decree Regulating Butter Manufacture and Trade in Brazil. — Revista de Veteri- 
nana e Zootechma , Pubhcac.do offcial do Serin ^0 de Industria Pastonl do Mimstcno da Agri- 
cultura , Industna e Commercto, year V, No. 6, pp. 262-264, Rio de Janeiro, December 1915. 

Decree N 0 3070, dated December 31, 1915, establishes that: 

The name “ butte? ” applies to the product obtained by churning cow’s 
milk or cream, sweet or sour, free as far as possible from washing water and 
whey, containing or not containing chloride of sodium of suitable purity. 
Innocuous vegetable colouring substances may be added for a period of 
two years from the issuing of this decree. The manufacture and sale of 
butter obtained from the milk of other domestic animals is allowed, on 
condition that its origin be declared and that all the sections of this law be 
observed. Butter is considered adulterated when it contains less than 80 % 
of fatty matter or has more than 15 degrees of acidity (normal alkaline 
solution in cubic centimetres necessary to neutralize the free fatty acids 
contained in 100 gr. of fatty matter). — The sale of preseived or renovated 
butter (melted) is permitted on condition of its being declared as such. 
The sale of products similar to butter in appearance and use but of a diffe¬ 
rent nature, is prohibited if they are described as butter. A reliable indi¬ 
cator must be added to margarines. The name, trade-mark, locality and 
weight must be declared on the wrappers of all fresh, preserved or melted 
butter, or its substitute. 

The Government can institute official marks of guarantee both for 
fresh butters or preserved and renovated butters. 

Offenders will be fined up to the maximum of 1 canto de reis (£ 114) 
and the penalty will be doubled for a second offence. 
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diseases not due to parasites 

OR OF UNKNOWN ORIGIN. 

566 - Injury Caused to Vegetation in Grounds near Ironworks at Terni Italy. — 

Ampola G. and Vivenza A., in Annali della R. Stazione chimico-a gratia sperimentale d% 
Roma, Series XI, Vol. VIII, pp. 139-164. Rome, 19x6. 

The grounds where vegei ation has been harmfully affected are situat¬ 
ed in close proximity to the Steel-works, and especially to two Martin 
N° 2 furnaces with two chimneys about 160 ft. high, and to a third smaller 
chimney belonging to some gas-works. The land is so situated as to 
receive all the smoke and gaseous products passing away from the chimneys. 
The clayey-calcareous soil is not favourable for the growth of pasture but 
is suitable for trees and bushes, especially vines, with which it is thickly 
planted, as well as with fig, apple, pear, apricot, peach, cherry, nut and 
olive. 

Inspections were carried out at different times (spring, summer and 
autumn 1914) so as to observe the different stages of growth of the trees. 

The following facts were ascertained : The vine suffers most among 
the woody species, about 20 % of the vines being either totally killed 
01 withered down to the base of the stock. Some of the vines presented 
a miserable appearance ; most of them were weak, with pale or shrivelled 
leaves and bore no fruit; some few bore imperfect bunches of fruit; 
finally, some, though weakened, bore grapes of an almost normal appear¬ 
ance. The vines still remaining in fairly good condition were not more 
than 25 % of the whole number and belonged to the varieties : 
“ canina ”, " bottafemmina ”, and “ menaiolo The varieties that 
were most affected were: “ martone ”, “verdetto”, ** malvasia ”, 
"moscetta”, " aleatico”, etc. At vintage time, the reducing sugar 
content of the must was 14.6 %, and the total acidity 10.5 % ; while 
normally the reducing-sugar content of the must in that region is 17 %. 

The effect of two distinct injurious actions have been observed on the 

r 
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1) a general decline of vegetative power consequent^ on previous 
years of disease, and perhaps of continued toxic action, characterized by 
stunted development of the branches, short inteinodes, abundant produc¬ 
tion of false-shoots, and small pale or reddish leaves. 

2) scorching of the leaves, especially at the apex and round the mar¬ 
gin, appearing suddenly from time to time. The macroscopic and micro¬ 
scopic examination of the scorched organs showed the characteristic effects 
of burning by hydrofluoric or sulphurous gases. Even ligneous plants 
such as the fig, apricot, peach and nut, are injured moie or less seriously; 
pear, apple, cherry, elm and olive suffer much less ; mulberry does not 
appear to suffer any harm, (the leaf, however, is not given to silk-worms 
for fear it may be injurious) ; willow, poplar, oak and hazel are perfectly 
unharmed. The damage caused to grasses (cereals, forage, and garden 
plants) are unimportant or nil. 

According to the chemical composition and amount of the combusti¬ 
bles (coal and Spoleto lignite) consumed daily by the Steel Works, it is 
calculated that the chimneys pour out daily at least 12,019 lbs, equal to 
65 >79 1 cubic feet oi sulphurous anhydride. In the air over the grounds in 
question 0.00048 gr. of sulphurous anhydride were found per cubic foot of 
air, on a day when the w r orks were most active, and 0.00034 gr. per cubic 
foot of air on a day when their activity was less. 

The determination of sulphuric acid and fluor in the leaves of the 
injured plants and in the must (many workers affirm they never have 
discovered any fluor either in the genuine wines or the very numerous 
varieties studied) gave (for dry matter) the following results : 

Sulphuric acid % 


Fig-leaves gathered June 25 : sound. 0.20 

injured. 0.46 

** ” ” August 29 : sound. 0.24 

injured . 0.45 

Fluor % 

Fig leaves: sound. 0.003 

injured. 0.015 

Vine leaves: sound. 0.002 

injured . 0.019 

Must.gr. per litre 0.010 


The writers conclude that on the property they have investigated, the 
vines and apricots are destined to almost totally perish within a few years; 
figs and peaches will also for the most part die out. 

567 - Mosaic Disease ill Beets, — Einu Ji in Tidsskrift for Planteai>l i Vol. 22, No. 3, 
pp. 444 - 457 . Copenhagen, 1915. 

In addition to an explanation of the nature of mosaic disease as it is 
best known among tobacco plants and other Solanaceae, the author gives 
a description of the special-form found attacking beets. Hitherto it would 
appear to have aroused but slight attention, as it is only known from Den- 
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mark (since 1899) and a few other places, chiefly Southern Sweden, the North 
of France and Berlin. In Denmark the disease is general among beets, 
and causes great ravage among the seed crop, but is never found in sugar 
beets. There was no difference whatever between the seed of plants at¬ 
tacked by mosaic disease and that from healthy plants sown under identi¬ 
cal conditions ; on the other hand, the rows which stood nearest to some 
beets severely attacked by mosaic disease were themselves attacked. The 
disease showed a considerable diminution, the greater the distance from 
the source of infection; at about 18 ins. from the affected seedling beets, 
100 per cent of the sown beets were affected by mosaic disease, but at a 
distance of about 10 feet only 10 % were attacked in July, hater on in the 
autumn the disease spread over a radius of more than 200 yards from the 
parent beets. It is most likely that aphides and other insects spread the 
disease. Beets attacked by this malady in J une grow to only half the size 
of healthy plants, while the parent beets affected by the disease only yield 
y z of the seed produced by healthy plants. 

The experiments yielded the following results : 

1) Mosaic disease of beets is not conveyed by the seed, but is trans¬ 
mitted under field conditions by the parent beets to those of the first year. 

2) The virus of the disease occurs in the sap of leaves attacked by 
mosaic disease and cannot penetrate the plants save through lesions or 
through young or immature parts of the stem and leaves. 

3) Mosaic disease results in a smaller crop. With first-year beets, 
which are infected through the veins of the leaf, the diminution of crop 
may amount to 30 % say about 159 cwt to the acre. 

4) The disease can be prevented by only choosing healthy parent- 
plants for transplanting in the following year, and lifting them with disin¬ 
fected implements. 

The article contains, as appendix, a bibliography of 17 works. 


DISEASES DUE TO BACTERIA, FUNGI 
AND OTHER LOWER PLANTS. 

568 - Report on Diseases of Agricultural Plants in Denmark, in 1914 ?.- Lind j. jros- 
trtjp S. and Kolhn Ravn in 'Uds&knftfot Pltmtetwl, Vol. 22, pp. 207-205. Copenhagen, 
1915. 

Many of the diseases mentioned are the same as those of previous years. 
We can specify the following new observations: yellow-point-disease attacks 
Avena saiiva in many parts of Jutland; it is distinguishable by the 
presence of dead leaf-ends. The disease is encountered most frequently 
on soil which is poor in nutritive properties in low- lying districts, and it 
would appear to be of a physiological nature. Turnips were violently at¬ 
tacked by Erysiphe communis in plots which had been well dressed with 
Hme, but not on the experimental plots dose by which needed a similar 
dressing. The leaf-roll disease of potatoes would appear to be dependent 
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upon the quality of the soil; in some districts potatoes can be cultivated 
without being affected by this disease which causes the leaves to roll 
up, whilst in other parts they become so diseased after a year or two that 
the crop falls off materially, and the growers are forced to get fresh seed- 
potatoes from other districts. 

A new disease of the stalks has been observed in Medicago saliva, 
which is due to Marssonia Medicaginis. As an remedy for «DorrfLeck- 
enkrankheit» manganous sulphate is used with good results, and is now 
employed to control this disease both in mangolds and oats. 

Among noxious animals Arvicola agrestis, Heterodera schachtii var. 
avenue, Oscinis frit , Silpha opaca and especially Plutella cmciferarum have 
been very destructive. 

569 - The Study of the Diseases of Cultivated Plants in India.— See No. 488 of this Bul¬ 
letin. 

570 - New Fungi in Saxony (Germany). — bresadola g. in Anmies Myooiogm, Year 13, 
Vol. 2, pp. 104-106. Berlin, 1915. 

Amongst the new fungi enumerated by the writer, the following are 
worth recording : 1) Phyllostida Menthae Bres. n. sp., on the leaves of Men¬ 
tha arvensis ; 2) Phoma lupuhna, on the stems of Medicago lupulina ; 3) 
Gloeosporium roseolum , on the leaves of Acer platanoides ; 4) Gl. acerinum 
West. var. samaricola on the same host-plant; 5) Septogloeum Pastinacae 
Bres. n. sp., on the leaves of Pastinaca sativa ; 6) Cylindrophora Fagi Ou- 
dem. var Candida, on the branches of Pinus sylvestris ; 7) Macrosporium 
Papaveris Bres. n. sp., on the leaves of Papaver somniferum ; 8 ) Rhabdo - 
spora Lappae on the stems of Lappa officinalis . The writer was not able 
to determine whether this fungus was identical with Phlyctaena Lappae 
Sacc. On the stems of L. officinalis a Rhabdospora with straight spores 
is found (Rh. lusatica Fen rich n. sp.) 

571 - A Contribution to the Knowledge of Dalmatian Fungi (1 ).—Jaap otto in Anmies 
Mycologici , Vol. XIV, No. 1-2, pp. 1-44. Berlin, 1916. 

The writer enumerates 510 species of fungi which he himself and others 
collected in Dalmatia during 1914 ; of these, 50 are new to science. The 
most worthy of mention are: 1) Calonedria Gymnosporangii Jaap n. sp., 
on Gymnosporangium confusum and on the branches of Jtmiperus phoenicea 
and of /. Oxycedms ; 2) C. Hohneltana Jaap. n. sp. on the stems of Ruscm 
aculeatus ; 3) Guignatdta istrica Bub&fe n. sp., on Rnscus amleafus ; 4) Mycor 
sphaerella sacc&rdoana Jaap. n. sp. on old leaves of Juglans regia ; 5) M. 
Unedinis Jaap. n. sp., on living leaves of Arbutus JJnedo ; 6) Entyloma 
Pastinacae Jaap. n. sp., on living leaves of Pastinaca sativa. 

572 - A Contribution to the Biology of Plenodomus fascomaculans , Injurious 
to Apple Trees. — Coons George Herbert in Journal of Agricultural Research , Vol. V, 
No. 16, pp. 713-769. Washington, D. C., January 17, 1916. 

This paper gives the results of experiments performed with Pleno¬ 
domus fuscomacnlans , a fungus parasitic on the apple. The specific pro- 


(1) See, B, March 1915, No. 324. 


(Ed.). 
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blem undertaken was the determination of the effects of various controlled 
environmental factors upon the growth and reproduction of this fungus. 

A brief retrospective glance of the historical development of the art of 
culturing organisms, from the first crude cultures to the present elaborate 
technique, and the simultaneous development of our knowledge of the physiol¬ 
ogy of organisms, shows that the environmental factors may greatly in¬ 
fluence the life processes of the fungus in question. This Plenodomus was 
found to have a wider range of suitable conditions for growth than for 
reproduction. 

hight may be, in certain special cases, a decisive factor in the formation 
or non formation of pycnidia, which cannot be formed in the dark. The 
formation of fruiting bodies begun in the full light may, however, continue 
even in the absence of light though with a limited intensity. 

There is therefore an inverse relation between growth and reproduc¬ 
tion, insomuch as a strong light inhibits the normal development of my¬ 
celium. 

The pycnidia form regularly at temperatures between io° C. and 30°C.; 
at 6° C. the formation of pycnidia ceases, while that of mycelium continues, 
though with checked vegetative growth. 


Effect of temperature. 


Temperature 

How obtained 

Number 

of 

pycnidia 

Increase 

in 

growth 

6 -6 1 /, 0 C 

Constant temperature ice box with glass doors . 

_ 

Slight 

10 -12° » 

Located at window in cold hallway. 

I - IO 

Fair (1} 

20 - 22° » 

Room temperature near window. 

I - IO 

Strong 

23 ° » I 

Constant temperature incubator, outer door open, 



1 

! glass door closed .. 

— 

Weak 

33 ° » i 

Constant temperature incubator, outer door open. 



1 

1 

glass door closed. 

— 

Weak 


(1) Pycnidia began to form after a week. 


The absence of pycnidia in the 23 0 and 33 0 0 . incubators, which is in 
seeming contradiction to the production of pycnidia in the summer time, 
was doubtless due to the fact that during the experiment, either the light 
was too much reduced or the air was depleted of oxygen. 

Oxygen is indispensable both for the growth of mycelium and for 
reproduction. Open and sealed flasks of different sizes were used for 
the experiment, and from the results obtained it seems safe to conclude 
that an insufficient supply of oxygen causes the suppression both of growth 
and reproduction. In two cases only, pycnidium production took place in 
the sealed flasks, the. fructification occurring in the larger flasks of the 
series. 

^ Humidity merely delays, but does not suppress pycnidium formation, 
wMeit.is at the same time favourable to the growth of mycelium. 
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Effect oj humidity: Test with com broth rnider bell jars (Time 30 days). 



j Number of pycnidia 


i; 


Growth 


Medium 

1 

Un- j w , 1 Mostly i Mostly j 
icrated j x * j wet j dry j 

Dry # 

ll ra - 1 

}} aerated j 

Wet 

1 Mostly 
| wet , 

! Mostly ; 
1 dry j 

Dry 

Corn Broth. 

I-IO j 

25-50 

|| Feeble J 

Abun¬ 

dant 

J Abun- 
| dant j 

Mode- 
| rate 

Feeble 


A minimum quantity of food is sufficient for growth, while a slightly 
larger amount is necessary for pycnidium formation, the amount contained 
in distilled water being enough. On the other hand, the organism will de¬ 
velop on an extremely rich and concentrated medium, while the formation 
of pycnidia ceases when the sugar solution is above M/100. 

Ve±y weak solutions of magnesium sulphate and potassium acid phos¬ 
phate furnish the mineral elements necessary for the growth and reproduc¬ 
tion of this fungus, and in combination with maltose and asparagin, cons¬ 
titute an excellent culture medium (synthetic solution) which retains the 
acid reaction necessary for pycnidium formation till the close of the growing 
period. An extensive bibliography follows. 


573 - A New Method of Selecting Tomatoes for Resistance to the Wilt Disease.— Edger* 

ton C. W. in Science , New Series, Vol. XEII, No. 1095, pp. 914-915. Lancaster, Pa., 1915. 

Perhaps the most serious disease of tomatoes in the southern United 
States is that caused by Fusanum lycjpersici , commonly known as the 
tomato wilt. The fungus lives in the soil and attacks the plants through 
the roots, later growing up through the fibre vascular bundles into the 
stems. In this, as in similar diseases, the only practical method of con¬ 
trol now known is in the use of varieties, or strains, that are resistant to 
the disease. By saving seed from healthy plants in a badly infected field 
for several seasons, strains can be obtained which show considerable resist¬ 
ance to the disease. This method has, however, several diawbacks: 1) 
Many of the plants in the field do not come in contact with the wilt 
fungus during the season and so do not have a chance to show whether 
they are resistant to the disease ; 2) resistant plants in the field are readily 
pollinated by the susceptible plants; 3} the time necessary to obtain a 
wilt-resistant strain is too long. 

To avoid all these drawbacks, the writer has tried to improve on the old 
method by selecting resistant plants from the seed bed. 

In ordinary unsterilized soil, even if it is heavily inoculated with the 
tomato wilt fungus, not many of the plants will show the wilt to any extent 
^before it is time to place them in the field. The presence of bacteria and 
other fungi seems to have an inhibitory effect on the wilt fungus. If, 
however, the soil is first sterilized by heat and then heavily inoculated 
with the wilt fungus just before planting, the disease will develop so well 
that all the plants will be attacked and the most susceplible will be killed 
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before they are large enough to be placed in the field. This guarantees the 
degree of resistance of the surviving plants which are placed in the field. 

To show how this method works in practice, results of some experiments 
may be briefly given. Having by the old method of selection dbtained a 
strain that showed considerable resistance to the wilt disease, this was 
compared by the seed bed method with three standard varieties of tomatoes. 
The seeds of each variety were planted side by side in reinoculated sterilized 
soil. Different cultures of the fungus from different localities were also 
used in order to see if they would affect the varieties differently. In the 
following table are given the percentage of living plants and of wilt-free 
plants of each variety 68 days after planting. 


1 

1 

Variety j 

Culture A 

Culture B \ 

: 

Culture C 

1 , ; 

Culture D 

Living 
per cent 

Healthy j 
per cent 

Living 
per cent 

! 

Healthy 
per cent 

Living 
per cent 

Healthy 
per cent 

Living 
per cent 

Healthy 
per cent 

« Stones ... 

35.3 

: i 

1 

11.8 

75 -° 

; 55-0 

447 

25-5 

71.4 

57-1 

a Acme». 

14-3 

0.0 

42.9 

28.6 

| 31*3 

21.9 

65.8 

31*6 

« Eaxliana » . 

32.3 

3-2 

63-5 

36-5 

3 L 3 

17.7 

96.0 

70.0 

Wilt-resistant. 

62.5 

3 I *3 

S1.8 

56-8 

68.2 

34 -i 

95-1 

78.0 


This table shows the comparatively greater resistance of the wilt- 
resistant variety as compared to the others, and it also shows the large 
percentage of susceptible plants that could be eliminated before setting 
in the field. 
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574 - Experiments on the Treatment of Cereal Seeds for the Control of “ Bunt” and 
“ Smut ” and also for keeping off Birds (i).—M alpeaus o. in journal d'Agriculture 
pratique. Year So, New Series. Vol. 29, pp. 98-99. Paris, March 9,1916. . ^ 

Experiments have been carried out at the Agricultural School of Pas- 
de-Calais during 1914, for the purpose of discovering the best disinfectant 
for the seeds of wheat and oats, against “ Bunt ” (Tilletia) and " Smut ” 
(Usiilago). 

The percentage of germination of the seeds subjected to different 
treatments can be seen from the following table. Many commercial pro¬ 
ducts ate recommended for keeping off birds (“ Corbeauline” etc.), but these 
. are best prepared on the farm with Petard’s formula. To 1.32 galls of 
heated mineral tar add, stirring continually, 0,66 galls of phenol and 0,22 galls 
of petroleum; 0.22 galls of this solution is sufficient for 2 3 / 4 bushels of v 
grain over which powdered lime or rock phosphate should afterwards 
be scattered in order to dry it. 


| 4 ,$be B. Oct. X 9 # 5 , $0.1095. 

aMaipi.c; : ; 4 . », 1 ^ 


{EL). 
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The following table gives the results of experiments: 


i 

| Percentage of seed germinated after different periods 



[ 6 davs 

i 

! 7 days • 

8 days ; 

9 days 1 

10 days | 11 days . 

12 days 

Wheat. j 

Control.; 

88 

j 

90 

1 

91 ' 

i 

96 ; 

9 6 , 

98 

99 

Copper sulphate, 0 5 %.j 

S 9 

89 : 

90 j 

93 j 

95 - 

98 | 

oS 

> » 1 %.i 

55 

73 , 

I 

74 : 

s? 

90 ; 

93 

94 

» x % in contact for 

16 hours .... 

65 

69 1 

7 b : 

s 4 | 

92 

93 

93 

j ) and lime ... 

S5 

9 o 

93 J 

95 

96 

gs ; 

98 

j » » and starch . . . . ; 

73 

, 

94 

94 ! 

97 j 

98 ; 

98 

a » with starch and lime j 

73 

! 79 

GO 

92 

92 j 

94 | 

96 

Formaldehyde (1 in 400). 

28 

30 1 

51 ! 

84 

96 ! 

97 i 

98 

Lysol (8 ozs. per gall.). 

71 

i 84 ; 

00 

*^1 

91 

93 

94 ! 

94 

Sulphuric acid (1.12 to 1.28 ozs. 
per gall.). 

: 92 

1 

1 92 1 

95 ! 

96 , 

1 

9 s j 

98 ; 

98 

«Corbeauline». 

i — 

! — ( 

12 

15 

18 | 

32 

56 

Oats. 

Control. 

! »■ 

i i 

1 92 , 

1 

! 

Q2 | 

96 

1 

1 

98 ! 

: 9S 

98 

Copper sulphate ,0,5%. 

I 92 

93 i 

95 

I 97 

97 

97 

97 

» » 1 %. 

! 91 

93 s 

94 

96 | 

96 

9 6 

96 

» » j % in contact for 

16 hours . . . 

so 

! i 

; 8 « 

i 

1 87 

1 j 

93 

! 94 

94 

95 

0 » and lime. 

S6 

! 91 

94 

! 94 

95 

95 

1 95 

•* » and starch .... 

91 

93 

94 | 

! 94 

j 95 

95 

! 95 

» » with starch and lime 

73 

; 76 

85 

| 9 ° 

1 93 

94 

! 95 

Formaldehyde. 

85 

; s 5 ! 

37 

t 

1 91 

1 

9 i 

97 

1 97 

Eysol. 

86 

i ss : 

92 

92 

93 

94 

!■ 95 

Sulphuric acid (as above) .... 

92 

i 94 ! 

! , 1 

96 

96 

1 

1 

97 ! 

! 

97 

j 97 


Treatment with solutions of copper salts diminish the geminating 
capacity of the seed, the action increasing with the concentration of the 
solution and with the length of its action. In practice, however, copper 
treatment is not very harmful to the future development of the seed for 
the highest loss in geminating power was 6 per cent for wheat and 7 per 
cent for oats. The treatment appears to reduce the energy of germination, 
for the seeds are all slower in geminating the stronger the copper solution' is. 

Solutions containing tar, used for keeping off birds, diminish the gemi¬ 
nating power and retard the sprouting of the young plants. In this case, 
the remedy is probably worse than the evil, for risks are much diminished 
by the rapid gemmation of the seed. 
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Notwithstanding the disadvantages of the copper treatment the writer 
considers it preferable to other treatments, provided it be followed by the 
application of powdered lime which diminishes the harmful action of 
the copper salt. 

575 -Experiments on the Prevention of Ustilago A venae. — Lind j in Tidsskrift for 

Plmtcavl , Vol. 22, p. 458-478. Copenhagen, 1915. 

Ustilago Avenae (Pers) Jensen is very common in Denmark on Avena 
sativa , but it is by no means equally prevalent every year and its appear¬ 
ance would seem to be largely dependent on weather conditions. If oats 
are sown so early that the temperature of the ground is below 9 0 C, the 
resultant crop will be practically free from blight. Experiments have de¬ 
monstrated that the blight can be killed entirely, without any injury to the 
germination of the seed, either 1) by immersing the seed twenty times in 
the course of five minutes in water at a temperature of 55-56° C, or 2) by 
sprinkling every 100 lbs. of oats with 10 lbs. of a solution of 0.2 per cent 
formaldehyde, covering it well, and letting it remain about twelve hours. 

576 - Control Experiments against Ustilago bromivora and Ustilago peren - 
nans . — Lind, J. in Tidssknft for Planteavl, Vol. 22, pp. 479-492. Copenhagen, 1915. 

Ustilago bromivora is common in Denmark on Bromus arvensis , B. com- 
mutatus and B. kordeaceus ; abroad it is found on B . arenavius, B. brachy- 
staohys , B. ciliatus, B. fascioulatus , B. lanceolatus, B. longiflorus B % macran - 
thus , B. macrostachys , B . madritensis, B. marginatus , B. maximus, B. ru- 
bens, B. secalinus, B. sterilis , B. unioloides and B. villosus in all parts of the 
, world ; it has not yet been decided if it is a single species or if it can be 
divided into separate biological forms. Experiments have demonstrated 
that the fungus can be destroyed without affecting the growing properties 
of the seed in the five following ways : 1) By soaking the seed in water for 
three hours, letting it remain in the wet sacks for ten hours, and then dip¬ 
ping it twenty times in the course of five minutes in water at a temperature 
of 50°-5i° C, 2) By dipping the dry seed twenty times in five minutes in water 
at a temperature of 54°-55° C, 3) Soaking in a solution of 0.2 per cent for¬ 
maldehyde fox six hours, 4) Soaking in a 0.1 per cent solution of form¬ 
aldehyde for six hours, 5) Spraying each 100 lbs. of seed with 60 lbs. of 
a 0.1 per cent solution of formaldehyde whilst stirring vigorously, covering 
for twelve hours and then drying by hot air at a temperature of 8o°. 

Usiilago perennans is only found on Avena elatior; it is controlled by the 
means above specified. 

577 - Sulphur-lime Mixture as a Substitute for Bordeaux Mixture in Controlling 
certain Fungi Parasitic on Fruit Trees. — Savastano I,, iii R, Stasione sperimentaU 
di Agramicoltura e Frutticoltura, BoIletHnoNo. 22, pp. 1-4. Adreale, February 1916. 

According to experiments made in Italy and elsewhere, the sulphur- 
lime mixture maj replace the copper-lime mixture in the following cases : 

1) “ Brusone ” or “ Apple-leaf-spot ”. — All Pomaceae are at¬ 
tacked by Fusicladium pirinum Fuck, and F. dendriticum Fuck. These 
parasites are controlled by means of two successive sprayings with a sulphur- 
Jime mixture having a density of 1.25. The first, or winter spraying of 
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io % strength is repeated if the orchard has been badly attacked by the 
parasite ; and the second spraying of 5 % strength is done after the petals 
fall. The parasite is controlled by the first spraying while it hibernates 
on the trunk or branches, while the second treatment controls its attacks 
on the leaves and fruit. This second treatment may be followed by a third 
or even a fourth when the weather is damp. The summer treatments 
must be done carefully, for they easily cause scorching of the leaves. : 

2 ) “ Bozzacchiom” or 11 Exoascus swellings on Drupaceae — : 

Amongst Drupacese, the peach tree is the most attacked by Exoascus : 

deformans Tuck; nest follows the plum tree attacked by E. pmni Tuck. f 

The life history of these parasites suggests two separate sprayings; the I 

first with an 8 % solution when the buds begin to swell, and the second with | 

a 5 % solution after the shedding of the petals. In rainy weather, a third t 

spraying of 5 % strength may prove useful. It may be noted that with ! 

peach trees a slight scorching of the leaves cannot be avoided. t 

3) “ Occhio di pavone dell 1 olivo ’ * — Cydoconiim oleaginum. — Tor this J 

parasite the sulphur-lime mixture may be used. If the parasite remains on j 

the tree during the winter, a spraying in this season may be done with a 

10 % solution. After the shedding of the flowers, two or three sprayings at 
5-6 %, according to the conditions of the season, may be applied when 
the parasite first appears. ! 

Besides being used against cryptogamous diseases, the sulphur-lime ; 

mixture may be used against Acari, Aphides and Scale-insects ( Chrysom - j 

phalus dictyospermi Mask.). In these cases, this mixtuie may be applied j 

instead of the copper-lime mixture which is three times more costly. 

578 - A Fungus of Uncertain Systematic Position occurring on Wheat and Rye in the diseases 

Salt Lake Valley. — 0’ Gaea P. J. in Science , New Series, Vol. XLfUl, No. 1099, pp. in- 0F various 
ns. Lancaster, Pa., January 21, 1916. crops j 

Tor some time the writer has been studying a very interesting organism 
which has been found occurring on wheat and rye in the Salt Lake Valley. 

The fungus seems to attack the heads of both wheat and rye some time be¬ 
fore they emerge from the sheaths. Very often the heads are so severely 
attacked that they do not emerge, but remain permanently within the sheath. 

The fungus is usually found on the rachis, the glumes, the essential organs 
and the inner parts of the sheaths. The effect upon the inflorescence seems 
to be such as to prevent the normal development of the essential organs. 

The writer was able to isolate the specific agent, a fungus having a * }• 

white or hyaline mycelium. Perithecia-like bodies are borne on either 
short or long stalks on the mycelium or they may be borne terminally. H A 

In some respects this fungus bears a stricking resemblance to Endo- ■ < ■?; 

myces mali Lewis. However, no sporidia are produced and the perithecia- . ? 

like bodies do not contain germinating ascospores. ■ * if 
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579 - A Phoma Disease of Western Wheat-grass in Salt Lake Valley (i).—o’ Gara p. j. 
in Science , New Series, Vol. 20 , 111 , No. 1009, PP- no-111. Lancaster, Pa., January 21, 
1916. 

During the summer of 1915. specimens of Western wheat-grass, Agru- 
fiyron smithii Rydb., a very important forage plant in Salt Lake Valley, 
were collected in that region. On the plants was found a Phoma which does 
not seem to have been previously recorded as occurring on A. smithii. 
A considerable number of species of Phoma have been found on Gramineae 
but many of them are imperfectly described, so that it is difficult to tell 
whether the species of Phoma occurring on Western wheat grass is or is not 
new. 

In some respects it resembles Phoma lophiostomoides v Sacc., although the 
spores are smaller, being as a rule less than 15 [i in length. Owing to the 
size of the spores and other prominent characters on which the writer 
will publish later a more extended note, it is possible that the species is 
new. 

580 - Monilochaetes infuscans (Sweet Potato Scurf) Injurious to Sweet Potato. 

— Harter I,. I,. in Journal of Agricultural Research , Vol. V, No. 17, pp. 787-791 VII- 

IyVIII. Washington, D. C., January 24, 1916. 

The sweet potato scurf disease is characterised by a brown discolour¬ 
ation of the surface of the underground parts of the sweet potato. The disco¬ 
loured areas may occur as spots of varying size with no definitive outline, 
or as a uniform rusting of the entire surface. 

Although the infection is very superficial and produces no rupture 
of the epidermis, scurfy potatoes do not command as high a price in the 
markets as do clean ones. The fungus, under favourable conditions such 
as a relatively high humidity and temperature, continues to develop under 
storage, and besides rendering the potatoes unfit for sale, makes them 
at the same time less resistant to the attacks of other parasites. 

Scurf is more prevalent in heavy, black soils and in soils that have been 
heavily manured or contain a large amount of organic matter, than in 
light sandy soils. The writer found the scurf very prevalent on sweet 
potatoes in New Jersey, Delaware, Maryland, Virginia, North Carolina, 
Ohio, Illinois, Iowa and Kansas, and to a slight extent in other States. The 
following varieties are susceptible to scurf in varying degrees: Eclipse 
Sugar Yam, General Grant Vineless, Florida, Nancy Hall, Yellow Yam, 
Miles Yam, Red Brazilian, Dahomey, Yellow Strasburg, Pierson, Key 
West Yam, Vineless Yam, Southern Queen, Big Stem Jersey, Yellow Jersey, 
and Early Carolina. 

The scurf disease of the sweet potato was first recognised in 1890 by 
Halsted, who named the fungus “ Monilochaetes infuscans ”, a new genus 
and species. He failed, however, to describe either the genus or species. 
The writer has isolated the organism and shown by inoculation experiments^ 
that it is the true cause of the disease. After a detailed description, he 

1916, No. 342. ■ ' 1 ' (£d.). 
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points out that although the organism on the host consisted merely of 
sporophores and conidia, in culture well-defined branched mycelia and 
spores developed. 

581 - Further Studies on Peanut Leafspot {Cercospora personata), Injurious to the 
Leaves Of Arachis hypogaea. — WOLF Frederick A ill Journal Of Agricultural Re¬ 
search, Vol. V, No. 19, pp. S91-902. Washington, D. C., February 7, 1916. 

Researches have been conducted in Alabama in order to determine : 
1) the efficacy of rotation and seed treatment m the control of leaf-spot, 
Cercospora personata (B. and C.) Ellis, which causes spots on the leaves 
of Arachis hypogea ; 2) the correlation between the destructiveness of 
the disease and the presence of certain climatic conditions ; 3) the agen¬ 
cies concerned in the distribution of leafspot. 

The following results were obtained : — 

1) Rotation by itself is not effective under field conditions in eliminat¬ 
ing leafspot, as shown by a field in which peanuts had not been grown for 
xi years and in which 95 per cent of the plants were diseased by August 31, 
with an estimated loss in yield of 19.5 per cent; the germs of the fungus 
continue to develop and spread in the soil even in the absence of the host 
plant, so that seed disinfection with copper sulphate or formaldehyde 
before planting does not prevent leaf spot, Neither does shelling peanuts 
before planting to eliminate the danger of infection from conidia, prevent 
the disease; 2) An approximation of the total leafspot area involved by 
Cercospora personata showed that the photosynthetic area had been de¬ 
creased 35.07 per cent. Estimation of decrease in yield of peas of from 5 to 
20 per cent as the result of leafspot are therefore regarded as reasonable ; 
3) No correlation between the presence of certain conditions of temperature 
and moisture, and the prevalence of leafspot exists; 4) the wind largely con¬ 
tributes to the dispersion of the fungus ; as the results of-210 glycerin ex¬ 
posure-plate tests made in difierent parts of Alabama, it is concluded that 
Cercospora personata is wind-borne. Seventy-eight of these 210 exposure 
plates gave positive results. At no time from August 9 to August 26 was 
there a period of maximum spore dispersal as revealed by the exposure 
plates ; 5) Many insects are disseminators of the leaf-spot fungus, either 
by carrying conidia on the surface of their bodies or by voiding conidia 
in their f aeces, the vitality of the fungus being in no way diminished; of 75 
insects belonging to the orders Orfchoptera, Lepidoptera, Coleoptera, 
and Hemiptera, collected in 5 difierent localities, 54 gave positive results. 

582 - Brown Blight of Tea {Colletrotrichium CameWae) in India.— Macrae w. 
and Anstead Rudolph D. in The Planter's Chronicle , Vol. XI, No. 1, pp. 2-4. Bangalore, 
January 1,1916. 

Colletrotrichium Camellice has recently become prevalent on Tea plan- 
• tations in the neighbourhood of the Nilgiri-Wynaand and Wynaand 
districts and it has caused more damage than usual, causing defoliation and 
> weakening the whole plant. The fungus has also been noted in two in¬ 
stances on nurseries, where it does a considerable amount of damage. 

Brown blight has been reported from Assam, Darjeeling, and Ceylon, 
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and also from Tea growing districts in other parts of the world. In all the 
districts of southern India visited by the writers, this disease is present* 
The following recommendations for the control of the disease are suggested : 

1) In nurseries : As soon as the disease appears, all attacked leaves^ 
should be picked off and burned and the plants then sprayed with Bordeaux® 
Mixture. The plants should then be watched, and on any signs of the 
disease reappearing, a second spraying should be given. All dead and 
dying plants as well as fallen leaves on the ground should be removed and 
burned. Slaked lime should be sprinkled on the ground surface of the 
beds and lightly worked in. The nurseries should be kept as open to 
light and air and as dry as is consistent with the wellbeing of the plants. 
Watering should be very carefully done and only when absolutely necessary, 
in order to avoid too moist conditions and a damp atmosphere favourable to 
the growth of the fungus. The surroundings of the nursery should be 
freed from weeds and jungle and kept as open to the sunlight as possible. 

2) In old Tea: When the old Tea is not badly attacked, it is best not 
to do anything until pruning time. Where the Tea is attacked all primings 
should be burned and all fallen and dead leaves should, as far as possible,, 
be collected and burned. Slaked lime should be broadcasted at the rate*! 
of 5 cwt. per acre and forked in so as to bury any refuse that may be 
left and to clean up the fields. Manures which tend to produce a rapid 
growth of sappy wood and abundance of leaves, such as nitrates, nitro- \ 
lim, etc., should be avoided on areas liable to the attack of the fungus. 
Nitrogen, if needed, should be supplied in the form of organic manures 
such as Cattle manure, Poonacs, Fish, etc., or better still green dressings 
such as Dadap. Manures which tend to produce hard wood should be 
used, such as Phosphates and Potash, and mixtures of Basic Slag, or 
Basic Superphosphate, or Ephos phosphates, with Sulphate of Potash. 
Wood Ashes might replace the potash for the present. 

583 - Oidium quercus on Chestnut Trees in Italy (1). — Trotter a. in VAlps, 
Series II, Year III, No. 2, pp. 49-53. Florence, February 1916. 

In opposition to Bureau's assertion that the chestnut tree is not$ 
susceptible to the attack of “ Oidium quercus ", the writer was able to 
verify with certainty on September 17,1915, a case of intense infection on 
the new sprouts growing from the stocks of old chestnut trees felled in the 
neighbourhood of Vittorio Veneto on the slopes of Mount Pizzoc. 

In 1910, Farneti had already alluded to the presence of “Oidium" 
on chestnut trees in the vicinity of Savona. 

Besides the oak, this fungus therefore attacks the chestnut, and also 
the beech tree in Italy, as Farneti reports from the Bolognese Appennines 
in 1910. The field of observation is thus, according to the writer, much 
broadened as regards the afinity of “ Oidium quercus " with its ascus- 

M 

(1) Concerning this disease see B. Nov. 1910, p. 181; B, Dec. 1910, pp, 357, 404 and 410 ; 

March 1911, No. 998 ; B. April 1911, No. 1298 ; B. June 1911, No. 1892 ; B. March 19x2, 
577;; B. May 1912, No. 852 ; B . Dec. 19x3, No. 1395 ; B. Jan. 1914, No. 75 B. Dec X 9 * 4 « 

. <**)• 
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bearing form whch may therefore be searched for, not only on the exotic 
representatives of the genus Quercus, but also on those of the genera Castanea 
(incl. Pasania) and Fagus (incl. Nothofagus), if its identity with Microsphaera 
quercina Schw. or M. alphitoides Griff, and Maubl. be not accepted. Al¬ 
though the writer closely examined the locality, he was unable to find other 
centres of infection, and came to the conclusion that the stocks which 
produced the infected sprouts must have been in very special conditions. 

In fact, the virulence of the sudden attack was explained by the cir¬ 
cumstance that the trees in question were felled for urgent reasons, quite 
out of season, and between the 7th and 16th of July. There is no 
doubt that the new shoots, weaker because of the season and the altitude, 
could not have sprouted sooner than the middle of August, developing with 
difficulty and consequently being in a highly receptive condition. On the 
other hand, the " Oidium ” is at that time in its most active phase of spore¬ 
bearing and consequent infectiousness. Therefore, while the specific recep¬ 
tivity shown by the chestnut is to be feared — all the more that in many 
regions, especially of the Appennine, the felling of the chestnut woods is 
^one of the most extensive and remunerative forms of culture the circum- 
*stance above noted allows of the hope that when the trees are not felled out 
of season they may remain practically immune from infection. 

584 - Polyporus Schweinitzii injurious to Conifers in Great Britain. — Murray 

J. M. in Transactions of the Royal Scottish Agricultural Society , Vol. XXX, Part I, 
PP- 56-57, PI. VII. Edinburgh, January 1916 

Polyporus Schweinitzii Fr., has hitherto been regarded as a rare 
species in Britain, but it would now seem to be becoming much more com¬ 
mon, and may yet have to be looked upon as a great danger to coniferous 
forests. It attacks Douglas fir and Sitka spruce in Perthshire, and Scots 
pine in Midlothian. It has also been recorded on larch in England. The 
rot produced is rather characteristic. At first the wood becomes dull- 
yellow, later it changes to dark brown. Here and there, small white 
patches or pockets of mycelium may be seen. The whole mass becomes 
* brittle, very light, and is broken up by many fissures. The decaying 
wood has a turpentine-like odour. 

The following remedial and preventive measures are suggested : i) Cut 
of affected roots well above the place where the last sign of rot appears, and 
tar the wound; 2) Collect and bum sporophores while young; 3) Cut out 
badly attacked trees and plant hardwoods in their place. 

585 - A serious Disease in Forest Nurseries caused by Peridermium filamento - 
Stun (1). — Weir James R. and Hubert E. Ernest in Journal of Agricultural Research^ 
Vol. V, No. 17, PP. 781-785. Washington, D. C. January 24,1916. 

In June 1914, several seedlings of Pinus ponderosa Taws., with the stems 
severely infected with a disease caused by a species of Peridermium , were 
^received from the Savenac nursery 7, of the United States Forest Service 
at Hangan, Mont. 


(i) See, B . February 1916, No. 251. 
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On July 2, 1914, Castilleja miniata Dougl., growing in abundance on 
the nursery site, was found bearing the fungus Cronartium coleosporioides 
(D. and H.) Arthur. No other species of Cronartium was found, and it 
seemed certain that the fungus on the pine seedlings could be no other than 
Peridermium filamentosum Peck., the aecidial stage of Cronartium coleo¬ 
sporioides. On May 1, 1915, all of the two-year-old yellow pine seedling 
beds were found to be infected with the fungus. Most of the infections 
were found along the north and east borders of the seedling beds. A large 
patch of Castilleja miniata was growing on the edge of a lodge-pole pine 
(Pinus murrayana “ Oreg. Com. ”) stand near the creek bank directly 
northeast of the infected seedling beds. The winds prevalent in the region 
blow both northeast and southwest, which is an important factor in spore 
distribution between the two hosts ; the aecidiospores from the infected 
yellow pine being thus distributed to the Castilleja plants and the sporidia 
borne on the castilleja leaves are transmitted to the young trees in the beds. 
Towards the middle of May, this fungus infection was found to be of serious 
importance on the yellow pine. From fresh specimens of the blister rust, 
two plants of Castilleja miniata were inoculated on May 3,1915. On May 23, 
uredospores developed on the underside of the leaves ; later the teleuto- 
spores developed, sporidia being produced on May 29. Duplicate experi¬ 
ments were conducted at the field camp at Priest River, Idaho, with positive 
results. The characteristic filamentous structure of the aecidia on the 
pine seedlings and the transfer of the fungus to castilleja plants prove the 
fungus to be Peridermium filamentosum Peck. In May 1915, the native 
lodgepole pine surrounding the nursery was found to be infected by Peri¬ 
dermium on the trunk, as well on the branches and needles. 

The trunk form (known locally as the " hip canker ") and the branch- 
gall form have been referred to Peridermium cerebrum Peck by Arthur and 
EjSrn. Experiments carried out, prove that the " hip canker " and the 
gall-forming Peridermium of the lodgepole pine are both Peridermium 
filamentosum. 

On May 17, 1915, aecidiospores from the "hip canker" of Pirns 
coniorta, were sown on two plants of Castilleja miniata. On June 3 uredo¬ 
spores were present on the leaves. The teleutospores appeared on June 
14. The Cronartium was identical with that previously produced by the 
inoculations on Castilleja miniata with aecidiospores from the Peridermium 
on the 2 year-old seedlings of Pinus ponderosa. This demonstrates the 
identity of the "hip canker" Peridermium with Peridermium filamentosum. 

The same may be said for the " branch-gall " of P. coniorta; aecidio¬ 
spores from the gall-forming Peridermium on branches of lodgepole pine 
sown by the writers on plants of Castilleja miniata , gave origin in all 
cases to Cronartium coleosporioides. Peridermium stalactiforme A. and EL 
which causes the blister rust of P. coniorta is also identical with P. fila¬ 
mentosum. 

The absence of oaks {Quercus spp.) the alternate hosts of P. hark- 
nessii and P. cerebrum confirms all that has hitherto been said. 

The yellow pine seedlings in the nursery were free from traumatic 
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injuries. It is safe to draw the conclusion, therefore, that the spore tubes 
which produce the infections in the seedlings penetrate the host in the ab¬ 
sence of all surface openings due to mechanical injuries. The period of 
development between the time of penetration of the host and the appear¬ 
ance of the aecidial eruptions on the stems is about 10 to n months. The 
infecting spores could have been either sporidia from the species of Cro- 
nartium on Castilleja miniata or possibly aecidiospores from the surround¬ 
ing lodgepole pines infected with Peridermium filamentosum. In June 1915 
a survey was made in the surrounding area of Savenac nursery for a dis¬ 
tance of half a mile. Fifty per cent of the lodgepole pine stand in close 
proximity to the beds was badly infected with P. filamentosum. Castilleja 
miniata was found growing in abundance under the trees. 

Experiments are being tried in order to control the disease: the follow¬ 
ing measures may be advised : 

1) spraying the seedlings in the nursery beds with the usual fungi¬ 
cides during the infection period ; 

2) eradicating and destroying all infected material; 

3) felling and burning the alternate host trees in the neighbourhood 
of the nurseries. 


PARASITIC AND OTHER INJURIOUS FLOWERING PLANTS. 
586 - Orobancheramosa2xAO.cuma.na Parasites of Tobacco in Roumania (1). 

— Grintesco I. in Directumea Generala a Regict Monopolunler Statului Buletin, Year XI, 
Part 3-4. pp. 10-31, Figs. 6, PI. 2 ; Year III, Part 1-2, pp. 1-28, Figs 7-13, and Part 3-4, 
pp. 20-23. Bukarest, 1915-1916. 

Amongst the numerous foes of tobacco existing in Roumania, the 
Orobanchaceae hold the first place both for the vast amount of harm they 
cause and for the rapidity with which they spread 

The species known in that region are two : Phelyfiaea ramosa C.A. 
Mey (= Orobanche ramosa L.) and Orobanche cumana Wallr., the last being 
now for the first time reported as a parasite of tobacco in Roumania. Phe¬ 
lyfiaea ramosa , commonly known by the names of “ Lupoae ” “ Ciuma 
Tutunului ” and " Cicee ”, appears about the end of June, and exception¬ 
ally, when the season happens to be very rainy and damp, in the second 
half of July or the first half of August. It may be said to spread over 
the whole of Roumania having been reported from: Zerbinit, Odobesti, 
Petricani, (Neamtu), communes of Maea and Braila, Bivolari (Iasi) Calda- 
rusani (Greci), Macin, and is very frequent in the northern districts of Do- 
brugia. 

There are, however, two large separate centres of infection, one in 
north Dobrugia, the other in Moldavia in the district of Priponesti-Tutova. 
Besides tobacco, this Phelypaea attacks numerous other cultivated and 


(1) See B. June 1911, No. 1938, and B, June 1914, No. 5 77 - 


{Ed.). 
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wild plants : hemp, Cucurbita Pepo , potato, etc. It is reported for the first 
time in Ronmania as a parasite of Filago avvensis, Veronica officinalis and 
Cuburbita Pepo at Suluk (Macin) and near the monastery of Cocos (Tulcea). 

Orobanche cumana Wallr., a plant but little known in Roumania, has 
spread from the south of Russia to Dobrugia, where the writer was able 
to collect several specimens attacking tobacco in the neighbourhood of 
Cocos. 

The writer gives a long description of both the species under exami¬ 
nation, of their varieties and sub-varieties, origin and geographical distrib¬ 
ution, and the means of control used against these parasites. 

587 - Turnip weed (Rapistrum rugosum, All.) in South Australia. — Andrew 
H. W. in The Journal of the Department of Agriculture of South Australia, Vol. XIX, 
No. 5, pp. 472-475, 2 Figs. Adelaide, 1915. 

Rapistmm rugosum was very prevalent in 1915 in the wheat fields of 
the Northern districts and elsewhere in South Australia. 

As a means of control against this weed, it is advisable to allow it to be 
grazed by sheep who eat these cruciferous weeds and destroy the plants. 
Also, careful examination of agricultural seeds coming from districts 
infested by Rapistmm should be carried out. 

588 - Carrichtera annua, a New Weed in Australia. — Quinn George and An¬ 
drew H. W in Journal of the Department of Agriculture of South Australia , Vol XIX, 
No. 4, pp. 380-383, Figs 2 . Adelaide, 1915 

In August 1915 a new plant belonging to the cabbage or mustard 
family ( Cmciferae) and submitted to the Agricultural Department, was 
identified as Carrichtera annua (U) Prantl, which has not previously been 
recorded as growing in Australia. The plant was not noticeable more 
than a couple of years ago, but now extends over 100 to 200 acres in the 
neighbourhood of Port Pirie (South Australia). This plant, if not exter¬ 
minated in the near future, is likely to become very widespread and -cause 
much trouble. Steps must therefore be taken to eradicate or restrict 
this weed by the local authorities, or private individuals, on whose land it 
may be found growing. 
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generalities 589 - Some Injurious Indian Weevils ( Curculionidae ). — marshall guy a. k, 

■ ; in Bulletin of Entomological Research, Vol. VI, Part 4, pp. 365-376, Figs. 1-5. London, 

I February 1916. 



Six new species of Curculionidae injurious to cultivated plants, are re¬ 
ported from India : 

1) Emperorrhinus defoliator , in the following districts: (Punjab) 
Ghawai,Kulu,Kangra; (Sikkim) Kurseong, Darjiling; (Assam) Khasi Hills. 
It destroys the foliage of the alder (Alms nitida), peach, apricot, pear, 
appAe and. cherry. 2) Coniatus indicus at Pusa (Bengal) injurious to Tama- 
3) Qmthorrhynchus forbdacat the larvae of which damage the 
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leaves of purslane ( Portulaca oleracea) at Pusa. 4) Baris portulacae damages 
the same plant by boring the stems, also at Pusa. 5) Athesapeuta oryzae 
attacks rice at Coimbatore, Pithapuram, Godaveri (Madras). 6) Acytho- 
peus citrulli, a pest of water melons, at Coimbatore (Madras), Hadagalli 
and Hagari (Bellary District) and Koilpatti (Tinnevelli District). 

590 - Insects Injurious to Cultivated Plants in the Nyassaland Protectorate (1). — Ma¬ 
son C. in Nyassaland Protectorate, Annual Report of the Department of Agriculture for the 
year ending 31 st March, 1915, pp. 36-49. Zomba, Nyassaland, 1915. 

Cotton. — Among Coleoptera the following may be mentioned : 1) 
four or more species of the family of Scarabaeidae , especially Plaesior- 
rhina trivittata Sch., which eats the pods; 2) a Tenebrionid not yet identi¬ 
fied, discovered in large numbers at Nyachiperi and Namiwawa, where it 
injures the leaves; 3) Ootheca muiabilis Sahib, (fam. Chrysomelidae) which 
also attacks the foliage; 4) Apion armipes Wagn. ( Curculionidae ) which 
has spread with extraordinary rapidity in the plantations, destroying the 
bark of the plants just above the collar; after an Apion attack an inva¬ 
sion of white ants generally follows causing the final destruction of the 
plants. Uprooting and destroying all infected plants is the best means of 
control. 

Among the Lepidoptera are: 1) Diparopsis casianea Hmpsn (“ red 
boll-worm ”); 2) Chloridea obsoleta F. (“ American boll-worm ”) which, 
besides cotton, attacks Cicer arietinum , Helianthus annuus, hemp, corn, 
ground-nuts, tobacco, tomato, Morus spp., Brassica spp. and ornamental 
plants belonging to the genera Solanum, Geranium and Hibiscus; 3) Pro- 
denia litura F., abundant during February and March; 4) Earias insulana 
Boisd., which also destroys the leaves and shoots of Hibiscus and is often 
found in the pupal stage in the trunks of Eriodendron, which may thus be 
numbered among the host plants of this moth; a Braconid, Rhogas (?) is 
reported to be a parasite of Earias ; 5) Sylepta derogata F. (“ cotton leaf- 
roller ”), abounding in the regions S. E. of Lake Nyassa ; among its natural 
enemies are two Chalcids, some Braconids, and an Eumenid; 6) Tortrix sp. 
" cotton shoot webber ” ; 7 )Acrocercops bifasciata Whrm. (?) “ cotton leaf- 
miner ** \ 8) Hypolymnas misippus Linn.; 9) Catopsilia sp.; 10) Aeon- 
tia graellsii Feisth. ; n) Ophiusa sp., which attacks and sometimes almost 
completely destroys the foliage; 12) Cosmophila erosa Hubn. ; 13) other 
Lepidoptera not yet identified belonging to the families Noctuidae, Ly- 
mantriidae , and Geometridae. 

Among the Hemiptera are mentioned : 1) Dysdercus nigrofasciatus 
Stal. and D. intermedins Dist., common especially on the river banks of 
the plateau; they cause the pods to fall off, premature flowering and va¬ 
rious other anomalies in growth and development; 2) Oxycaraenus hya- 
linipennis (?), common in the districts of Port Herald and Mpimbe ; 3) 
Anoplocnemis curvipes F., which has as host plants, besides cotton, also 
Helianthus , Dahlia, Hibiscus, Mango, Ficus sp., Brachystegia sp. and many 


(1) See B. July 19x4, No. 690. 


{Ed.). 
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annual or perennial Leguminosae; 4) a representative of the Membraci- 
dae ; 5) a species of Jassidae ; 6) Aphis gossypii Glover etc. 

Tobacco. — This plant does not in general suffer much from insect 
attacks ; the following may, however be recorded: 1) Prodenia litum F # 
which also attacks cotton, as has been already mentioned; as control, the 
arsenate of lead treatment is advised and also the collection and destruc¬ 
tion of larvae and eggs; amongst the natural enemies, besides the insect 
parasites already known, is also a bird, Conus scapulatus Dand. which 
destroys a considerable number both of larvae and adults ; the writer was 
able to examine the stomach contents of two of these birds and found in 
one of them 7 larvae of Prodenia litum , 23 specimens of Termes bellicosus 
Linn, and 1 species of Cambidae ; in the other, 2 .specimens of Gastromargus 
(?), 13 Termes bellicosus, 11 Prodenia litura ; 2) Phthorimaea heliopa Low. 
r tobacco stem caterpillar ”); for which it is advisable to destroy all the 
infected seedlings in the nurseries ; 3) Lasioderma serricorne F.; 4) Agrotis 
sp. (“ cutworms ”); 5) Hippotion celerio Linn. 

Maize. — Is attacked by: 1) larvae of Busseola fusca Hmp (?) that 
penetrate into the thickness of the cob, boring long galleries through it; the 
plants thus attacked wither and break off very easily at the least touch 
or breath of wind ; these larvae appear very late, when the maize is almost 
ripe, so that the damage is not extensive ; the late varieties are thus more 
subject to injury than the early varieties ; as control, it is well to remove 
all vegetable refuse from the infested fields and to introduce the practice 
as yet not applied in these regions of topping the plants 2) Chloridea ob¬ 
solete, F., Cirphis loreyi Dup. (?) Eublemma sp. injurious to the flowers, 
cause lesions that open the way for other insect attacks or for crvptogamic 
infections, etc.; 3) Elaunon erythrocephalus Oliv. (?); 4) Arctiidae, Lyman- 
triidae and larvae of Catopsilia sp. damage the leaves. 

Other Cereags. —- Wheat, barley, oats and rye have been injured 
by white ants, and in the district of Fort Johnston, a swarming of locusts 
has occurred in the wheat fields. 

Mustard. — At Namiwawa this plant has been attacked first by the 
larvae of Athalia sp., then by Aphis sp. and finally by a bacterial disease 
that completely destroyed the crop. 

Hegianthus. Is attacked by Anoplocnemis cunipes F. but with 

slight damage. It may be useful to plant many specimens of Heliantkus 
m the cotton fields, as Anoplocnemis may be attracted to these plants for 
which it shows a marked preference, and abandon the cotton. Cicer 
anetimm a favourite plant of Chloridea obsolete , another enemy of 
cotton, might be used similarly. 

^ GO > PEACH > pineappge. — Have been attacked by Drosophillidae 
that feed on the unripe fruit; some Scarabaeidae eat the ripening fruit 
ot peach, especially Plaesioorrhina trivittata Sch. 

1 — Two species of scale insects attack this crop: Diaspis 

pmtagona Targ. which has for natural foes in Nyassaland a fungus, perhaps 
apd a bcal species successfully controlled by two Lepidoptera, 
a Fyrahd and an Eublemma . 
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Khaya Senegalensis. —Special attention should be given to the larvae 
of Heteronygmia lencogyna Hmpsn. that injure the foliage; this insect is 
spread throughout all Nyassaland from the district of Zomba to that of 
Mlanje and must be also fairly common at Mbawa; the larvae of Mussidia 
albipartalis Hmp. perforate the bark and penetrate into the zone of the 
cambium, causing large and varied excrescences on the trunk and main 
branches. 

591 - Report on some Coeeidae from Zanzibar. — green Ernest e. in Bulletin of Ento¬ 
mological Research, Vol. VI, Part 4, pp. 375-376, London, February 1916. 

A iist comprising the following species collected by D r . W. M. Aders: 

I eery a seychellarum Westw., on Citrus limonii ; Asterolecanium banibu - 
sae Bdv., on stems of large bamboo ; Pseudococcus citri Risso, on immature 
cotton bolls, under the sepals; Ps . crotonis Green, food-plant not mention¬ 
ed ; Ps. perniciosus Newst., on Shu-shu, a Cucurbitaceous plant; Ps. vir- 
gatus Ckll., on cotton ( Gossypium ), and on Clitoria ; Lecanium hesperidum 
If., on indigenous fern; L. viride Green, on coffee leaves and young 
terminal shoots; Pulvinaria antigoni Green, on stem of dailies and on leaf 
of Luff a acutangula ; Ceroplastes floridensis Comst., on Per sea gratissima; 
Ceronema? africana Macfie., on Leguminous climber; Aspidiotus cyano- 
phylli Sign., and A. destructor Degn., on husk of coconut; A. dictyo- 
spermi Morgan, on stem of seedling mango ; A. ficus Ashm., on rose stalks; 
A. lataniae Sign., on husk of coconut; A. trilobitiformis Green, on pomelo 
[Citrus decumand) leaves, indigenous fern, Ficus elastxca and. young Citrus 
trees; Diaspis pentagona Targ. on Hibiscus sabdariffa and papaw fruits 
(Carica Papaya) ; Hemichionaspis minor Mask., on husk of coconut; Hemi- 
chionaspis sp., near rkododendri Green, on sisal hemp [Agave sisalana) ; 
Ischnaspis longirostris Sign, on coffee ; Lepidosaphes citricola, Packard, on 
orange rind and young orange trees. 

592 - Notes on Samoan Coeeidae. — Boane R. W. and Terris G. T. in Bulletin of Ento¬ 
mological Research , Vol. VI, Part 4, pp. 399-402, 3 Figs. London, February 1916. 

A list of coeeidae collected in Samoa including the three new species : 
Chionaspis samoana on palm trees ; Aspidiotus pangoensis, on coconut 
husks; and Lepidosaphes moor si on truks of orange trees. The other spe¬ 
cies enumerated are : 

Asterolecanium bambusae Bdv., very abundant on bamboo; Coccus 
frontalis (Green), Coccus viridis (Green), Lecanium psidii Green, and Pulvi¬ 
naria psidii, Marsk, on unidentified plants; Ceroplastes rubens Mask., 
extremely abundant on mango; Saisseiia nigra (Nietn), host not identified; 
5. oleae (Bern), common on oranges and several other plants; S. hemisphae - 
nca (Targ.), on several different hosts ; Eucalymnotus tesselatus Sign., 
on uni dentified host; Chionaspis citri , Comst., very abundant on orange; 
Hemichionaspis aspidistrae (Sign), on palm, banana and orange etc. ; Aspi¬ 
diotus cydoniae Comst., on orange and an unidentified plant; Chrysompha- 
lus rossi (Mask.), on coconut husks; Odonaspis seer eta Ckll., common on 
bamboo ; Lepidosaphes beckii (Newm), very common on orange ; L. gloverii 
(Pack), on orange; apparently much less common than L. beckii ; Parla- 
toria cinerea Doane and Hadden, common on orange. 
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593 - On the Existence of Two Annual Generations of the “Elm-galerucella” (Ga- 
leruca luteola P. Miiller) and their Alternation (i). — Eecaillon a, in Comptes 
rendus hebdomadaires des seances de VAcadimie des Sciences, Vol. 162, No. 13, pp. 481-484. 
Paris, March 27, 1 916 - 

In the region of Toulouse the “ elm galerucella " lays its eggs on the 
under-surface of the leaves of that tree, from the first days of May to the 
beginning of September, that is, a period of four months. There are two 
successive generations each of which reproduces itself in about two months. 
The second generation produces a third, the hibernating one; this genera¬ 
tion constitutes the first spring generation. But as each female lays eggs 
at repeated intervals during a period that may extend to one and a half 
months, the adults of the second generation appear before those of the first 
generation have finished laying their eggs, and those of the third genera¬ 
tion before all those of the second generation have finished reproducing. 
It happens, therefore, that individuals of " galerucella ” belonging to two 
different generations are found at one time on the elms. It may be poss¬ 
ible that adults of the second generation which have not yet finished laying 
their eggs should hibernate and continue to reproduce in the following 
spring (thus forming the first generation of the successive year) and that 
certain adults of the third generation should commence laying their eggs 
before hibernating. 

594 - Control of Injurious Aphids by Ladybirds in Tidewater, Virginia. — Fink Da¬ 
vid E- in Virginia Truck Experiment Station , Bulletin 15, pp. 337-350, Figs. 72-77, Norfolk, 
Virginia, 1915. 

The control of aphids, or plant lice, by distributing ladybirds on a 
large scale originated in the State of California. 

Shipments of ladybirds from California to Norfolk were begun in 19I0. 
The plan was to establish colonies of ladybirds, whence they could in time 
spread throughout the entire truck section of Tidewater, Virginia, During 
1910 to 1911 several colonies of two species of ladybirds, the spotted 
ladybird (Megilla metadata ) and the convergent ladybird (Hififiodamia 
convergens), were liberated, but the largest number of the convergent lady 
birds was established by the writer during the years 1913 and 1914. In 
all, 21 colonies were distributed, making a total of nearly a million lady¬ 
birds. 

The colonies were placed within five miles of each other and were 
usually liberated during the early spring; a colony contains approximately 
from 30,000 to 33,000 ladybirds. 

The life of a ladybird from egg to egg is from four to six weeks. The 
life of a larva is about 20 days ; that of the adult ladybird varies from 20 
to 50 days. 

The number of aphids eaten by a larva during its lifetime is about 
250; by an adult, from 100 to 1,000. 

There are five generations of the ladybirds in Tidewater, Virginia, 


(Ed,), 


(1) See B. Oct. 1914, N. 968. 
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During July and August the ladybirds for the most part do not breed, and 
are partly inactive. 

H. convergens prefers smaller, soft-bodied aphids, and is very fond of 
the cabbage aphis [Aphis brassicae C-), melon aphis [A. gossypii L.)> spinach 
aphis (Myzus persicae Sulz.) and bean aphis (A, rumicis L.); when food is 
scarce it will feed also on other species, and does not disdain even Macro - 
siphum mdbeckiae Fitch, a large red species which is common on golden 
glow ( Rudbeckia lacinata). In extreme cases it will feed on other sucking 
insects, like the egg plant lace-bug, and also on the eggs of the potato 
beetle, or even the pollen of certain plants, particularly maize. M. mac - 
ulata is less discriminating and feeds on any species of aphid within reach. 
The first to leave for hibernating quarters is the spotted ladybird, usually 
about the middle of November. The convergent ladybird during mild 
writers may continue to feed as late as Christmas. 

In California, the ladybirds hibernate during the winter in the Sierra 
Mountains. In Tidewater, Virginia, the convergent ladybird hibernates 
in proximity to the feeding areas in weeds, debris, or in the ground. The 
spotted ladybird hibernates on trunks and stumps of oak trees. 

There are very few natural enemies of the ladybirds though some 
birds feed on them. A large number are probably destroyed by persons un¬ 
familiar with their utility and who misake them for injurious species. 

The ladybirds are considered valuable as checks to sporadic outbreaks 
of aphids. Where the ladybirds were colonized, no further serious trouble 
from aphids has been reported. 

595 - Natural Enemies of Sugarcane Borers in Java. — van der goot p. in Mededeeiin- 
gcn van het Proefstation voor De- Java Suikerindustne, Year V, pp. 125-176, PI. X-XU. Sura- 
baia, 1915. 

A catalogue and description of the natural enemies of the Sugar¬ 
cane borers. Of the latter, the following species are known in Java: Dia - 
traea strictalis Su, (“ Gestreepte Stengelboorder ”) ; Chilo infuscaiellus Sn. 
(“ Gele Topboorder ”); Scirpophaga intacta Su. (“ Witte Topboorder ”) 
Grapholita schistaceana Su. (“ Grauwe Boorder "). The natural enemies 
are divided in two groups: egg-parasites, and larva-parasites; among the 
first, Phanurus beneficiens Zehntner attacks the eggs of Diatraea , Chilo and 
Scirpophaga ; Trichogramma australicum Girault attacks Diatraea and other 
injurious insects; Trichogrammatoidea nana Zehnt. attacks Diatraea and 
Grapholita . In the list of parasites of the larvae of Diatraea and Chilo , in¬ 
sects hitherto unknown in Java, are: 1) Iphiaulax medianus Cam., Iphiau- 
lax sp., Cremnops parvifasciatus Cam., Cremnops sp., Mesostenoideus sp., 
all in British Guiana ; 2) Ophion mauriiii , in the Island of Mauritius ; 3) 
Tachinidae spp., in British Guiana and Portorxco; 4) Licoderma ^-dentatum 
common in British Guiana; 5) an Blater and Chauliognatus marginaius, 
Drasterius elegans in Louisiana. 

Of importance are: Telenomus sp. and Heptasmicra curvilineata Cam. 
enemies, the first of the larvae, the second of the pupae, of Diatraea in 
British Guiana. 



768 


INSECTS ETC., INJURIOUS TO VARIOUS CROPS 


In conclusion, detailed particulars are given of the experiments made 
for the purpose of spreading and breeding Trichogramma and Phanurus, 
which are without doubt, the most efficacious parasites for the control of 
the borers of the sugar-cane. 

596 - The Effect of Cyanide on the locust-borer ( Cyllene robiniae) injurious to 
the Locust-tree (i),— Flint Wesley P, in Science, New series, Vol. XI/II, No. 1090, 
pp. 736-727. Lancaster, Pa., 1915. 

The researches of F. Sanford and C. H. Shattuck have made it 
seem probable that at least a part of the borers in infested locust-trees 
might be killed by introducing small amounts of potassium cyanide into 
the trunk and bark. 

The experiments conducted during 1915, in Illinois by the writer, 
with potassium cyanide and sodium cyanide gave completely negative 
results. 

The larvae were unhurt and continued to bore and excavate the wood 
within six inches of the auger holes. The cyanide had a very injurious 
effect on the trees, the bark was dead and the wood discolored for a varying 
distance around the holes where it had been placed. 

597 - The Spring Grain Aphis or “ Green Bug ” ( loxoptera graminum) in Ame¬ 
rica. — Webster F. M. in United States Department of Agriculture, Office of the Secretary, 
Circular No. 55, pp. 1-3, Figs, 1-3. Washington, D. C., February 5,1916. 

The spring gram aphis ( Toxoptera graminum) popularly known as the 
green bug, has appeared in grain fields in Tennessee, Texas, Oklahoma, Kan¬ 
sas, and north-eastern New Mexico. It is probable that the green bug is 
also in southern Missouri and Arkansas, as it is spreading much further 
north than usual. 

These recent outbreaks have been noted as originating largely in fields 
of early sown wheat, or in wheat fields following oats, which are attacked 
by preference and may spring up among the corn, thus attracting the 
aphids, which in consequence spread to the wheat crop. 

The principal natural enemy of Toxoptera is Aphidius testaceipes which 
lays its eggs in the body of the green bug, and the young, hatching from 
the eggs within the body of the host, ultimately cause the death of the 
“ bug ” 

As a means of control the fields should be carefully watched, and the 
spots where the grain changes from green to yellow should be ploughed 
under as deeply as possible and the ground harrowed and rolled. Straw 
may also be spread over the infested patches and burned. 

598 - Thrips (j Bagaallia oryzae), n. sp., Injurious to Rice in India. — william c 
B. in Bulletin of Entomological Research, Vol. VI, Part 4, PP 353-355, Fig,:, London, 
February 3*916. 

Thrips {Bagnallia) oryzae is reported from Madras and described as a 
.new species injurious to rice. 

> ;.,v 

Oct. 193.5. No. 11:03. , . , 
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599 - Philepbedra theobromae a new Coccid Pest of Cacao from Trinidad. — 

Green Ernest E. in Bulletin of Entomological Research , Vol VI, Part 4, pp. 377 - 379 > 
Figs. 1-3. Eon don, February 1916. 

Report on and description of a new coccid, Philephedra theobromae, 
found on pods of Theobroma cacao ; “ the insects were enclosed in a carton 
tent, and attended by the ant, Azteca chartifex ”, their natural enemy. 

600 - Agriolimax agrestrs, a Gasteropod causing Injury in Market-Gardens In 
the State Of New-York.— Baker Collins Frank in Science , New Series, Vol. XOT, 
N° 1100, p. 136. Eancaster, Pa., Jan 28, 1916. 

During the summer of 1915, Agriohmax agrestis D, caused consider¬ 
able damage in market-gardens in various localities in New-York State, 
attacking the subterranean as well as aerial portions of the plants. At Ca¬ 
nandaigua and Rochester it damaged potatoes by hollowing out large gal¬ 
leries in the tubers ; at Cyracuse, it was found attacking cauliflowers and 
lettuce together with A. campestris (Binney). 

601 - Animal Pests of Fruit Trees in New South Wales. —froooattw w. and gurney 

W. B. in Department of Agriculture, New South Wales, Farmer's Bulletin , No. 92, pp. 27-47, 
with Figures. Sydney, 1915 

A catalogue of the animal pests most injurious to fruit trees in New 
South Wales, with illustrative notes on their life history, distribution and 
on the amount of damage they cause. 

** Codling Moth ” (Carpocapsa pomonella Linn.). The adult insects 
appear towards the beginning of October at blossoming time, copulate 
and lay their eggs on the apple flowers; the larvae hatched* from these eggs 
penetrate the. fruit as it forms, destroying the seeds and spoiling the pulp. 
About half the apple harvest is ruined every year in this way. For controll¬ 
ing this insect, such good results have been obtained in these last years with 
arsenate of lead, that the Government has made a law for rendering obli¬ 
gatory the use of that insecticide in the appropriate seasons. The first 
application should be given within five days of the shedding of the petals, 
and the others successively in the fourth, sixth, ninth and tenth week 
after the flowering is ended. “ Woolly Aphis” or “American Blight” 
(Schizomura lanigera Kausm.) appears on apple trees in the summer and 
spreads rapidly when the leaves fall and the first winter rains begin. 
The insect cannot resist hot or strong winds, and frequently in the West 
many dead insects are found lying at the foot of the trees after a period of 
hot winds. The mild climate of New South Wales is favourable throughout 
the whole year for the development of this aphid, whose natural foes, 
including Lets conformis , do not constitute a sufficient check to its spread. 
The best control for Schizoneura lanigera is, besides the use of the usual 
insecticides, the introduction of resistant types, upon which other varieties 
might also be grafted. “ Northern Spy ”, brought over from America, 
has shown itself completely immune, and the " Majetin ” variety has also 
proved very satisfactory. 

During the spring and early summer of 1913-14, a parasite apparently 
identifiable as Thrips tabaci appeared in large numbers on apple, pear. 
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and other fruit trees in blossom. The damage caused was most serious, 
the fruit did not form and the harvest was reduced by 75 per cent. The 
least injured were the early varieties. The virulence and extent of the 
attack may be explained by the climatic conditions which were unusually 
favourable: a mild winter and a warm dry summer up to October. As 
means of control the application of tobacco extract and soap is advised ; 
good results were also obtained with benzol, which has the advantage of 
killing the insects and at the same time not injuring even the tenderest shoots. 
“San Jose Scale ” (Aspidiotus perniciosus Comst.) on apple, pear, cherry, 
plum, peach, apricot, almond etc. 

“ Mussel Scale " (Mytilaspis pomonim Bouche) on apple and pear. 

“ Apple Root Borer ” (Lcptops hopei Schon.) on apple, vine and other 
fruit trees. 

“ Pear and Cherry Slug ” (Selandria cerasi ), on pear and cherry. 

“ Brown Apple Moth Cacoecia responsina {postvzttma) Walk. — Is 
common on apple in South Australia, in Victoria and in New South Wales. 

“ Shot hole Borer ” ( Xyleborus solidus Eich.), Injurious to apple, 
pear, and plum. As means of control: cut away and burn all infected parts; 
manure abundantly to stimulate growth and strengthen the plants so as 
to resist attack ; apply a solution of carbolic acid and soap. 

Bryobia pratensis Carman. — Attacks and injures apple and pear. 
Damp weather is unfavourable to this insect, dry weather favours 
its growth and spreading. As control it is advisable to use sulphide of 
calcium, applying it at the end of the winter and in early spring so as to kill 
the eggs and newly hatched larvae. 

“ Pear-leaf Blister Mite ” ( Eriophyes (Phytoptus ) pyri Pgst.) — On 
apple and pear. As control, apply kerosene emulsion or sulphide of 
calcium after the leaves have fallen in early winter, repeating the operation 
if necessary at the end of the spring before budding time. 

“ Pear and Cherry Tree Borer ” (Cryptophaga spp.). — Are inju¬ 
rious to pear and cherry ; it is easily controlled with kerosene. 

“ Fruit Fly ** ( Ceratitis capitata Wiedm.) Generally on peach, orange, 
and less frequently on pear and apple (in New England), Means of con¬ 
trol: 1) gathering the infected fruit either for destruction or for boiling 
so as to prevent the emergence of the larvae ; 

2) dig deeply and frequently into the ground, turning it up so as to 
expose the pupae hidden in the soil. 

“ Painted* Acacia Moth “ [Teia anarloides Walk.). — Damages the 
foliage of cherry, apple, rose, pelargoniums and other orchard and garden 
plants. 

“Emperor Gum Moth" [Antheraea eucalypti Scott.). — Feeds on 
Eucalyptus leaves but is occasionally found on apple. 

“Grey-streaked Climbing Cutworm ” ( Prodenia littoralis Boisd.), — 
Occasionally attacks apple and may be controlled effectually with appli¬ 
cations of arsenate of lead. 
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602 - Reiuirvaria nan el I a , Micro-lepidopteron Injurious to Fruit Trees in Italy ( 3 ). 

'— \tl^NONE A in Rendiconh della Reale Accademia dez Li met, Classe di Scieiize FisicJie, 

MgU imhche c Naturali, Vol XXV, Part 3, 1st Half-year, pp. 188-195. Rome, 1916. 

In the first fortnight of March 1915 small red brown larvae were 
no tic ed in the orchards and gardens of Rome that injured the flowers of 
peach t fees. They were recognised as the larvae of a micro-lepidopteron 
later identified as Recurvaria nanella Hb. Nearly all fruit trees of the fam¬ 
ily of: R maceae are the host-plants. 

The*moths are very small and begin to appear after the middle of June, 
they ai«e most numerous in the first half of July. They remain during the 
daytime almost motionless with closed wings in the bark-fissures of the trunk 
and Larger branches. The young larvae appear towards the end of August; 
in the Roman orchards and gardens they feed* principally on the leaves of 
peach ftttd apricot; to a lesser degree they may be found also on cherry', 
morello cherry', apple, quince and pear. The almond tree and hawthorn 
are entitely immune. The young larvae penetrate into the leaf by a tiny' 
circular puncture in the under surface, preferably' near a vein, or in the 
angles formed by' the veins. When inside the leaf they excavate short and 
thread-like galleries which are usually' straight at first and then become 
toxtncnis, branching into different directions. The small caterpillars feed 
.on the green parenchyma of the leaf leaving the epidermis intact, but 
cause tie veins to wither at the places crossed by their galleries. When 
the bad season arrives they retire into the cracks and crevices of the bark 
where they' hibernate in a small cocoon. The young larvae emerge 
from, these winter coverings at the time when the host-trees begin to 
blossom and, in search of food, climb up to the flower-buds, where they' 
make their round, slightly oval puncture at the insertion of the peduncle. 
The puncture penetrates through the various coverings to the centre of 
the bud* ?, to the gynaeceum, where the pistil is attached to the axis 0 
the receptacle. Besides the flowers buds, the larvae attack also the leaf buds 
and the tender unopened shoots. Entering the young sprouts they spin 
silken tlreads round the tiny leaves binding them strongly r together and 
him&erUg their normal growth and development. The shoots become 
deforawl and this deformation becomes more marked as the leaves tend 
to uniu rl. In addition the larvae nibble the leaves more or less extensively 
and do not even spare the veins. 

The caterpillars remain on the green parts of the plants until about 
the end of April, and afterwards migrate to the woody parts to hide in the 
baik, when, finding a convenient place, they spin a tiny' white cocoon and 
pupate- 

603 - Piesiocoris rugicollis and Ortothy/us marginalise Capsids Injurious 

to Ajple Trees and Fruit in England. — fryer j. c. f. in The Journal 0/ the Board or 

Mymwlture, Vol. XXII, No. 10, pp. 950-958, Figs 1-4* Eondon, January 1916. 

iP Usiocoris rugicollis and Orthoiylus marginalis, two hemiptera of the 
fauaj ly Capsidac, are extremely" injurious to apple trees and frnit in England. 


(x) s»ee {191*1, No. 804) B. Aug. 1914. 


{Ed.). 
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After these insects have punctured the tissues of,the plant in order to suck 
up its juices, the portions of the plant surrounding the puncture appear as 
if poisoned and either die or undergo an abnormal development. Ihe 
leaves at first show scattered red or brown spots which later die and fre¬ 
quently drop out, leaving an undersized and ragged leaf which is incapable 
of doing its share in supporting the plant. The terminal-shoot on each 
branch suffers most severely, and there is, in consequence, an excessive 
production of short lateral twigs which often give a characteristic appear¬ 
ance to attacked-trees. The fruit in mild cases becomes distorted, some 
parts failing to develop, others growing abnormally so that there are scatter¬ 
ed pits and pimples over the surface. The skin shows rough discoloured 
areas sharply divided from the normal parts. The flesh underneath be¬ 
comes shrivelled rendering most of the fruit unsaleable. 

Not all -varieties suffer in the same degree : Bramley’s Seedling and 
Early Victoria (“ Emneth Early ”) do so but slightly. Allington, Pippin, 
Beauty of Bath, Gladstone, Grenadier, King of the Pippins, Lanes’ 
Prince Albert, Lord Derby, Lord Grosvenor, and Worcester Pearmain are 
usually seriously injured. 

Both Plesiocoris rugicollis and Orthotylus marginalis are natives of the 
British Isles and are widely distributed in almost every County, but 
mostly in the Counties of Cambridge, Suffolk, Kent, Sussex, Worcester, 
Hereford, Devon, and Cornwall. Formerly they were said to feed on 
willow and sallow, and to a lesser degree on alder and hazel. Apple as a food 
plant seems to have been only recently added to the series of host-plants. 
Spraying with nicotine and soap is advised as a satisfactory means of 
control. 

604 - Banana (Musa spp.) as a Host Fruit of the Mediterranean Fruit Fly (Ceratiiis 

cap it at a ) in the Hawaiian Islands (1). — back e. a. and Pemberton c. e. in 

Journal of Agricultural Research , Vol. V, No. 17, pp. 793-804, PI. UlX-IyXII. Washington, 

D. C , January 24, 1916. 

The banana export trade of the Hawaiian Islands having lately become 
very important, it has therefore become imperative to take any necessary 
precautions for the protection of mainland fruit interests against tmy 
possible infection. 

The Mediterranean fruit fly, (Ceratiiis capitata Wied.) attacks ripe 
bananas and lays its eggs in the peel, from w'lience the larvae on emerging 
penetrate to the pulp and cause it to rot. 

The unripe green fruit is not attacked. The peel when green is so sur¬ 
charged with sap laden with tannic acid that the slightest scratch pro¬ 
duces a Sow of this fluid which kills the eggs, or hinders the female from 
depositing them. 

The thin skinned Popoulu and Moa varieties (Musa spp.) are more 
frequently attacked by the insect, while the Chinese banana (Musa Caven¬ 
dish) and the Bluefield banana (Musa sp.) are almost completely immune 
to attack. 


{Ed.) 


no, 4 8 4 . 
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Not i out of 1,044 fruits of the Chinese banana ripening singly and pre¬ 
maturely in most favourable conditions for the purpose of oviposition, was 
found to be infested. From the facts stated, the writers believe that 
bunches of Chinese banana and Bluefield banana, when properly inspected 
for the removal of prematurely ripe, cracked or partially decayed fruits, 
offer no danger as carriers of Cevotitis , provided they are wrapped and shipp¬ 
ed in accordance with the demands of the trade and the Federal regulations. 

€05 - Observations on the Life Histories of some Insects Injurious to Pine Trees, in 
the State Forests of the Province of Minsk (Russia).-* borodaewskjj p. in Liesmj 
Journal (The Forestry Review), Year XEV, Part 8-9, pp 1222-1247. Petrograd, 1915 

These observations were made in the pine-woods of Mukhoiedowsk 
on the following insects injurious to pine trees: 1) Myelophilus minor Hart.; 
2) M . piniperda L.; 3) Ips sexdentatus Born. 

The most detailed observations were made on M. minor . 

Having elucidated the most obscure points of the life history of this 
last insect, the writer says that its development comprises the following eight 
phases : 1) egg ; 2) larva under the bark; 3) larva in the nest; 4) pupa ; 
5) young insect in the nest; 6) adult, injurious to the young pine shoots; 7) 
hibernating insect; 8) egg-laying insect. 

As it is most difficult if not quite impossible to control M. minor 
when in phases, 3, 4, 5, 6 and 7, it only remains feasible to do so during 
phases I, 2 and 8, during wich M. minor is ensconced under the bark of 
the attacked pine trees. The writer says that all works on the subject 
advise the destruction of the insect when in the larval stage, while the 
egg-laying insect receives no attention; on the other hand, the study of 
the tife-history shows that special attention shouild be paid precisely to 
this last stage. 

With regard to this phase of the insect's life, the writer points out that: 

1) M. minor , during its life cycle injures the pine trees twice; the first 
time on emerging from the cocoon in the year of its birth, the second after 
laying its eggs in the year following ; 2) in controlling the insect it is necess¬ 
ary to destroy not only the future but the present generations, the barking 
of the attacked trees should therefore be done at the time when the 
adults lay their eggs. . 

Tastly, the writer reports an observation that may be useful in control¬ 
ling the insect: in the parts of the felled trees exposed to the action of the 
sun no adults were found in the galleries, while in parts always in the shade 
they were found in considerable numbers. From this fact, which, in the 
writer's opinion, should be better investigated, it might be concluded that 
to destroy M. minor, which attacks the lower side of the felled trees lying on 
the ground, it would suffice to turn the trees in such a way as to expose the 
greater part of the insect's galleries towards the sun. If this conclusion 
is confirmed by further observations, this practice may prove very useful 
in case of a great diffusion of the insect, for example after a great storm, 
when the barking of the trees might be difficult to carry out on the many 
that fall. 
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606 - Ripersia resinophila, a Coccid Injurious to Pine Trees in the Himalayas.— 

Green E. E. in Bulletin ot Entomological Research , Vol. VI, Part 4, pp. 395-39/ Pigs. 1-3, 

PI. XVII. London, February 1916. 

A new species reported and described. Ripersia resinophila was found 
on Finns longifolia, at KLumaon in the Himalayas; and on Finns excelsia , 
in the division of Kamaraj, Kashmir. It attacks young plants. The young 
Coccids on hatching, at first crawl up the twigs and ensconce themselves 
between the pine needles in which they feed. Badly affected trees grow 
very little in height, only in thickness. The pest is not absolutely confined 
to young plants, but is found also, though less frequently, on branches of 
large trees. It is much attacked by Coccinellidae and parasitic Hymen- 
optera, while ants swarm on badly affected trees. 

The writer’s attention was first called to the insect by Mr. C. M. Me Crie, 
who found it in abundance at Takula, Binsar, Bhowali and Ramgarh (all 
in Kumaon). It appears commonest on hot sunny hillsides, at elevations 
between 4,000 and 5,800 feet. 

607 - Report on Insects Injurious to Flour and Grain in the Province of Ekaterinoslav 

(South Russia) in 1915 . — Witkowskij N in Kliosimtwo , Year XI, No. 3-4, 

PP- 51 - 59 - Kieff, 1916. 

The report presented by the author to the Conference of November 21, 
I9!5, on protecting flour and grain from the attacks of Calandra granaria 
I,, and other harmful insects, contains: the description of these insects found 
in the province of Ekaterinoslav; observations made regarding their life 
history, and the methods of control used by the Ekaterinoslav organisation 
for the provisioning of the army. 

The accumulation of large quantities of grain and flour in railway and 
private warehouses greatly contributed to spread of insects harmful to 
those products. 

During the spring and summer of 1915 the writer found the following 
species : 1) C. granaria Iy. ; 2) Tribolium c onfus am Duv.; 3) Tenebrio molitor 
Iy. 4) Sihanus surinamensis E ; 5) Laemophloeus testa ceus ly. ; 6) Tene- 
broides mauritanicus Iy.; 7) Ephestia kiihniella Zell.; 8) Plodia interpunciella 
Hb. ; 9) Asopia (Pyralis) farinalis Iy. 

C. granaria was found among wheat (the most damaged) and also among 
rye and oats. 

Targe quantities were found in one of the railway warehouses visited. 
The researches carried out on some thousands of grains have shown 
the percentage of damage to be from 8 to 10 % and the loss in weight 65 %. 

The following observations were made; m 

1) When the grain is stored in sacks, the multiplication of the insect 
is hindered by the adults not being all able to escape from the sacks, further 
the fertilised females do not all succeed in penetrating into the sacks to lay 
their eggs; 2) when the grain is stored in the warehouses in heaps, the 
activity of the insect finds an obstacle in the depth of the layers of grain; 
this has been proved by the fact that the insects have been found only in 
the upper parts. The writer gives an example of this in the case of a grain 
Jjjgjg, which had been stored for 12 years, where C. granaria only in any 
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quantity about 0.6 to 0.7 m. deep, was found in the upper stratum while 
in the lower strata the grain was perfectly sound. 

For preventing the damage, caused by E. granaria the writer advises 
the refusal of grain infested by the insect and containing more than 13 *4 
per cent of moisture, the excess of moisture being most favourable to the 
insect's development. According to the researches of Strakhow-Kolt- 
Chine, entomologist of the province of Voronech, C. granaria not only 
does not multiply in grain containing a small degree of moisture, but even 
those individuals that succeed in reaching it die out rapidly. 

With regard to Ephestia Kuhniella, the writer states that it has spread 
enormously and is a dangerous pest of wheat-flour. Though the writer's 
researches are still incomplete yet they prove that not all flour is infested 
by the insect, and what was attacked originated from a certain num¬ 
ber of mills where E . Kuhniella was abundant. It has also been proved 
that the larvae emerging from the eggs deposited by the females on the 
outside of the sacks, penetrate the sacks themselves and form nests in the 
flour by connecting together the larger particles with silken threads. When, 
however, the time of transformation from larva to chrysalis approaches, the 
larvae try to escape from the sack. E. Kuhniella like C. granaria , needs 
freedom for successful fertilisation and oviposition. The larvae work them¬ 
selves out of the sack with their mandibles passing between the threads 
without injuring the cloth. The larvae do not all succeed m escaping from 
the sack and the moths die unfertilized in the flour. The transformation 
into chrysalids lasts from one to two weeks. Great numbers of E. Kuhniella 
moths were observed from the middle of July to the middle of August. 

It is interesting to note that during the months of August and Sept¬ 
ember a great mortality was observed among the larvae of the insect; 
caused by a small endoparasite as yet not identified. The writer has 
been able to observe some cases of this endoparasite laying its eggs in the 
bodies of the larvae of E. Kuhniella . The larvae which covered the flour- 
sacks lying at the Ekaterinoslav station were all dead, and the writer 
obtained from them a parasite belonging to the same species he had 
observed in the warehouses laying its eggs in the larvae of E. Kuhniella . 

As a means of defence the writer advises sifting the flour as soon as 
the cold season begins, and its immediate removal from the mills. As the 
larvae of E. Kuhniella live in nests it is most probable that the sifting would 
remove the larvae, together with their nests and larval-refuse. The 
system of sifting the flour was applied at a mill in the province of Ekate¬ 
rinoslav and has given very good results both from an hygienic and an eco¬ 
nomic point of view. The operation costs about 4d to 5d per 220 lbs. of 
flour. 


AtEredg Ruggeri, gerenie responsabile . 
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ORIGINAL ARTICLES 


The Selection of Cereals in Italy 

* By 

Dr. Giovanni Patane 

at the Italian Mimstfy of Agriculture 


This article deals in particular with the work of selection and hybrid¬ 
isation carried on in various agricultural institutions in Italy. 

I. — “ R. Stazione Sperimentale di Granicoltura ”, AT Rieti. — 
In 1903 there was founded, at Rieti, a “Cattedra sperimentale di granicol- 
turn ” (Chair of experimental cereal culture), converted later, by the law 
of the 6th June 1907, into the “ R. Stazione sperimentale di granicoltura ”, 
It was from the outset, and is still, directed by Professor Nazzareno Stram- 
PELLi, whose name was already known in connection with important 
hybridisation work begun in 1897. 

At the Rieti Station, he first and foremost took in hand the improve¬ 
ment of the well-known “ Rieti ” wheat which, though held in high esteem 
owing to its rust resisting powers, was nevertheless of poor cropping value, 
being very liable to lodge. Having observed that resistance to lodging 
depends on the number, arrangement and shape of the vascular bundles 
in the culm (1), Prof. Strampelli satisfied himself that he would be un¬ 
able to attain the object in view by means of selection alone; without 
neglecting pedigree selection, therefore, he took up the work of hybridisa¬ 
tion, which seemed to him indispensable in order to combine in a new vari¬ 
ety of wheat the two qualities: resistance to rust and resistance to lodging. 
The results obtained by hybridisation, in contrast to those yielded by 
pedigree selection, enabled him to state that with sufficient patience and 


{1} Remiiconti della R. Accademia dei Lincei , Classe di Scienzc fisiche , matematiche e natu¬ 
ral!. Extract from Vol. XVI, 1st Half-year, Series V, Part 2, Meeting of the 20th January 190 j : 
Experiments on the selection and hybridisation of wheat and maize. Note by Dr. N. Stram- 
pelli. 
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perseverance, the desired object can undoubtedly be secured on this 
method* He is far from denying that with pedigree selection alone 
there may be the likelihood of obtaining excellent kinds, but this result 
is chiefly possible when the investigations bear upon a material not true 
to stock; in other terms, a material in which spontaneous cross-fertilisa¬ 
tion may have taken place. Such cross-fertilisation, though not possible, 
it is true, in wheat cultivated under normal conditions, is on the other 
hand anything but rare when southern kinds of wheat are cultivated in 
countries which are too northerly for them, and where excessive cold and 
moisture may readity lead to the atrophy or sterility of their anthers. 
Therefore, the desired result can only be attained with certainty by 
hybridisation; a proof of which may be found in the fact that the cele¬ 
brated Institute of Svalof, the birthplace of pedigree selection, has for 
some years now resorted to hybridisation to make good the deficiency 
found when the matter was left to chance. 

In the extensive experimental fields placed at the disposal of Prof. Stram- 
PEru since the foundation of the " Cattedra sperimentale ”, the work of 
selection and improvement of f< Rieti ” wheat, and other varieties, was 
undertaken along three different lines : 

1) Physiological and methodical selection of the " Rieti ” wheat. 

2) Acclimatisation (assisted by selection) of the best foreign kinds 
in the Rieti plain, with a view to imparting to them rust-resistant quali¬ 
ties. 

3) Hybridisation between different species and varieties with a 
view to fostering variations, in order to fix new types or kinds of wheat 
superior, in rust and lodging resistance and in yield, to the kinds previously 
obtained. 

The crosses made with successive generations yielded by segregation 
many thousands of forms, the most interesting of which are being studied 
and where possible, fixed. Prof. Strampeijj has also obtained a number of 
new types of maize, which are being studied and fixed as far as possible. 

The Station has at present 3 experimental fields under different me¬ 
teorological conditions ; 

1) Rieti Field, in a locality the climate of which is made very moist 
by the abundant fogs and the spring and summer dews. The chief ob¬ 
ject here is to produce types of wheat resistant to rust and lodging, and at 
the same time capable of the highest yields, especially in the valleys of 
central and southern Italy. 

2) Field of Foggia, where the aim is to produce wheats and oats 
that will thrive in the arid climate of Apulia. 

3) Field of Teonessa (at about 1000 metres altitude) intended for 
the production of new varieties of wheat, barley, rye and other cereals, 
suitable for cultivation in hilly and mountainous regions. 

In the investigations carried out on these three experimental fields,, 
by selection of the “ small species ” according to the idea of 
the method by hybridisation were followed. Table I gives 
: the pra^pdtgjW.of some of the most important wheats. 
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Table I. — Pure Pedigrees of some Important Wheats. 




Pedigrees 

begun 

Pedigrees 

definitely 

discarded 

Pedigrees 
still under 
trial 

“ Rieti ” . . 


2<)S 


125 

“ (dentil Rosso ” . . 


Si 

40 

41 

“ Shireft ” X “ Cologna '* . 


43 

31 

12 

“ Maiorca ”. 


2 ft 

— 

26 

Various soft wheats . . . 


4S1 

2^6 

245 

Various pollard wheats . 


lb 

12 

4 

Various hard wheats . . . 


70 

5 <J 

11 


Totals . 

1015 

55 i 

4*5 


Among the pedigrees which were kept, some, which constantly gave 
excellent results, are highly interesting. There may be mentioned, for 
example: 

1) A “ Rieti ” designated as number 745, which, for several years 
showed resistance to lodging, and a productivity superior (as much as 
6 to 7 y 2 bushels per acre) to those of the original “ Rieti ” and all the 
other pedigrees of this stock isolated. 

2) A “Gentil Rosso”, numbered 9, more rust-resistant and constantly 
more productive (4 j / 2 *° 6 bushels per acre) than the original t} T pe 
from Montevarchi and the other pedigrees of this kind isolated by the 
Station. 

3) Two pollards {1 “ White pollard ” known as “ Petanielle ” and 
1 “ Red pollard ”), which, though the grain produced was of inferior quality 
for bread-making, gave, in 1912, the exceptional yield of 81 bushels per acre. 

In all, up to the end of 1914, 273 crosses were carried out between na¬ 
tive and foreign wheats, and from them were obtained 1,288,924 possible 
types according to the calculations of the probable groupings of the anta¬ 
gonistic characters of the parents. Among these types there were taken 
in hand 4,776, of which 3,690 were discarded in the course of several years, 
so that at the end of 1914 there remained, including the crosses last creat¬ 
ed, 1,086 forms under study, some of which have given good results for 
several years and are at present being grown in bulk. In the very first 
rank are the following: 

1) “Gregor Mendel” Wheat, designated as No. 133 among the 256 
types obtained by the cross “ Rieti ” X “ Principe Alberto ”, It is resist¬ 
ant to rust and lodging, and yields as much as 52 bushels per acre. 

2) “ Carlotta Strampelli” Wheat, type No. 637 among those obtain¬ 
ed from the cross “ Rieti ” x “Massy”. This wheat, rust and lodging 
resistant, gives yields exceeding 70 bushels of grain per acre. 

Among the drought-resistant wheats, particular mention must be made 
of: “Dauno” (a hard wheat), “ Gargano ” (a soft beardless wheat), and 
“ Apulia” (a soft bearded wheat) resulting from the cross “ Rieti ” X “ Spelt 
white bearded .. 
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Before distributing these last 3 wheats, they must again be submitted 
to fresh tests in order to establish their merits beyond dispute. 

Prof. Strampeeli has also endeavoured to produce early varieties, and 
has already obtained important results. 

For wheat, in addition to crosses between different varieties he has 
also made crosses between species and even between different genera. 

The crosses shown in Table II are examples : 


Tab nn II. — Principal Crosses between Different Species or Genera. 


Tnticum turgidnm X 


X. durum X 

X. sativum X 

X sativum X 

X. sativum X 

X. safi vum X 

X. amyleum X 


T. durum 
T. polonicum 
T . spelta 
T. dicoccoides 
X. mnvleum 
X. villosum 
T. villosum 


T. dicoccoides X X. villosum 

Aegilops ovata X X villosum 

T. polonicum X X. villosum 

T. sativum X Aegilops irnincialis 

T. sativum X A. ventricosa 

T. sativum X Secale ceicale 

Hordeum nutans X H . bulbosmn 


These crosses yielded not only many interesting observations from 
the scientific standpoint, but likewise practical results, such as the crea¬ 
tion of new species, namely : 

Triticum giganteum, with very large ears, bearing grains almost equal 
in size to the coffee berry. 

Triticum furcatum , winch bears long prong-like awns similar to those 
of Hordeunt furcatum . 

Prof. Strampeixi is also conducting investigations in respect to the 
following cereals : 

1) Barley. — There have been obtained about 170 new kinds of the 
very highest value, one of winch, particularly productive, attained in 1914 
a yield of 73 bushels per acre on the elevated plateau of Leonessa. 

2) Oats. — From the cross Avena sativa x A . fatua there wera ob¬ 
tained about 200 new types, some of them very promising as regards pro¬ 
ductivity and above all as regards power to withstand the dry climatic 
conditions of the region of Foggia. 

3) Maize . — Various crosses made with a view T to obtaining very 
early and very productive kinds, with reduced vegetative growth, have 
yielded an exceedingly large number of new types, of which about 300 are 
at present under observation; some of them ripen at Rieti about the middle 
of August, and have given yields of 47 to 50 x / 2 cwt. per acre. 

4) Rye. — This is also being studied, but no noteworthy result can 
be mentioned as yet. 

The work of the Station of Rieti has been extended to other plants 
also, namely: pulses, potatoes, pumpkins, tomatoes, certain woody 
plants, etc. 

h ft L We may add that Prof, Strampejxi endeavours not only to give the new 
indisputable cropping value, but also, when possible, to impart 
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peculiar characters which may distinguish his creations. Thus, for instance, 
in addition to the wheat “ Carlotta Strampelli ”, he has obtained: 
the greyish-green lentil, two-coloured potatoes, lucerne with white flowers, 
with iron-grey flowers, greenish flowers, etc. 

In view of the good results obtained at the Station of Rieti with some 
of these varieties of wheat, the Ministry of Agriculture in 1915 establish¬ 
ed under the direction of Prof. Strampelli several experimental fields in 
different regions as adjuncts to agricultural institutions in Central and 
Southern Italy, in order to compare the varieties produced at the above 
Station with other wheats under extensive cultivation. The results of these 
comparisons pointed everywhere to the following conclusions : 

1) The wheat “ Carlotta Strampelli ” exceeded all others with re¬ 
gard to yield (30 to 50 bushels per acre). 

2) The wheat “ Carlotta Strampelli ” is the one most resistant to 
lodging, and to rust and other fungoid diseases. 

Although the above results have been carefully checked, Prof. Stram¬ 
pelli, before distributing this important quality of wheat to the public, wall 
next season repeat the tests in the various regions, in order to determine 
the best time for sowing and the most suitable quantity of seed for each of 
the different localities. 

The work thus briefly reviewed was accomplished in less than 10 years 
and has earned well-deserved praise from well-known scientific agri¬ 
culturists and scientists, among whom mention may be made of Toms 
Philippe Vilmorin, wdr. hold a very favourable opinion on the work 
of Prof. Strampelli. 

In addition to its w-ork of selection, the Rieti Station has carried out 
a series of important investigations and experiments relating to the fol¬ 
lowing questions: manures, rust diseases, parasites of cereals, trans¬ 
planting of cereals, preparation of cultures of root bacteria of the French 
Honeysuckle ( Hedysarum coromrium) , etc. 

II. — “ Societa Anonima Cooperativa Bolognese per la produ- 
zione Pi Semente della grande coltura ”, — On the initiative of Pro¬ 
fessor Todaro and under the auspices of the Society of Agriculture of the 
province of Bologna, the foundations were laid in 1908 of an “ Istituto di 
allevamento delle piante agrarie ” (Institute for agricultural plant breed¬ 
ing), directed by Prof. Todaro himself. The object of this Institute was to 
conduct selection work for the special purpose of “ individualising a very 
small number of kinds of wheat best calculated to meet the requirements 
of cereal cultivation in the province of Bologna ”. 

As the fundamental guiding line for his work, Professor Todaro adopt¬ 
ed the idea of “ small species ”, “ physiological ” or “ Jordan ” species, 
which leads to the chief importance being attributed to the first process 
of sorting out, the latter having of course, at the outset of the work, to be 
made in ordinary cultivated fields. On the whole, Prof. Todaro follows the 
method of pedigree selection practised at Svalof, and afterwards proceeds 
to the selection and pure cultivation of the types presenting most value. 

After the work of selection had successfully accomplished its first 
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phase, in July 1911, the above limited Cooperative Society of Bologna was 
formed for the production of seeds for extensive cultivation, and in the 
agricultural year 1912-1913, the seeds resulting from the first growth were 
obtained on - a commercial scale. In the following years, there were 
fixed and grown many wheats of the types of : “ Rieti ”, Cologna ”, 
" Masolino”, “ Bordeaux ”, “ Gentil Rosso mutico ”, “ Gentil Rosso aris- 
tato ”, “ Inallettabile ” (Non-lodging), " Turgido d’Australia ” (Austra¬ 
lian rivet). 

The separation and breeding are now accomplished facts and growing 
in bulk on a commercial scale has already been undertaken : in 1914 the 
Society sold more than 49 tons of seeds, and its members took 29 tons. 

With a view to promoting the spread of physiologically selected races 
in Latium, and introducing in that province the varieties esteemed else¬ 
where, the Ministry’ of Agriculture instructed Professor Todaro to make 
similar trials of selection and adaptation in that region ; they were begun 
in the agricultural year 1913-1914 by isolating and breeding 255 lines of 
wheat and 192 of oats derived from local cultivations on the Hopkins 
method, as wcdl as “ cinquantino Pelo ” maize and “ Pignoletto ” maize 
for poultry, and finally by instituting some trials for adapting to ordinary 
cultivation, “ Kirsche ” oats, “ Saragolla ” wheat, 1 rivet wheat, 3 types 
of “ Rieti ” wheat, and 2 wheats of the “ Cologna ” type —physiologically 
pure races obtained by the above Society 

Prom the best of the progeny’ the material was derived with which, in 
1913-1914, the trial breeding was begun for the choice of the best lines, 
which in their turn are being subjected, in 1915-1916, partly to a produc¬ 
tion test, and partly to a regional test. From the results obtained hither¬ 
to, the following conclusions may be derived : 

1) In a short time, there will be placed at the disposal of farmers in 
Latium, a small number of physiologically pure races of wheat suited to 
the environnment, characterised by high "productivity and by resistance 
to rust and lodging. 

2) The best type of the common “ Avena romana ” will soon have 
been segregated, 

3) Next year it will be possible to hand over for bulk cultivation 2 
valuable pure races of maize : one with grains very r rich in starch, specially 
suitable for feeding cattle; the other with grains rich in gluten, particu¬ 
larly' adapted for human food. 

Finally, Prof. Todaro proposes to assist in extending the cultiva¬ 
tion of brewers' barley by segregating the lines which will have been found 
most appropriate to the Roman Campagna, 

III. — ** R. Stazione Agraria ”, Modena. —At this agricultural 
Station, wheat selection work was begun in 1910, and is still continued 
under the direction of Prof. G. LoPriore and his assistant, Dr. G. D’Ip- 
TOZJTQ. 

The method of pure lines is adopted, obserwing the following 
points: (p . . . t 

choice of the,parent hfads, in p common, field. *; 
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2nd year: Comparative tests of the progeny of these heads, the grain 
of which is sown and cultivated separately. 

3rd year: Cultivation in bulk of the selected progeny 

The initial selection of the heads took into account the cropping 
power and resistance to rust and lodging, and was made from the follow¬ 
ing wheats: “ Gentil Rosso ”, “ Rieti ”, “ Cologna Veneta ”, " Polese ” 
(“ Colognese del Modenese ”),“ Noe ”, " Shireff ”, “ Rosso Olona ”,“ Quat- 
trocoste ”, “ Maiorca rosso ”. Altogether 209 heads were chosen, and the 
grain sown on 209 plots of 1 square metre to the number of 39 per 
plot. After the heads were ripe, the number of families reckoned as good 
was reduced to 10 only, namely: 3 “ Gentil rosso ”, 1 “ Quattrocoste ”, 2 
" Rieti ”, 1 “ Polese ” and 3 “ Cologna Veneta 

In 1912 these families were subjected to the first trial growth in bulk, 
then, in 1913, a second bulk trial w r as made and good results were obtain¬ 
ed as regards yield of grain. In 1914 a third bulk cultivation was made, 
discarding the “ Polese ” wheat, which showed insufficient resistance to rust 
and had not come up to the expectations based on the results of previous 
years (though it must be remembered that in 1914, throughout Italy, the 
season was unfavourable to grain formation). In 1915 only the “Gentil 
rosso ” was cultivated in bulk, and -was found very promising. On the 
other hand, the " Rieti ” and ” Cologna ”, holding out little prospect of 
success, were definitely abandoned. At present 6 families of stand-up 
hybrid -wheats are being bred, which were marked out in a group of 79 of 
the previous year, and from which good results may be expected. 

In addition to the wheat selection trials, tests are in progress for the 
acclimatisation of different kinds of Scotch wheat and oats: these will 
serve as the point of departure for other work. 

IV. — “ R. ScUOEA SuPERIORE DI AGRICOETTJRA ”, Ml LAN. — In this 
higher School of agriculture, selection is studied and practised by Prof. 
Ugo Brizi and Dr. B. Venino. 

In his studies, Prof. Brizi devote* himself specially to phenomena of 
cleistogamy and parthenogenesis, together with their consequences in ap¬ 
plied genetics. Other work in progress has for its object to solve (if this 
can be done with precision) the question of the inheritance of acquired char¬ 
acters, by means of a clearly proved natural process. The results hither¬ 
to obtained m&y be considered as excellent and will be published after re¬ 
newed checking. 

Special attention has been paid to the Cruciferae and the Cheno- 
podiaceae in the course of the breeding work, all the cleistogamic and 
parthenogenetic forms being studied and tested under cultivation on the 
Niesson method, thus completing that aspect of the latter’s experiments 
which was rather defective. 

In addition, some forage Gramineae and different kinds of wheat, 
oats, and brewers’ barley are being studied. 

For several years, study has also been carried out on some Legumin- 
osae, on the phenomena of segregation of hybrids produced artificially, 
on the Mendelian method, but here again, to give the results any value, 
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particularly in reference to DeVries’ mutations, the observations must be 
continued for ten years at least. 

Dr P. Venino has, since 1910, been making experiments of selection 
with “ Rosso Olona ” wheat, on the Nilsson method. 

After making some thousands of observations, he was able to separate 
2 families, the characters of one of which began rapidly to approximate 
to those of the “ Quattrocoste ” wheat, while the other varies continuously 
and also exhibits awnless ears. 

During the last season many bulk plots were laid out, yielding as a 
result, in the case of the “Rosso Olona ” wheat, high tillering power, 
strength of straw, and weight of grain. In the successive cultivations the 
weight and bulk of the grain has increased continuously. 

In short, Dr Venino has struck out the right path for improving the 
wheat “Rosso Olona ”, and, by taking his rigorously conducted experi¬ 
ments as a basis, he has every reason to hope that this wheat will be a 
thorough success (1). 

V. — “R. ISTITUTO SUPERIORE AGRARIO SpERIMENTALE ”, PERUGIA. — 
Prof. Alessandro Vjvenza, the director of this higher Royal Institute 
for Experimental Agriculture, began his selection experiments in 1900. 

For 6 years past he has been carrying on a methodical selection of 
the wheat “ Fucense semiduro Started on the Nilsson method, it pro¬ 
ved that, in the progeny of a given plant, there were marked differences 
betw r een individuals of the same family, to such an extent that this pheno¬ 
menon could not be ascribed wholly and solely to the segregation of charac¬ 
ters according to Mendelian laws; for :his reason it was thought advis¬ 
able to continue selection on a method approximating to that of HalEET 
and it was found that this 'wheat, which is a young strain, might be capable 
of \ ery marked modifications, exactly as the Darwinian theories would sug¬ 
gest. This observation appears to be confirmed by the results of another 
experiment made -with the “ reversible Vilmorin Wheat 

Vi. —. " R. Orto Botanico e Giardino Coloniale ”, Palermo. — 
This Botanical and Colonial Garden, under the direction of Prof. A. Borzi, 
has, since 1900, also devoted a part of its activity to work in connection 
with the selection of some varieties of cereals, beginning with barley (2), 
on which Dr Tropea has been working for several years with very encou¬ 
raging results. 

Fresh researches and experiments are proceeding for the purpose of iso¬ 
lating a Sicilian race of wheat resistant to seasonal changes ; other studies 
cover the following: Coefficient of density — Influence of origin of seeds on 
acclimatisation—- Enquiry into inheritance of recently acquired characters 
— Influence of time and depth of sowing on drought resistance and on the 
yielding powers of wheat, barley and oats. 

(i) Cf: Dr. P. Venino: 1) “ Di alcuni ibridi Garton ”, in I 'Agncolhim moderna, Year 1907, 

• nos 42 and 43 — 2) “ Cereali di primavera ”, Ibid, Year 190S, N os 51 and 52 — 3 ) “ Prime 
notizie intomo ai lavori di selezione del frumento “Rosso Olona”, in Annuario Ponfi, 
Vol. XI, 1912-19x3, and Vol. XII, 1913-1914. 

(z) Cf: C. Tropea : “ Risuitato di colture selezionate, I. Hordeum sativum ”, in Bollettmo 
^ del M, Drto botanico e Giardino coloniale. Year VIII, Part 4* Palermo, Tip. Prinlla, i 9 ° 9 * 
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VII. — “ R. Scuola Pratica di Agricoetura ”, Andria (Bari).— 
For the selection of wheat, undertaken in 1913, Prof 1 ,. ViVAREELE director 
of this Practical School of Agriculture, has mapped out a plan* directed to 
improving local varieties and to proving whether, in the droughty climate 
of this region, varieties from other regions can be acclimatised. The pre¬ 
dominating local variety is “ Bianchetta di Puglia ”, and the varieties 
introduced from elsewhere are : “ Gentil rosso ”, “ Noe ”, “ Rieti ” and 
“ Vilmorin reversible Wheat 

As regards the local variety, a short period of systematic selection 
was applied to begin with, then pedigree selection was adopted, taking 
the parent heads from a field containing the individuals produced by the 
systematic selection. At present, after having in the first year chosen the 
parent heads, the first phase of the second period has been reached, i. e 
the beginning of pedigree selection, which is to be followed in the third 
year b3 T bulk cultivation of the selected progeny. 

In any case a first important conclusion may be derived from these 
tests, namely, that the safest plan is to take in hand the already existing 
local strains. 

In future tests, Prof. Vivareeei will not only continue the work of pedi¬ 
gree selection, but will also carry forward his moulding-up trials, which, 
in conjunction with physiological selection, have already proved to be the 
fundamental means for obtaining the new strain of wheat which shall best 
correspond to the local conditions of climate and soil, and solve the impor¬ 
tant problem of abundant wheat production. 

VIII. — “ Istituto Agrario Vegni ”, Barueeo (Arezzo). — By 
means of the wheat selection carried out on the estate of the above Agri¬ 
cultural Institute, its director, Prof. Dante Vigiani, has been able to 
raise the average yield of grain from 17.38 to 25.93 bushels per acre. 

Since 1912-1913 he has made it his task to produce by selection a type 
of “ Gentil rosso ” more resistant to lodging, and thus to contribute, 
by careful and assiduous work, to increasing the grain production of that 
region. 

Prof. Vigiani did not confine his experiments to wheat, but extended 
them successfully to the following plants: oats, maize, beetroot, turnips, 
hemp, tobacco and forage plants. 

IX. — “ Istituto Agrario ” di Scandicci (Florence). ■—The Senator 
Prof. Passerine founder and proprietor of this Agricultural Institute, has, 
since 1900, conducted hybridisation tests on the wheat“ Gentil rosso ”, and 
has been able to show that the proclivity of this variety to lodgingis due to 
the structure of the culm, this latter having very thin walls, relatively large 
air space, and remarkable diameter of fibres in the outer sheath (1). To 
remedy this drawback, he tried crosses between “ Gentil rosso” and “Noe” 
and obtained a number of forms of “ Gentil rosso ” X <f No£ ” and “ Noe ” 
X “ Gentil rosso ”. The first of these crosses yielded 50 new forms, of which 

(i) Ct: ** Ricerche edesptritnze istituile nti poderi sperimentalEnel Iabaratorio di ciiimica 
agraiia e neU’osservatorio meUorologico, sotto la direzioae del prof. N. Passerini,»in Bollet- 
Hno deiristtiMo a%mno di Scandicci , Year 1915. Florence, Tip. G. Ramella & Co. 
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only 9 were sown separately. From their progeny 4 forms were isolated 
which resisted lodging admirably. 

Prof. Passerini is of opinion that* in order to preserve the characters 
of the new varieties, careful selection must be made every year. 

It is an established fact, in any case, that agriculture in Tuscany has 
derived appreciable benefit from the work of selection conducted by this 
investigator. 

X. — “Stazione Sperimentaee di Risicoetura ”, VerceiXi (Pied¬ 
mont). — This Station for Experimental Rice Cultivation, is under the direc¬ 
tion of Prof. Noveeeo Noveeei. It possesses a field for pedigree selection 
of rice intended specially for acclimatisation tests of new imported vari¬ 
eties, and pedigree cultivation of some varieties to be improved. It has 
a small meterorological station at which daily observations are made of 
climatic conditions, the vegetative behaviour of the different varieties of 
rice and corresponding phenomena, the results being afterwards collated for 
a series of years. 

Prof. Noveeei endeavoured to produce a first practical improvement 
of rice by the following means: affording rice growers the collaboration and 
technical advice of the Station ; making known good methods of cultiva¬ 
tion ; inspecting and directing cultivation; and distributing graded seeds 
to the most intelligent rice-growers. The result has been that some rice- 
growers have specialised in the production of pure rice seeds for supplying 
the market. 

The advantages derived from the foregoing by Italian rice-growers 
have been, and continue to be, most marked, and they will still further in¬ 
crease when the production of pure seeds has been facilitated by the sy¬ 
stem of transplanting introduced into Italy some years ago with highly 
promising results. This system obviates spontaneous reproduction of 
seeds prematurely dropping on the ground owing to various causes, and 
a pure product is thus secured. Physiological selection has retained and 
accentuated the best characters of the varieties imported from Asia of late 
years, which would certainly have degenerated failing this attention. Such 
was the case, for instance, with the variety “ Chinese originario ” or “ Ab- 
bondanza ” imported twelve years ago, which now furnishes 2 / 3 of the Ita¬ 
lian crop. It has been possible to maintain its cropping and disease- 
resistant powers, and even to improve its marketable qualities. 

The continued selection operating on one and the same variety has 
yielded earlier types, particularly suitable for cold and shady waters and 
soils, and, for later sowing, types with larger grain, longer, and richer in 
gluten, of higher commercial value, which in a short time became fairly 
widespread, to the considerable advantage of Italian rice cultivation. 

For 3 years the Station of Vercelli has carried on pedigree selection 
of rice in order to restore the qualities of pure lines to some of the best 
varieties, namely: 

, ( 1} Variety “Chinese” or “Bertone”, imported from Asia about 

M&ai t ,into the State of Piedmont: very early, of high commercial value, but 
l^^^ently^productive and with a limited yeld of polished grain. t 
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2) Variety “ Ostiglia ” : has lost a good deal of its resistance to di¬ 
sease and lodging ; limited production, limited yield of polished grain ; on 
the other hand it is fairly early and of excellent marketable quality. 

3) Variety “ Chinese originario or " Abbondanza ” : the best of 
those recently imported, cultivated over very wide areas, highly produc¬ 
tive, resistant to the different diseases, but less now than formerly ; on the 
other hand it ripens late, is easily lodged and of limited commercial value. 

Among these 3 selections begun, the most promising is that of the 
" Chinese originario ”. Next 3 year the selection of the 2 first varieties will 
be resumed and that of 4 or 5 esteemed varieties will be begun. After¬ 
wards, hybridisation of pure varieties will be experimented with. 

The Station of Vercelli also intends to organise importation and ac¬ 
climatisation of new’ varieties of rice as soon as it has the necessary means. 

It may be concluded that this Station, despite its exceedingly limited 
means, has within a short time furnished brilliant proof of its capacity. 

Conclusions : From what we have set out, and from what has been 
published in Italy in relation to the improvement of cultivated plants, the 
following conclusions may be drawn : 

1) In Italy considerable sums have been spent on controlling plant 
diseases, but very little for direct improvement of plants. 

2) The experiments of selection and hybridisation of w’heat begun 
in 1900 took on continuous form in 1905. 

3) The Royal Station of Rieti for cereal cultivation has obtained 
magnificent results, confirmed by all regional tests carried out disinteres¬ 
tedly and with the utmost care by various State Agricultural Institutes. 
It has furrished a valuable contribution to genetics in general, and to ce¬ 
real cultivation in particular. 

4) The Cooperative Society of seed producers of Bologna has isolat¬ 
ed and fixed numerous families of wheat in pure strains, which it has spread 
through certain parts of Italy, particularly Emilia. 

5) The Schools of practical agriculture at Scandicci and Barullo 
have obtained and spread in Tuscany varieties of wheat of higher yield and 
more resistant to lodging. 

6) In the following establishments : the higher Schools of Agricul¬ 
ture of Milan and Perugia, Royal Colonial Garden of Palermo, Royal Agri¬ 
cultural Station of Modena, and School of Agriculture of Andria, import¬ 
ant studies and experiments are being carried on which have for their 
object the progress of cereal cultivation, particular attention being given 
to local varieties of wheat. 

7) The Vercelli rice cultivation Station has in a few years rendered 
notable service to agriculturists, and has brought to a successful conclu¬ 
sion important work appreciated by Italian and foreign scientists., 

8) As in other departments, Italy has distinguished herself in that 
of the improvement of plants under extensive cultivation and in that of 
the application of the biological and chemical sciences to the problem of 
food suppl}'. 
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GENERAL INFORMATION. 

y 6 oS - Legislative Measures adopted by the Republic of Colombia for Agricultural and 
Livestock Development. — LLey 75 de 1915 {20 de noviembre) por la cual se fomenta 
la agricultura nacional, in Republics, de Colombia , Diano CHcwl, Year 1,1, No. 15658, 
pp. 174.5-1746. Bogota, 1st December 1915. — IX. bev 82 de 1915 (30 de noviembre) 
por la cual se fomenta el establecimiento de camicerias y refrigeradores (Packing Houses) 
para la exportacidn de cames. Ibid., No. 15 659, p. 1762, December 2,1915. 

I. — Under the first law above cited, the object of which is to foster 
national agriculture, there will be founded, inter alia, Stations of scientific 
agriculture in suitable localities of the Republic, with the object of carrying 
on study and scientific experiments; demonstrations bearing on the 
application of chemical manures, and the cultivation and acclimatisation of 
plants; and also of organising exhibitions of modern agricultural implements 
and machinery (article 1). — Each Station will have a special department 
for : agricultural meteorology, agricultural entomology, analysis of soil and 
water, introduction and distribution of useful seeds and plants, and impor¬ 
tation of chemical manures and breeding animals in order to improve local 
strains; in short, all that in necessary for the development and progress of 
national agriculture (article 3). A monthly organ will be issued ; El Agri- 
cultor Colombiano , which will give an account 'of the work at the Stations and 
furnish other general agricultural information, which consuls abroad axe 
likewise required to transmit (art. 6 and 8). The Ministry of Agriculture 
and Commerce will also organise at Bogota, industrial, agricultural and 
livestock exhibitions for 3 years, and further, similar exhibitions will be 
held every 2 years in the chief towns of departments, at the expense of 
,/ - the latter (art. 9). There will likewise be founded, as soon as possible- 
r ; ;: a centra Institute of Bacteriology in connection with the Stations of scienti, 
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fic agriculture, thus earring into effect law 72 of 1914 (art. 10). Model 
farms may be established in the 3 climatic zones (hot, temperate and cold) 
of Colombia (art. 11). 

II. — The object of the second law is to encourage the establish¬ 
ment in Colombia of meat packing-houses and chilling works for the ex¬ 
portation of cold-stored and canned meat. The plant and machinery im¬ 
ported by these establishments for the exclusive purpose of slaughter and 
preparing and preserving the meat will be free of import duty, this exemption 
remaining in force for 2 years from the beginning of exportation. Estab¬ 
lishments will pay the departments in which they are located only 10 
centavos (about 5^ per animal slaughtered, instead of the usual slaughtering 
tax, and will be exempted from all export duties which might be imposed 
by the Colombian Government, for a period of 20 years from the promul¬ 
gation of the present law (art. 1). The establishments must be provided 
with the necessary destructors and disinfecting plant, in order that day by 
day the offal may be burned or converted into manure (art. 3). Finally, 
the Government will undertake a census of the cattle in Colombia as soon as 
possible. 

609 - Agriculture and Livestock in the Spanish Gharb (Morocco).— yasquez Jose 
in La Indmtm peat ana, Year XVII, Nos. 507-51:, pp. 491-492, 502-504,514-515,529-530 
542, 550-553. Madrid Februaiy 10-April 1,1916. 

I. Soil The Spanish Gharb comprises the districts of Arcila, Earache 
and Alcazarquivir. The rich zones of Garbia, Aiaxa, El Jolot and Tilig, 
which have an area of about 932 square miles, form part of it. The 
country is chiefly hilly, the plain being limited to the river valleys.' The 
soils are: 1) mellow alluvial in the valleys; 2) sandy, reddish yellow in 
colour, on the hills and mountains; rich in humus and excellent for cereal-grow¬ 
ing ; 3) marshy or briny in the valleys of Maharhar and Haxef and near the 
mouth of theOuad-Trahahart (these extensive marshes are known under the 
name of Tembladeras) and in the valleys of Ouad-Mejazen, Ouad-Ouarour, 
etc. All these lands are rich in organic matter, with high capillarity, per¬ 
meable and hygroscopic; they are easily worked. The analysis of 2 soils ; 
A from the valley of Luccus, B from the sandy slopes of the Smid-el-Ma, 
made in the Agricultural Institute of Madrid, yielded the readings shown 
in the following table. 

Physical and chemical composition of 2 soils from the Spanish Gharb 
(parts per thousand). 


Physical analysis 

A. 

Valley of Lnccus 

B. 

Smid-el-Ma 

— 

— 

— 

Moisture.. . . , 

■ « • 24-50 

13-43 

Organic matter. 

. . 56.00 

59.20 

Limestone. 

, . . 146.60 

8.86 

Coarse sand. 

. . 120.00 

704,86 

Fine sand.♦ 

. . 461.40 

177.66 

Clav . 

209,50 

40*99 
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Chemical analysis of the soil dried 


at ioo° C. 

A 

B 

Nitrogen. 

O C)lj 

1-37 

Phosphoiic acid. 

2.03 

I.07 

Uinie. 

83 7i 

5-00 

Potash .... . 

i.6t 

0.63 


II. Climate. Moist and temperate; this zone comes within the re¬ 
gion of cultivation of the olive tree, in its southern subdivision. 

III. Vegetable Products. — i) Cereals. The wheats cultivated are chiefly 
Triticum polonicum , and to a much less extent TV. durum ; 4-rowed 
and 6-rowed barley; very little oats ; a little maize; a great deal of sorghum 
and millet; and a small amount of Phalaris canariensis . 

2) Pulses. The chief ones cultivated are : the horse bean (with 
small but floury seeds exported in large quantities to Andalusia), chick 
pea, and haricot. 

hiquorice grows wild in the fertile valley of L/uccus. 

3) Solanaceae : potato, tobacco, egg plant (this plant, extensively 
cultivated, produces fruits remarkable for size and sweetness), pimento, 
and tomato. 

4) Cumrbitaceae : calabash (a variety with large round fruits), melon, 
cucumber, and water-melon (very large fruits, the flesh being mostly light 
red in colour). 

5) Vine. In the Garb the same varieties (white and red muscat) as 
are grown at Malaga for making the famous muscatel raisins; in the region 
of Ahl-Serif the vine attains to great size and yields very big bunches of 
grapes. 

6) Olive tree. There are found here both the large-sized cultivated 
olive tree and the wild olive, very abundant, and producing an enormous 
quantity of small fruit from which a June oil is made. 

7) Fruit trees : orange (a variety called “lechm”, equal to the 
Spanish " naranjo chino ”, yields fruits superior to the Andalusian oranges)," 
lemon tree,carob tree (especially in the Wazau territory), pomegranate tree 
^yields very large sweet fruits and also occurs wild), date palm (attains to 
great size and exhibits 2 varieties, one with cylindrical and the other with 
pointed fruits), almond, plum, cherry and quince trees (the latter yields very 
large fruits); on the other hand, the apple tree, pear tree and peach tree do 
not thrive. The fig tree, yielding exquisite fruits, is represented by Moms 
alba (very abundant), and the Barbary fig (very abundant; its fruit is 
used to prepare an alcoholic beverage). 

8) Woods. The cork tree (Quercus suber) grows throughout the zone 
and in two kinds of soils; it forms entire woods which are termed “ Gabas ”, 
the natives do not utilise either the acorns or the cork, but only the wood, 
which they burn. 

Among the species which furnish timber for building or other industrial 
purposes, special mention must be made of: Callitris quadrimlvis , (with 
fragrant wood), Fmxinus excelsior, Populus alba, Ulmus campestris, Celtts 
australis, which attains a great size, and different species of Sdix, Acacia, etc. 





RURAI* HYGIENE 


791 


In the thickets and the wooded meadows (which comprise a part of 
the pasturage) there occur, in more or less close stands: Pistacia lentiscus , 
Ulexeuropaeus, Chamaerops humihs (very abundant), Erica arborea, brooms, 
arborescent ferns, etc. 

9) Pasture lands and grass lands. The principal plants of the pastu¬ 
rages and cleared lands (“ eriales”) consist of different species of: Scor- 
piums, Silern, Raphanus , Asphodehs, Vida, and comprise also: Ombrychis 
sativa, French honeysuckle (Hedysantm coronarium) growing wild in the 
district of Arcila and elsewhere, Anthyllis miner aria, Avena fatua and 
A. flavescens. Arrenathenm elatms and the yellow lupin cover wide 
areas. 

In the numerous natural grass-lands which lie along all the streams 
there predominate : Lolium itahcum, Trifolimi repens , T. pratense , T. pe¬ 
lerine, Alopecunis pratensis, abundant in damp places, etc. 

The writer advises that intensive cultivation should be promoted in 
connection with maize, millet, sorghum, Phalaris canariensis , rice (in the 
marshy zone of Smid-el-Ma), the cotton plant ( Gossypnm religiosum) 
and also grass-lands for stock-breeding purposes. 

IV. Livestock Production. — 1) Horses. There are two clearly distinct 
types: <a) the Barbary type; b) the product of a cross between the Barbary 
and the Arab type. The Arab horse is bred in the interior of the country 
(in the valley of Ouad-Draa near Tail at). In the different skeletons of 
horses examined by the Author the number of cervical vertebrae (7) and 
that of dorsal vertebrae (8) was constant. 

2) Cattle. This breed represents a mixture of different or even 
opposite characters : some of the cattle axe brachycephalous, others dolicho- 
cephalous; their horns are small, and stature rather low; they are fairly 
good working animals, but poor meat and milk producers. In the region of 
Anghera the Dutch cow has been imported from Spain, and crossed with 
the local breed to improve the production of milk. 

3) Sheep. There are 2 breeds: a) Merinos, b) Syrian (Asiatic) 
and their hybrids, both sometimes mingled in the same flock. The sheep 
of the Merino breed are 31.52 to 33.49 inches in height; their fleece, very long, 
white or yellowish, welds a wool of superior quality, which is exported 
in large quantities via the port of Larache. The Syrian breed is higher 
in stature and furnishes a less esteemed wool, but its meat is better. The 
individuals of this breed sometimes have 4 or 6 horns. 

4) Goats. The goats, which are very numerous, but held in little 
esteem by the natives, are a variety of the breed inhabiting the southern 
part of Spain ( a cabras costenas ”); they are small in stature, with long 
black hair, and yield little milk. 

610 - Observations on 5 North-Ameriean Species of Sinmlium and their possible Ac¬ 
tion in disseminating Infectious Diseases. — jobbins-pombry, Arthur v., in 

United States Department of A onculture, Bulletin No. 329, 48 pp., 15 tigs., 5 plates. \\ ash- 
ington, March 6,1916. 

Certain species of the insects known as “buffalo gnats 0 (Simulium) 
are considerable pests of man and domestic animals in the United States 
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as well as in other countries. Although the principal area where they abound 
in North America is in Canada and the Northern States, the pests of this 
group occur as far south as Louisiana and Florida. While they are de¬ 
pendent on running water for development (48 hours in stagnant water 
sufficing to kill the larvae), they make use of very small streams and to 
some extent of irrigation ditches, and are consequently found occasion¬ 
ally in considerable numbers on the drier parts of the country. 

About twenty years ago, buffalo gnats attracted great attention along 
the lower Mississippi: they frequently became so abundant that plantation 
operations were stopped on account of very painful attacks against live¬ 
stock as well as human beings. These great outbreaks were due to condi¬ 
tions produced by the overflow of the Mississippi river. The perfection of 
the levee system has changed these conditions, so that the outbreaks are 
less frequent and of greatly reduced severity. The damage done by buffalo 
gnats results from their painful bite and the loss of blood which ensues. 
When they are abundant they sometimes cause the death of livestock. 
At the present time no cases of disease transmission can be attributed 
definitely to buffalo gnats, but there is the possibility that future investi¬ 
gations may prove them to be transmitting agents of some infectious diseases 
(virulent anthrax. Psoriasis guttata , chicken and hog cholera, and pellagra). 
The study of their biology is of great practical importance, and was carefully 
carried out by the Author in regard to 5 species : S. venustum , S. vittatum, 
S. bracteatum, S. jenningsi and S. pictipes. The following are some of 
the results : 

A female lays the maximum number of 500 eggs. The number of 
generations per year varies according to species and latitude. In the 
Southern States of the Union these species seem to supply one generation 
after another uninterruptedly from March to the middle of November, that 
is, till the onset of severe cold. The life cycle of one generation during the 
summer takes about 4 weeks; 7 days in the egg stage, 17 days in the larval 
stage, and 4 days in the pupal stage. The space of time between egg and 
adult insect, however, varies according to environment, and above all tempe¬ 
rature, being shorter in proportion as the latter is greater. In South Caro¬ 
lina there are* probably 5 or 6 generations annually for all the above species 
except S. pictipes , which normally has 3. In Illinois there are only 3 or 4 
generations of S. venustum. 

The larvae of Simulium are frequently parasitised by Nematode worms 
of the genus Mermis and also Myxosporidia ; they are also attacked'by species 
of Hydropsyche . The pupae are not known to suffer from these parasites. 
The adult insect is often attacked by Met mis, and several writers have de¬ 
scribed other enemies of this insect is different countries. 

Whether or not the buffalo gnat is a transmitting agent of disease is 
still a moot question. There is a serious difficulty in the way of solving 
this problem by experiment, as the adult insect refuses to engorge while 
in captivity. Therefore all that remains is to dissect the captured insect, 
v If it could be proved that a Simulium which has once engorged blood and 
oviposited is still ip a condition favourable to a second opposition, that is, 
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if rudimentary eggs are present in the ovaries awaiting only a second blood 
meal for successful development, then there would be a more definite basis 
for a theory of disease transmission by these insects. ” The Author used 
this method, and he discusses the results, which prove the following facts: 

1) In all adults taken while ovipositing apparently digested blood 
was found in the stomach. 

2) No eggs within the ovaries developed to the fullest degree without 
engorgement and the requisite time in which to digest the blood meal. 

3} There appears to be strong evidence that after ovipositing (which 
leaves a few fully developed eggs in the ovaries and the remainder in a 
rudimentary condition apparently awaiting the necessary factors for deve¬ 
lopment), adults feed again and continue to develop their eggs. The fe¬ 
males alone are found engorging on blood, which indicates that they have 
acquired this habit for a special purpose. 

Appended to the study is a bibliography numbering 227 works. 

611 - An Experimental Study of Pellagra in Mississippi, United States. — Scientmc 

American , Yol. CXIV, No. 4, p. 95. New York, January ac, 1916. 

Doctors Goedberger and Wheexer, of the U. S. Public Health Ser¬ 
vice, have just reported the results of a most interesting experimental inves¬ 
tigation of pellagra, carried out at the farm of the Mississippi State Peni¬ 
tentiary. A volunteer squad of 12 white male convicts from 24 to 50 years 
of age was organised, and these men submitted themselves to experiment, 
under the incentive of an offer of pardon from the Governor, together with 
assurance of proper care and treatment if needed. There was no history of 
the occurrence of pellagra on the farm, and from the beginning of the experi¬ 
ment the squad was strictly segregated and placed under guard day and 
night. One man was disqualified in the course of the experiment. The 
rest remained under observation from the beginning of February to the end 
of October, 1915. Until April 19th they were kept on the ordinary prison 
diet, and no evidence of pellagra was detected. Thereafter they were kept 
on a restricted, one-sided, mainly carbohydrate (cereal) diet. Of the n vol¬ 
unteers, no less than six developed symptoms, including a “ typical ” 
dermatitis, justifying a diagnosis of pellagra. No other person on the farm 
presented evidence justifying even a suspicion of the disease. 

612 - Brewers Yeast as a Source of Vita mines. — Sdenttc American , Voi. cxiv, N. 13, 
p. 324. New York, March 25* 1916. 

A recent report by Mr. Atherton Seidexe, of the Hygienic labora¬ 
tory U. S. Public Health Service, describes a successful process of obtain¬ 
ing a cheap and stable vitamine in concentrated form, for use in treating 
nutritional deficiency diseases, such as beriberi, pellagra, etc. The prepa¬ 
ration is obtained from brewers’ yeast, which is pressed, autolysed by keeping 
at a temperature of about 100 deg. F. for 48 hours, and filtered through paper, 
the filtrate then being treated with Leoyb’s colloidal hydrous aluminium 
silicate reagent. Finally a solid residue is obtained by siphoning, desic¬ 
cation, etc. The preparation has been given to pigeons in dose of 0.05 gram 
on alternate days, and the pigeons were thus enabled to retain normal 
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health and weight on an exclusive diet of polished rice, wHch would other¬ 
wise produce fatal polyneuritis. Completely paralysed pigeons have also 
been promptly cured by this new remedial agent. 

613 - The Bureau of Applied Botany attached to the Scientific Committee of the Rus¬ 
sian Ministry of Agriculture and its first 20 years of Work (1894-1914).— reghel r. , 

in ft Tpydbi Biopo no npuKaaduofi Bomamim » (Bulletin of Applied Botany), 

Year VIII, No. 4-5 (79), pp. 327-658. Petrograd, 1915 

This Bureau, created in 1894, was intended to have three depart¬ 
ments : 1) Scientific research; 2) Acclimatisation; 3) Information. Mt 
was at first called upon to study the cultivated and wild plants, noxious 
plants and weeds of the Russian Empire ; but from 1907 onwards this pro-, 
gramme was cut down. A special Bureau of Mycology and Plant Diseases 
was created; the study of ornamental plants was placed in the hands of 
the Imperial Botanical Garden of Peter the Great in Petrograd, and that 
of forest plants in those of the institutions under the Forestry Department, 
At the present time the sphere of action of the Bureau extends to the follow¬ 
ing plants; 1) Cereals (wheat, barley, oats, rye, millet, sorghum, rice, etc.) (1); 
2) Industrial plants (textile and oil plants, etc.) and other agricultural 
plants; 3) Market garden, medicinal and aromatic plants, etc. Finally, the 
Bureau studies the natural flora, on the one hand noxious plants and weeds, 
and on the other hand meadow plants, especially grasses, sedges and pulses. 

The Bureau did not begin operations in a regular way until 1907. 
The staff now consists of the director, a sub-director and 5 assistants, 
the work being distributed so that each is in charge of a given department. 

The subjects studied include wheat, oats, weeds, comparative 
morphology of meadow grasses and sedges. As regards cultivated plants, 
the work chiefly relates to obtaining and fixing the different races of-plants 
which are of practical importance to a given region. For these investiga¬ 
tions the Bureau secures seeds from all parts of the Empire, either through 
its "correspondents, or from farmers direct, reproducing them and carry¬ 
ing on selection work in the fields of its different sections. The letter at 
present number 4, of which % own their lands, which were given by the 
State, namely: the section of Voronej (264.40 acres); and that of Novgorod 
(449.5 acres); they also have experimental fields in other adjoining provinces, 
and some similar fields in the Caucasus and Turkestan. The location for 
each section and field is selected so as to present the conditions of the 3 prin¬ 
cipal typical natural regions of the Russian Empire, namely: forest, steppe, 
and semi-desert. 

As regards the organisation of the work of the Bureau of applied Botany, 
an idea of it may be gathered from the method adopted by it for cereals, 
which is as follows: The entire crop originating from the seed distributed 
to the sections and to each experimental field of the Bureau is forwarded 
in the ear, to the Bureau at Petrograd, where it is examined by specialists. 
In order to study this material, the ears are sorted out according to varieties 
» 

(1} The. Bureau does not deal with maize in particular, the latter being the subject of special 
study at the Agronomic Station of Ekaterinoslav. 
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and the hereditary differences between the different forms of a given variety 
are determined. On the basis of the results of these first enquiries, the 
different races are isolated and are studied as follows : On the one hand the 
isolated races ate multiplied in pure lines (originating from an ear or a pan¬ 
icle), and their special biological features ascertained, together with their 
economic importance in agriculture if possible ; on the other hand, on the 
basis of the material gathered, there is determined the geographical distri¬ 
bution of the different varieties, and afterwards that of the races isolated 
from the mixed local forms. The determination of geographical distribu¬ 
tion and the number of different races in the mixed, local forms is of great 
practical importance, as it clearly establishes the adaptability exhibited by 
these different races in the course of the struggle for existence under the 
local conditions of the different regions. 

In the course of the investigations of the races of a given species, ob¬ 
servations on mixed forms are gradually reduced, and chief attention is 
directed to the pure lines of the different races. The races fixed by the Bureau 
not being found on the market generally, the Bureau has organised the 
production of pure lines of the most interesting cereals, in sufficient bulk 
to allow of supplying them in small quantities for comparative tests. 

At present the Bureau possesses io special collections, namely : 

1) Wheats (4 100 samples ; 585 pure lines). 

2) Barleys (2 932 samples ; 677 pure lines). 

3) Oats (1 091 samples ; 98 pure lines). 

4) Ryes (385 samples). 

5) Millet, Sorghum, Rice, Maize (250 samples). 

6) Industrial plants (844 samples, including 454 of sunflower). 

7) heguminosae (221 samples). 

8) Meadow plants (490 samples). 

9) Weeds (seeds of 520 species) ; subterraneans parts of 30 species ; 
500 samples of weed oats). 

10) General seed collection (1 699 samples of seeds, chiefly ornamental 
plants). 

Furthermore, the Bureau has since 1908 published a monthly Review 
entitled : «Tpy#H Biopo no npnKjia^Hoii BoTannK-fe» (Bulletin of Applied 
Botany) which, since the Plant-breeding Congress held at Petrograd 
in 1912, has been recognised as the central scientific organ for the 
work of plant selection in Russia. This periodical contains not only original 
Russian work, but also summaries of Russian and foreign work on the sub¬ 
jects which are within the scope of the Bureau. The original articles are 
summarised in French, English or Batin. Furthermore, this periodical 
often publishes, in an appendix, translations of the most important works 
published abroad, which may afterwards be collected into separate 
volumes. Finally the Bureau also publishes propaganda pamphlets on 
the subjects within its competency. 
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CROPS AMD CULTIVATION. 

614 - The Presence of a Wet-repelling Film on the Surface of Particles of Sand and 
Mould. — Devaux, II., in Comptes Rendus de VAcademie des Sciences, Vol. 162, No. 5, 
pp. 197-199. Paris, January 31,1916. 

On scattering a little dry sand on any water surface it is observed 
that most of the grains float. The usual proportion found by the Author 
with a sand of 0.37 mm. to 0.63 mm. diameter of grain was 60 to 63 %. 
A curious fact is that when the sand is very slightly moist (0.5 %), it still 
floats, better even than when dry in many cases, the proportion going up 
to 90 %. As soon, however, as the percentage of water reaches 1 %, all 
the grains immediately sink, not a single one floating. Therefore important 
changes must take place in the relations of the water to the sand, according 
as the latter is dry or moist to any degree. 

Direct examination of the floating grains shows them to be incom¬ 
pletely wetted; a small area of surface remains dry, even after the lapse 
of several days. 

It was found tha : 

1) After calcining, all the grains sink at once,- retaining this 
sinking quality for several days. 

2) When grains of sand are dropped on to a thoroughly clean water 
surface over which a thin film of an inert powder (talc) has been spread, 
each grain of sand in falling displaces the talc grains violently, which is a 
sure sign that a foreign substance with low surface tension is yielded up by 
the sand at the surface of the water. Th*s substance is still given off by 
sand with 0.5 % of water and also sand with 1 % or more. In the latter 
case the quantity of substance given off Is greater than with dry or nearly 
dry sand. The latter result is of particular interest because, in the case of 
moist sand, all the grains thrown on the water sink at once. This sinking 
is accompanied by a divesting process; the moist sand may be regarded as 
surrounded by two concentric layers, one of watei lying immediately against 
it, and the other of low tension impurities. This latter is an organic 
coating destroyed by calcination and displaced mechanically by the water 
in the second case . 

These facts are not confined to pure sand; they are also exhibited 
by soil to a much more pronounced degree even, in the finer portions. They 
axe at their maximum in humus, and at their minimum in clay. The almost 
universal presence of a wet-resistant coating on the particles of the majority 
of soils is therefore a demonstrated fact. Necessarily, it reacts on the 
capillary properties of the soil. 

615 - The Movement of Soluble Salts with the Soil Moisture, Experiments at Utah, 
United States. — Harris P. S., in Utah Agricultural College Experiment Station, Bulletin 

„ ' No, 139, pp. 119-124, 3 tables, 2 diagrams. I y ogan, Utah, 1915. 

, In theirrigated districts of the arid regions in the United States, where 
vespcgestvs quantities of water are used, there is,usually an accumulation of 
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alkaline salts in the soils of the lower lands, in such quantities as to prohibit 
the growth of crops. 

With the object of reclaiming these soils by drainage, it is important 
first of all to determine the rate of movement of injurious salts with water 
through the soil. To clear up this question the Author carried out a 
number of experiments to ascertain the movement of salts : i) horizont¬ 
ally ; 2) upward ; 3) downward. 

1) Horizontal movement of salts. —Special tanks were arranged, made 
of galvanised iron, 6 feet long, 1 foot wide and 4 inches deep. Soil (or other 
substance) was placed in the tanks to a depth of 3 inches, and, during the 
six months' period of experiment, 10 litres of tap water entering at one end 
were passed through the soil in each tank. The first 5 square feet of this 
soil were covered with paraffined paper to prevent evaporation, one square 
foot being left open at the end opposite to the water inlet for free evapo¬ 
ration of the water. The different substances used in the experiment 
were : 


1) Greenville loam 5) Clay 

2) Greenville loam + 1 ° 0 NaCl 6) Muck 

3) Greenville loam -J- 2 % NaCi 7) Manure 

4) Sand 

At the end of the experiment the soil etc. was removed from the tanks 
in foot sections and the samples numbered 1 to 6, starting from the water 
inlet. The quantity of soluble salts remaining in each section was then 
determined. By averaging the quantity in each section of the different 
substances, the figures of Table I were obtained. 


Table I. — Average quantity of soluble salts remaining in each section of soil 
through which 10 litres of water had passed horizontally in 6 months (in 
parts per million of the dry substance). 


Section No. i 

Section No. 2 

Section No. 3 

Section No. 4 

Section No. 5 

Section No. 6 

I 986 

I 782 

2 773 

3 574 

7 HO 

39 830 


2) Upward movement of salts. —Evaporating cans of the Stevenson 
and Schaub model were used, 11 inches in diameter and 13 inches deep, 
with a water supply tube at the bottom. Into 9 of these cans 10 kilogrammes 
of Greenville loam were placed, containing: 0,1, 2, 3,4,5,6 and 7 % respect¬ 
ively of sodium chloride. The soil was all made up to the same moisture 
percentage, and water added through the tube in the bottom twice a week 
to keep the weight constant. After 37 days the soil was removed in 6 sec¬ 
tions of 1 inch each, and the total of soluble salts remaining in each sample 
determined. By taking the average of the respective quantities found in 
each section of the 9 cans, the figures of Table II were obtained. 
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Table II. — Average of soluble salts in various depths after water had 
evaporated from soil for 37 days (in parts per million of the dry soil ). 


Depth of each Section 

| Quantity 

of salt remaining 

0 -1 mch (0 — 2.54 cm.). 

129 587 

1 -2 inches (2.54 — 5.08 cm.). 

37554 

2 - 3 inches (5.08 — 7.62 cm.). 

20 649 

3-4 inches (7.62 —10.16 cm.)... 

II 910 

4-5 inches (10.16 —12.7 cm.).. 

10 003 

5 - 6 inches (12.7 — 15.24 cm.). i 

1 

9 552 


In all the cans there was a decided upward movement of salts and an 
accumulation at the surface, to the point of crystallisation. This was 
especially pronounced in the soils containing a large amount of salt. This 
experiment shows that the salts readily move upward with the water current 
and illustrates the method of alkali accumulation on the surface of irrigated 
lands. 

3) Leaching of Soils. 5 glass percolators of the Oldberg type were 
filled with Greenville loam and arranged on a rack one above another so 
that water dripping from the top one percolated into the one below, and so 
on to the bottom. Above the top percolator was an inverted water bottle 
kept filled with water. A bottle was placed below the bottom percolator 
to catch all the water that passed through it. When one bottle was filled 
with the drainage water another was put in its place. 

For 3 months water was constantly passed through the arrangement of 
percolators, fifty litres in all. The drainage water was caught up in 16 
bottles, each holding about 3 litres, and the soluble salts determined in 
each bottle separately. 

The first leaching contained 651 parts per million of solids. After this 
the salts dropped down to about 200 parts per million, and remained fairly 
constant during the rest of the experiment, falling finally to 172 per million 
in the 16th leaching. 

The soil was allowed to remain in the percolators 6 months after the 
leaching had been discontinued. The nitrates and soluble salts were then 
determined in the soil of each percolator. The numbers found were 
comparatively uniform, ranging between 512 and 599 parts per million for 
the soluble salts, and 106 and 125 per million for the nitrates. 

These various experiments, as a whole, show that salts are transferred 
through the soil very readily by moving water. 
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616 - The Alkaline Reaction Produced by Acids in Soils, Viewed from the Standpoint 
of Plant Nutrition (i). — Masoni Giulio (Laboratory of Agricultural Chemistry of 
the Royal University of Pisa), in Le Stazioni sperimentah aqrarte Italians , Yol. XEIX, 
Part 2, pp. 132-149 Modena, 1916. 

In previous work [Le Stazioni sperimentali agrarie italiane, Vol. XI/VT, 
1913, p. 241 and Vol. XL, VII, 1914, p 674), comprising experiments with 
several acids and inorganic salts on chalky soils, it was found that citric 
acid in a comparatively high proportion and tartaric and malic acid in relat¬ 
ively smaller proportions (and also their acid salts) are alone, in spite of the 
alkaline reaction they cause, capable of retaining iron in solution, which is 
not the case when other, though possibly stronger, acids are used ; this 
phenomenon is related to the well-known property of ox}mcids of combining 
the metal in special complex ions. A relation is thought to exist between the 
above phenomena and the chlorosis of limestone. Chlorosis in limest one 
soils, or, in a wider sense, the absorption of iron by plants in these soils, 
is thought to be connected with the nature of root secretions, absorption 
being impeded for those plants in particular the root secretions of which 
contain too little or none of the acid substances which, though they bring 
about the formation of OH in excess, allow iron to be present in solution, 
as is the case with citric, malic and tartaric acids and their salts. 

This hypothesis is confirmed, inter alia, by the experiments of Maze), 
Roux and Femoigne, in which the addition of very small quantities of tar¬ 
taric acid and Rochelle salt, or citric acid and sodium citrate, proved 
particularly effective in causing the return of a green colour in chloritic 
plants grown in nutritive solutions containing iron and mixed with carbo¬ 
nate of lime. 

Similar experiments were then made with compounds of manganese 
using: 1) common soils; 2) mixtures of pure calcium carbonate with different 
compounds of manganese (manganous oxide, mangano-manganic oxide, 
manganese dioxide, manganese carbonate, manganese sulphate) ; 3) a 
mixture of common soils with manganese sulphate or dioxide. The action of 
the following acids, used almost always in decinormal solution, was tested: 
mineral : hydrochloric, nitric, sulphuric, and phosphoric ; organic : formic, 
acetic, oxalic, succinic, malic, tartaric and citric. From 25 to 50 grams of 
earth or mixture were treated with 50 to 100 cc of the acid solution ; the 
whole was shaken up several times, and some time later (mostly 8 hours, 
but always after the liquids had shown the alkaline reaction), it was filtered 
and the filtered liquid examined for manganese. 

1) The experiments with soil prove that among the different acids 
tried, oxyacids alone retain manganese in solution in large proportions, 
notwithstanding the occurrence of the alkaline reaction due to them. 
Citric acid and malic acid proved particularly 7 * active; tartaric acid on the 
other hand showed very favourable activity, which may possibily be con¬ 
nected with the greater insolubility generally presented by metallic tartra¬ 
tes in the presence of the corresponding citrates. 

2) The trials made with pure calcium carbonate and with oxides of 


(i) See also B. July 913, No. 778, 


{Ed.). 
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manganese demonstrated the decisive influence of the lime in the phenomena 
studied. The oxide of manganese behaved rather differently from the 
other oxides, giving a comparatively strong manganese reaction in the 
filtered liquid, even with acids other than oxyacids. 

With manganese carbonate, much smaller quantities of manganese 
were obtained in solution, even under the action of oxyacids. These facts 
are explained by the remarkable facility of hydrolysis presented by man¬ 
ganese compounds, in solutions either dilute or of medium concentration. 

The tests with manganese sulphate and calcium carbonate were con¬ 
ducted with quantities of salt corresponding to 2, 5 and 50 milligrams of 
manganese (in aqueous solution) to 15 grams of calcium carbonate; the 
solution of manganese sulphate and of calcium carbonate were left in 
contact for 12 hours before adding the acids ; the filtered liquid was tested 
after 6 hours, and also after 24, 36 and 48 hours in the tests with 2, 5 
and 50 mgms, of manganese. With the smallest quantity of manganese, 
whatever the acid used, relatively large quantities of manganese passed 
into solution 8 hours from the beginning of acid action, but these quan¬ 
tities were larger with citric and malic acid. On the filter a compound 
of manganese insoluble in water remained. 24 hours after the start of acid 
action no manganese remained in solution except in the test samples with 
citric and malic acid, not with the other acids. In the tests with 5 and 50 
mgms. of manganese, a strong manganese reaction was found in all 
liquids, even after 36 and 48 hours, the explanation of which would be that 
some quantity of manganese sulphate remained in solution unchanged. 
Perhaps in this case likewise phenomena of hydrolysis became active 
during the prolonged contact between calcium carbonate and manganese sul¬ 
phate, leading to the formation of manganese carbonate or oxides of man¬ 
ganese of different compositions, on which the acids successively produced 
the special action observed. 

3) Experiments with manganese sulphate and dioxide mixed with 
earth proved : a) that for small quantities of sulphate (2 mgms. of manga¬ 
nese to 50 mgms. of earth), the treatment with citric and malic acids alone 
increased the quantity of manganese passing into solution, while for rela¬ 
tively large quantities (50 mgms. of manganese to 50 gms. of earth), the 
increase in dissolved manganese was marked on treatment with any acid; 
b) that, for dioxide, there was no increase of the manganese dissolved except 
on treatment with citric and malic acids. 

The difference between these results and those of the preceding series 
may be explained by the far greater facility with which phenomena of 
hydrolysis take place in a soil, and the special action of the mass of soil 011 
the adsorption of small quantities of products in solution. 

It follows that the compounds of manganese naturally contained in 
the soil behave in a similar way to iron compounds as regards their solubility 
in acids, when lime is in excess, and the markedly greater capacity of oxy- 
acids for retaining these elements in solution, in spite of the excess of 
,. OH occasioned by the acids themselves, is therefore likewise confirmed with 
manganese in the soil. 
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61; - Experiments on the Growth of Azotobacter, — Cauda a., in u stasumi spcn~ 

mentah a^ranc ttalmnc, Yol. XI y IX, Part 2, pp. 125-131. Modena, 1916 

These experimental investigations were made at the Institute of 
Hygiene of the University of Turin during the 5 past years, under various 
conditions of environment. They prove the following : 

Action of Phosphoric Acid Salts. These salts promote the growth of 
Azotobacter. Monocalcic and bicalcic phosphate are affected, tricalcic 
phosphate less so. The phosphates of potassium are more favourable to 
the development of Azotobacter than those of calcium, when steps are taken 
to secure the distribution of an equal quantity of phosphoric anhydride. 

Action of Nitrogenous Compounds. The presence of these in a high pro¬ 
portion prevents fermentation of impure cultures and the formation of 
the typical film. In liquids containing 5 % of asparagine in a purified 
culture no films formed. Tow percentage of nitrogen restores vegetative 
activity of Azotobacter on a solid medium (for instance nitrogen free agar). 

Action of Calcium Carbonate. Its presence both hastens and pro¬ 
longs fermentation, while in its absence the film forms with difficulty. 
The concurrent action of phosphoric acid and calcium carbonate yields 
excellent results. 

Action of Compounds of Magnesium (dose 1 % 0 ). In the presence of 
sulphate of magnesium, and magnesium and sodium phosphate, fermentation 
begins sooner than in the presence of magnesium oxide. Magnesium 
chloride, showed no marked positive action. 

Influence of Humus. Azotobacter develops more vigorously on agar- 
humus ; when after repeated transfers the organism struggles to maintain 
itself on Gerlach agar, it nevertheless resumes active vegetation if placed 
again on agar-humus. 

Azotobacter in Different Soils. All soils do not possess the same fer¬ 
mentative power and the same capacity for producing the film, as is shown 
by the following table. 


Fermentation 

Rice-field ditch soil. 

Permanent rice-field soil. 

Rice-field soil under ) upper part. 
rotation crops j deeper part 

Irrigated meadow soil. 

Compost. 

Tilled stubble soil.. 

Nursery soil. 

. „ . i cultivation layer 

Chalky vine <oil > subsoil . 

It has been found that in calcareous vine soil the form Sarcina pre¬ 
ponderates. 

Growth in Association. On agar, Azotobacter multiplies better in the 
presence of Streptothrix (chiefly S. alba and S. odorifera) than alone. A 
better growth is also obtained by combining the typical Azotobacter with the 


Weak 

Good 

Good 

Very weak 
Good 

Very active 
Very active 
Active 
Very weak 
’Nil 
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blastomycetic form ; in the presence of the latter the spread of the black 
patch formed by the colonies is more complete and more rapid. 

The best tilled soils, well ventilated, provided with humus and manured 
with mineral fertilisers, are those in which the growth of Azotobacter is 
most active, and the fixation of nitrogen in them is considerable. The vital 
conditions of this micro-organism therefore are a fresh proof of the efficiency 
of rational methods of practical agriculture. 

618 - Sterilisation of the Soil by Dry Heat — See No. 677 of this Bulletin . 

619 - Texture of the Soil in Java, Determined by Mohr’s Method of Mechanical Ana¬ 
lysis. — Van Harreveld-Eako C. H., in Mededeelwen van het Proefstation vnor de Java 
Suikerindustrie , Archief vor de Suikenndustne in Nederlandsch Indie, Year XXIV, Part 3, 
Soerabaja, January 1916. 

A description is here given of Mohr’s method of mechanical analysis, 
which differs from Atterberg’s method in that it sorts out the particles 
more gradually, and is more suitable for earths of volcanic origin. 

Mohr separates the particles of the soil by centrifugalising a specimen 
to which water and a few drops of ammonia have been added. A jet of 
water under high pressure is made to play on the residue to disintegrate 
the particles, which are then again subjected to centrifugal action. By 
treating the successive residues in this way, particles of the following di¬ 
mensions are separated from it: 


from 

2 

to 

I 

mm 

from 

0.05 

to 

U.02 

mm 

>1 

I 

to 

0.5 

» ' 

» 

0.02 

to 

0.005 

» 

*■ 

0.5 

to 

0.25 

# 


0,005 

to 

0.002 

» 

)V 

0.25 

to 

O.I 

k 

» 

0.002 

to 

0.0005 

» 

» 

O.I 

to 

0.05 

>' 

less than 


0,000 3 

51 


The analysis of a few Javanese soils on this method proved the 
following: 

Soils in which particles of 0.5 to 0.05 mm predominate allow rain and 
irrigation water to filter through rapidly and require plentiful irrigation for 
sugar-cane growing. They also need dressing repeatedly with sulphate 
of ammonia in small quantities. 

The texture of the soils in which particles ranging from 0.05 to 0.02 mm 
predominate is very favourable to sugar cane cultivation. They are suffi¬ 
ciently absorptive and at the same time readily allow the excess of moisture 
to flow off. 

The soils containing chiefly particles ranging from 0.02 to 0.002 mm. 
are less favourable in texture for sugar-cane growing. 

620 - Injurious Effect of Farmyard Manure on the Balance of Nitrogen in the Soil — 

Sabachnikov a., iii Qejbcxoe Xo 3 Siumeo ti JLbcomdcnmo (Agriculture and Sylvi¬ 
culture), Year I,XXVI, Vol. CCE, pp 5-19. Petrograd, January 1916. 

A retrospective study of this important problem, based on the results 
of laboratory and field experiments conducted by different Russian and 
foreign investigators' during the last 25 years led to the following conclu¬ 
sions;. 
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1) The chief influence of farmyard manure on the balance of nitrogen 
in the soils must be attributed to the organic matters it contains and not 
to micro-organisms, which are of secondary importance. 

2) The organic matter in the manure (especially undecomposed 
straw) being a good source of carbon for the soil micro-organisms, contri¬ 
butes : a) in an aerobic environment to the assimilation of nitrates, am¬ 
monia, amides and gaseous nitrogen and their deposition in proteid form ; 
b) in an anaerobic environment, in the presence of nitrate, to the assimila¬ 
tion of the latter ; and also on the other hand to its denitrification. 

3) The nitrogen in farmyard manure is chiefly in an organic form, 
and its loss in the gaseous state is possible without its passing into the 
nitric state, both in an aerobic and anaerobic environment. 

4) The organic matter, contributing to the conversion of the proteid 
nitrogen, indirectly promotes the loss of nitrogen in further decomposition. 

5) A local retardation (in furrows, etc.) of the nitrifying processes 
is also possible owing to the organic matter, to the presence of which the 
nitrifying organisms are known to be very sensitive. 

6) As to the question whether farmyard manure supplied to the soil 
in ordinary quantities (up to 28 tons par acre) reduces nitrification or not, 
the reply is that a negative conclusion cannot be drawn. 

7) To the question whether farmyard manure has any influence on 
the loss of nitrogen in the soil, the answ r er may be partly yes and partly no , 
the nitrogenous condition of soil not dressed with farmyard manure being 
unknown. Possibly the presence of vegetable residues in the soil and the 
continuous conversion of nitrogen from the soluble form into the organic 
form or vice-versa may cause such heavy losses of nitrogen (although com¬ 
pensated by its assimilation from the air) that the effect of the additional 
organic matter in the form of farmyard manure is relatively unimportant. 
Furthermore, farmyard manure, from this point of view r , is a substance 
which occasions both a gain and a loss of nitrogen. 

621 - On the Capacity of White Mustard to Fix Nitrogen and Enrich the Soil. — 

Pfeiffer, in Fkillings La%dwirtschnitliche Year 6 [, No. 21-22, pp 521 - 534 - 

Stuttgart, November 1-15, 1915. 

. Some years ago, Professor Hiltner stated that w r hite mustard can enrich 
the soil in nitrogen. With a view to verifying this statement an experi¬ 
mental answer was sought to the following questions : 

1) If a cereal and white mustard are sown together and the mustard 
is killed before flowering time (with sulphate of iron), is the cereal able to 
benefit by the fertilising elements fixed by the mustard, so as to furnish 
a larger yield than the cereal sown alone ? 

2) What are the nitrifying powers of the soil in the cases when, a ce¬ 
real and mustard together, and a cereal alone, ate grown respectively? 

The experiments were made in 12 pots, 30 cms. high, 36 to 37 cms. in 
diameter and 0.1 sq. metre in clear section, each containing a mixture of 
claycy-silicious earth and sand, to which a basal manure, consisting of 13 
gms of monocalcic phosphate, 4 gms of sulphate of magnesia, 16.6 gms 
of sulphate of potash and 10 gms of calcium carbonate, was added. 
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After the first period of growth, nitrogen was given to the plants in 
the form of sulphate of ammonia, namely : o.i grm per pot on the 27th 
April, and 0.5 on the nth May. 

In 9 pots oats and white mustard were sown together ; in 3 pots, 
oats only. When the mustard began to fiower it was killed in 6 pots by 
means of sulphate of iron. In 3 pots of this set the mustard was left after 
the treatment with sulphate of iron, to serve as green manure ; in the 
other 3 pots it was removed. Again, in 3 pots the mustard was not killed 
and was allowed to grow until the oats were completely ripe. 

Results of the Experiment — The white mustard left on the earth of 
the pots not only did not increase the oat crop, but even reduced it to some 
small extent. 

The analysis of the oat plants showed that they had not benefited 
by the nitrogen of the green manure formed by the mustard which had been 
allowed to remain. 

The pots containing oats only, gave a yield much higher than that of 
pots containing oats and mustard together. The explanation is that the 
mustard utilised a portion of the nitrogen of the soil for its growth, at the 
expense of the oats. 

With regard to nitrification, it was feebler in the pots containing oats + 
mustard than in those with oats alone, but the difference was very small, 
being 0.33 _+ 0.103 mgms. 

The experiment thus shows that, contrary to Hiltner’s assertion, white 
mustard is not a source of nitrogen for the soil and plants cultivated therein. 

622 - Investigations into the Utilisation of Phosphorites in Russia. — X. prianich- 

nikov, D. N. On Experiments with Phosphorites in 1914, in OmuentZ 06% onwnaxz 
no xiumuecKou nepepaSomm focfopumoez u eezernovfomzixz onzmaxz ez 
HUMUf nodb pedaniiieii npocf). ff. Jff. JJpfmummiKOSa (Experimental Studies on Phos¬ 
phorites). Vol. V, pp. III-IX. Moscow, 1915. — II. Kasakov, A. V. The Extraction of 
Phosphoric Acid from Natural Phosphates. (Influence exerted by the form of the agitator 
and the speed of rotation on the course of reaction). Ibid., pp. 1-15. — III. Koblikov, N, P„ 
The Preparation of Superphosphates by means of Saratov and Perm Phosphorites. Ibid., 
pp. 16-22. — IV. Kotchbtkov, V. N , and Koblikov, N. P. The Extraction of Phosphoric 
Acid from the Phosphorites of Wiatka. Ibid., pp. 12-15. -— V. Chvezov, K. N., Study of 
the Process of Precipitation, Ibid., pp. 23-37. — VJ. Kasakov, A. V., The Action of 
Mineral Adds in small quantities on natural Phosphates of I*ime. Ibid., pp. 38-50. — VII. 
J akuchkdst, I. V., Phosphates in the Soils of the Experimental Stations of Southern Russia. 
Ibid., pp. 51-65. — VIII. Jakuchein, I. V., On the Assimilation of the Phosphoric Acid 
in some Phosphorites by Cereals. Ibid., pp. 66-84, — IX. Uspenskij N., A., Wolter Phos¬ 
phate. Ibid, pp. 85-100. 

Vol. V of the works of the Agronomic Institute of Moscow for investiga¬ 
tions of phosphorites contains the reports drawn up by Prof. Prianichnikov, 
on the investigations in 1914 relating to : 1) chemical preparation of phos¬ 
phorites ; 2) field tests on crops with these phosphorites. The experiments 
bore partly on the possibility of increasing the number of phosphorites 
susceptible of direct conversion into superphosphates, and partly on the 
, improvement of the methods of extraction of phosphoric acid for the pre- 
p&ration of concentrated phosphate manures ; with this view the conditions 
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of precipitation of phosphoric acid from the solution were also studied. 
In the crop tests the action of bicalcic phosphate and some phosphorites 
was studied. 

The following is a brief summary of the results of the most important 
of these experiments presenting any general interest: 

A. — Extraction of phosphoric acid from phosphorites. — 
From the experiments made during the preceding years by M. Kasakov 
in the laboratory of Prof. Prianichnikov, it was found that by steeping the 
phosphorites in a given quantity of water and afterwards treating the mix¬ 
ture with sulphuric acid, almost the whole of the phosphoric acid contained 
in them may be extracted, a result unobtainable by other methods. The 
experiments of Kasakov and Messrs. Kotchetkov and Kobijkqv, carried 
out in 1914, complete the study of the subject. 

I. Kasakov' s experiments were directed to determining the influence 
exerted by the shape and speed of rotation of the agitator on the reaction 
taking place in the mass of phosphorite pow T der and sulphuric acid. Trials 
were made with different types of agitators, that of Gatterman giving the 
best results. 

In the experiments with phosphoric powrier of Viatka, the degree of 
concentration of the sulphuric acid was varied (from 10 to 50 %) and also 
the speed of rotation of the agitator (300 to 1800 revolutions per minute). 
The results of these experiments may be summarised as follows : 

1) The quantity of froth (undesirable for many reasons) formed in 
the decomposition of the phosphorites owing to the evolution of gas (es¬ 
pecially C 0 2 ) diminishes as the speed of rotation of the agitator is increased. 

2) At a given speed of rotation froth ceases to form, and the reaction 
then reaches its maximum energy. This speed, which may be called the 
optimum, depends on the dimensions of the agitator and the vessel, the 
quantity and quality of the mass, degree of concentration, etc., but varies 
within very narrow limits, which remain constant, all other conditions being 
equal. By observing the surface of the mass and correspondingly alter¬ 
ing the speed of rotation of the agitator, the optimum speed may be se¬ 
cured in the most divergent conditions. Some practical methods for 
effecting this determination are also suggested. 

3) With an insufficient speed of rotation of the agitator, the separa¬ 
tion of phosphoric acid is incomplete; it is also incomplete if sulphuric 
acid of 40 per cent strength and beyond is used. Thus, by using sulphuric 
acid* of 10.19 per cent., 99 per cent of the total phosphoric acid was se¬ 
parated, while by employing sulphuric acid of 40 per cent, and afterwards 
50 per cent strength, the yield of phosphoric acid dropped to 92V55 and 
90.4 per cent, respectively of the total quantity. 

4) In laboratory investigations of phosphorites it is essential to 
f fix definitely the method employed for mixing the mass, as this has a marked 

influence on the behaviour of the reaction. On the other band the result 
of the enquiries of Kasakov furnish practical indications even for the in¬ 
dustrial extraction of phosphoric acid from phosphorites. 

II. In their experiments on the extraction of phosphoric acid from the 
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phosphorites of Viatfca, Messrs. KotchETkov and Kobijkov studied the 
influence exerted on the process of extraction by : the quantity and con¬ 
centration of the sulphuric acid, the steeping of the phosphorites in water, 
the temperature, the duration of the treatment and of mixing. They arriv- r 
ed at the following results : 

Alterations of the conditions under which the phosphoric acid is extract¬ 
ed have a marked influence on the proportion extracted, it being found 
possible, by suitable modifications, to bring up the amount of phosphoric 
acid passing into solution from 73.77 to 95.67 per cent. This result, which is 
the maximum, was secured by continually stirring up the mass during the - 
entire period of reaction (10 minutes), after previously steeping the phos¬ 
phorites in water and subsequently treating them with sulphuric acid at 

300C. (86° F.). 

On the basis of these experimental results and those of previous years, 
it is stated that the problem of the complete extraction of phosphoric acid 
from any phosphorites by means of sulphuric acid is now effectively solved. 

III. It being possible to manufacture precipitated phosphates instead 
of superphosphates in Russia, M. ChvEZOv has investigated precipitation , 
by means of gypsum in different solutions of phosphoric acid, endeavouring J 
to determine the influence of different factors.' It was found that : 1) time 
directly influences the process of precipitation; 2) with increase of the basic 
quantity the speed of reaction grows, but at the same time the total 
percentage of phosphoric acid and soluble phosphoric acid in the citrate of 
ammonia declines, as well as the quantity of undecomposed gypsum; 

3) the fineness of the base markedly affects the process. Among other 
results of these experiments mention must be made of that relating to the 
temperature of the solution : an increase of temperature of the solution for 
precipitation decreases the solubility of the precipitate in citrate of ammonia, 
and probably the degree of assimilation ; enquiries into this question are 
of interest, as they will bring to light the conditions for attaining highly 
assimilable precipitates. 

IV. By enquiries into the action of the mineral acids in small quail- f 
tities on natural phosphates, M. Kasakov desired to ascertain whether, 
for obtaining bicalcic phosphate, a simpler method can be used instead 
of precipitation by lime water or gypsum, requiring a lesser quantity 
of acids than in the production of superphosphates and avoiding the use 
of lime. 

The results as regards natural phosphates of lime (bones and phos¬ 
phorites) are as follows : 

On treating bones freed from grease and degelatinised (34 % P 2 0 5 ), 
it is found that aqueous solutions, dilute or concentrated, of phosphoric 
acid, and also of pure or commercial sulphuric acid, used in sufficient 
quantities, completely convert the phosphate of the bones into crystalline * 
bicalcic phosphate (CaHP 0 4 + 2 H 2 0 ). Treatment with phosphoric** 
acid yields a product containing 38 to 39 % of that acid soluble in great 
, part in Petermann's reagent (up to 91 %}. When the phosphates are treat- 
, witir sulphuric acid (in small quantities), the result is the "semi-super- 
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phosphate” (a name denoting the technical product containing both bi¬ 
calcic phosphate and gypsum) which has excellent physical properties and 
contains on the average 23 per cent, of total phosphoric acid, most of it 
(up to 90 %) soluble in Petermann’s reagent. 

Nevertheless, negative results were obtained when the phosphates were 
treated with commercial phosphoric acid (a concentrated extract obtained 
from phosphorites by the aid of sulphuric acid) ; this failure is attributed 
to “ inactivity ” of the phosphoric acid, the reason and the conditions of 
occurrence of which will be studied subsequently. 

B. Cultivation trials with phosphates and phosphorites. — 
I. The cultivation trials with phosphates, carried out by Jakuchkin, had 
for their object the comparison of the action of precipitated phosphate and 
superphosphate, the latter being regarded in southern Russia as the most 
perfect phosphate manure and impossible to surpass for black earths. 

The soil for the cultivation tests was taken exclusively from the fields 
of the experimental stations in southern Russia ; the plants were millet and 
sugar-beet, and the manures used were : 1) superphosphate with 15 % 
P 2 0 5 prepared according to standard methods 2) 16 % basic slag, of Rus¬ 
sian production; 3) Palmer’s phosphate, considered to be the best preci¬ 
pitated phosphate (37.94 % P 2 0 5 ); 4) precipitated phosphate from a Rus¬ 
sian factory (40 % P 2 0 5 ), the only bicalcic phosphate produced in Russia 
on an industrial scale. The results of the experiments, as regards compari¬ 
son between the action of superphosphates and bicalcic phosphates on 
black earths, proved that the latter, if properly prepared, are equal in 
their action to superphosphates and sometimes even superior, as shown by 
the following table, which indicates the results given by Palmer’s phos¬ 
phate, taking the crop obtained by using superphosphate as equal to 100. 


Station of 

Millet 

Sugm --beet 

Simbirsk. 

. . . . 103 

— 

Tchimschinsk. 

. . . . I10 

— 

Ekaterinoslav. 

. . . . 90 

— 

Rostov. 

. . . . 116 

— 

Mironovka. 

• * • • 133 

— 

Svatovka. 

. . . . 96 

— 

Konstantinograd. 

. . . . yS 

<J 5 


II. The cultivation tests with phosphorites, also carried out by Jaku- 
SCHkin, are a continuation of the trials in which he had shown that there are 
phosphorites containing phosphoric acid in a form which can be assimilat¬ 
ed by cereals. Taking as a basis the fact observed in previous years, that 
if 4 to 5 % of the total phosphoric acid in the phosphorites is soluble in 
Petermann’s reagent (alkaline citrate of ammonia), the cereals are able 
to utilise appreciable quantities of the phosphoric acid, the -writer was able, 
among the many specimens which the Commission for the study of phos¬ 
phates sends to the laboratory, to select those best adapted for his investi¬ 
gations, and he found that some phosphates of the province of Saratov 
are partly assimilable by cereals. 
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623 - Chemical Composition of “Potassic Ash”. — wtotheim a. (Rijksiandbomv- 
proefstation te Maastricht), in Verslagen van Lmdbouwhindtge Ondersoektngen der Riyks- 
landbouwproefstation, No. XVIII, pp. 86-89. 1 ,a Have, 1915. 

In the smelting of iron in blast furnaces, the gases which are given off 
deposit their solid particles in the form of a brown powder. This powder 
is utilised as manure under the name of “ potassic ash”, and its value de¬ 
pends on ijs contents of soluble potash. About 80 per cent of the total potash 
is soluble in water ; the proportion of potash and of the other components, 
however, vary to such a degree that no average can be fixed. The analysis 
of samples gave the readings shown below : 


Composition of 3 Samples of Potassic Ash. 


Components 

Specimen N° 1 

Specimen N° 2 

Specimen N° 3 

Potash . 

9.96 % 

10.38 % 

16.78 % 

Soda. 

5*54 

5-82 

6.6 3 

Iron. 

3*73 

26.86 

4.70 

Alumina.. . 

0.26 

2.01 

0.49 

Manganese .. 

8.21 

2.98 

2.71 

Magnesia. 

5*39 

3 *U 

1.07 

I^inie . . 

16.87 

7.69 

12.14 

Silicates (SiOj) . 

30*74 

I 5 * 4 I " 

20.80 

Chlorides (Q) . 

0.89 

1.24 

12.66 

Sulphates (S 0 4 ) . 

0.12 

2.70 

X.I 3 

Sulphides (S) . 

1-49 

0.61 

1.23 

Carbonates (C 0 3 ) . 

4.91 

2.86 

4*53 

Cyanides (CN) . 

0.21 

0,10 

0.21 

Sulphocyanides (CNS) . 

0.30 

0.12 

0.83 

Phosphates (P 0 4 ) . 

— 

0.24 

0.23 

Moisture . 

r* 5 2 

i *74 

4.48 

noss in calcination .. . 

3*4 2 

4*39 

2.S3 


It should be noted that the high chlorine content of specimen No. 3 
may be a difficulty as regards its use for manuring purposes, particularly 
with chlorophobe plants. 
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624 - Edible Mushrooms Of Hungary. — BernAtsky Jeno, in Erdeszcti Kiscrleteh , Year 
XVIII, No. 3, pp. 81-113 + 6 photogravure?. SelmecbAnya, 19x5. 

Observations made in the course of the last 20 years have led the writer 
to conclude that edible mushrooms are abundant in Hungary, but their 
consumption is rather limited; firstly, because the consumers are excessive¬ 
ly prudent or the sellers insufficiently informed; and secondly, owing to the 
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faulty, mistaken or contradictory particulars given in the literature of the 
subject with regard to certain edible mushrooms. With a view to dealing 
with theso points, the writer decided to : 1) collect physiological and 
biological information in reference to the edible mushrooms of any eco¬ 
nomic importance of the different parts of the country ; 2) to make a state¬ 
ment on certain general considerations with regard to different species, 
edible, poisonous, or indifferent; 3) to give clues for determining the species 
greatly resembling each other ; 4) furnish practical advice on the gather¬ 
ing and utilisation of mushrooms. The article is followed by an alphabetical 
list of the scientific names and the common Hungarian names. 

The following is the list of edible mushrooms: 


Lactanus piperatus Fr. 

L. chrysonhoeus Fr. (= L. so nanus B.) 
Amanita rubescens Per®. (= Agaricus rulcns 
Scop., or A. pustukitus Schaeff.). 

Lebiota procera Scop. 

Armillana robusta A. ct S. 

A. imperial is Fr. 

Russula viresccns Schaeff. 

R. hetcropliylla Fr. 

R. vcsca Fr 

R cyanoxantha Schaetf. 

R. alutacea Fr. 

R. inte^ra E- 
R. aarata Fr. 

R. delica Fr. 

PleuroHis ostreatus Jccj. 

Clitocybe infitndibuliformis Schaell. 


Clitocybe vtndis Scop. 

Boletus gr analat us E 

B. rufus Schaeff (= B. versipelhs Fr., 
or B. aurantiaevs Bull.) 

B. scaber Bull. 

B. badms Fr. 

B. resins Krombh 

B. hi feus E 

B tlavus With. 

Coprtnus comat us Mull. 

C. atmmentanus Bull. 

Peziza acetabulum E. 

P. aurantia FI. Dan. 

P. badia Pers. 

Crafarellus cornu co pi aides Pers. 

C. clavoius Fr. 

CJioiromyces meandritornns Vitt. 


625 - Manganese in Wheat. — Headden W. P. (Chemist, Colorado Agricultural Experi¬ 
ment Station), in Journal of Agricultural Research , Vol. V, No. 8, pp. 349-355. Washington, 
D. C , 1915. 

The presence of manganese has already been detected in different 
plant parts, and is even supposed to exist in all. Some writers maintain 
it to be an occasional constituent ; others say that it plays an important 
physiological part as a catalytic agent. The writer ascertained the quant¬ 
ity of manganese in a series of specimens of wheat and other cereals, with 
the results given in the following Table, 

Conclusions. — (1) Manganese seems to be present in wheat whatever 
its origin, independently of soil and climatic conditions. 

(2) It is present in the wheat grain in the same proportion as iron, 
although the latter greatly predominates in the soil. 

(3) Manuring does not increase the quantity of manganese in the 

grain. 

(4) The amounts of water supplied to the cultivations (from I to 3 
f€et) did not affect the managanese content of the grain. 

(5) Manganese being present in all the grainy (and plants) investi¬ 
gated, in more or less equal quantities and under different conditions, it 
seems unlikely that it can be other than an an essential constituent. 

Appended to the original is a list of 7 works consulted. 
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Manganese Contents of different Wheats and other Cereals 
(as percentage of air-dried material) 


Cereals analysed 

Manure 

or treatment 

Origin 

Manganese 

Wheat (gram) : 

Varieties «Defiances,«Red Fife» and « Kubankas 

Nitrogenous manure 

1 

Colorado (U. States) 

0.004-0.005 

» » » » 

Pliosphatic manure 

» » 

0.004 - 0.005 

» » » » 

Potassie manuie 

» )) 

0.004 

» » » # 

None 

» . » 

0,004 - 0.005 

» # » » 

1 year fallow 

» » 

0.005 - 0.007 

« Marquis» variety. 

Stable manure 

Idaho (U. States) 

j 0.005 - 0.006 

» A .... 

None 

» » 

0.005 - 0.006 

Different varieties . 

| 1 

U. States - Canada - 
Russia - Sweden - 

1 0.004 - 0.008 

Two-grain ulieat (Tnticum dicoccum) .... 

i 1 

, Holland. ; 

Colorado (U. States) 

> 

0.004 

Other cereals (grain): 

1 

1 



Rye. 

— 

Coloiado (U. Stales) 

| 0.004 

Naked barley. 

1 

» » 

! 0.002 

Oats. 

1 

» » 

; 0.005 

Wheat (whole plants): 




Varieties «Defiance», «RedFife» and «Kubanka» 

Phosphatic manure 

Colorado (U. States) 

0.002 - O.OO4 

» » » A 

Potassie manure 

A A 

0,002 - O.OO4 


626 - Investigations into Vegetable Oils: Results and Problems. — Ivanov S. l. 
in CeMCKoe Xosnuemeo it Jlfbcoeodcmeo (Agriculture and Sylviculture), Year LXXV, 
Vol. CCXI/IX, pp, 399-448. Petrograd, November 1915. 

This paper embodies the results of researches into vegetable oils ex¬ 
tending over a period of 7 years. Among the chief objects of the writer was 
that of demonstrating that the nature of these oils must vary according 
to the different classes of the vegetable kingdom. By studying the proces¬ 
ses of their formation in different plants and ascertaining the features 
common to these processes it might be possible to discover principles en¬ 
abling a “ natural classification ” of vegetable oils to be substituted for the 
present, artificial, one. 

Systematic enquiries into botanic families have shown that kindred 
forms exhibit a resemblance in the process of formation of the oils, and 
identity in the reserve products. There are entire groups of plants which 
furnish perfectly similar oils and other products. On the other hand, differ¬ 
ent families produce oils containing different fatty acids. 

The process of formation of the oils during ripening of the seed exhib¬ 
its the common featur^ that the value of the iodine index enables the course 
of thig process to be predicted. Oils with low iodine index are formed 
with all their characteristics in the seeds, at the very start of the process, 
while those with high iodine index form gradually, and the oils correspond- 

' ' : i 5 , „ > 
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ing to the first ripening stages of the seeds differ greatly from those of the 
more advanced stages. 

From his study of oils in different plant species the writer has devised 
a theory which he calls that of “ physiological characteristics Where¬ 
as the morphological characteristics tend to become modified and even¬ 
tually to give rise to new species, the physiological characteristics are more 
independent of environment and tend to stability. The physiological 
characteristics may thus be regarded as themselves constituting a specific 
character and would occur in practical^ identical form In closed related 
species or at most very slightly modified by evolution. It is considered 
that this theory should lead not only to important deductions in botanic¬ 
al science but that it also holds out the prospect of building up systematic 
botany on the basis of vegetable physiology. 

A list is given of new descriptions of oil suitable for food and indus¬ 
trial purposes ; among the latter are the oils of the Ranunculaceae, the pine 
and several wild mallow plants. 

627 - Influence of Hydrogen Peroxide on Germination. — demoussy e., in Comptcs 

Rendus hebdomad (tires des Seances de VAcademic des Sciences, Vol. 162, No. 12, pp. 435- 

438 . Paris, March 20 , 1916 . 

Seeds of garden cress, 7 years old, put into a little distilled water but 
not submerged, did not germinate at 27 0 C. (8o.6° F.), a temperature highly 
favourable to the development of good Seeds of the same species ; but in 
dilute hydrogen peroxide (0.6 volumes) germination begins on the 3rd day, 
and after 10 days includes about 30 % of the seeds tested. By further 
diluting the solution, the result is still better ; with a reagent of 0.25 vol., 
the germinating capacity approaches 40 %. 

Preliminary steeping of the seeds, even for a long time, in hydrogen 
peroxide is insufficient; germination only takes place in the presence of 
this reagent, and as it is rapidly destroyed on contact with the seed, losing 
7i 0 ths. of its active oxygen within 24 hours, it requires daily renewal. 

Does the H 2 0 2 act as a source of oxygen or as an antiseptic ? 

The old seeds brought into contact with pure water at 2 J° C. (8o.6° F.) 
are rapidly attacked by micro-organisms which multiply very fast. 
Nothing of the kind occurs in the hydrogen peroxide. Steeping in an 
antiseptic solution however does not produce the same effect. 

At temperatures varying from io° to 14 0 C. (50 0 to 57°F.) the results are 
no longer the same. Towards the 6th day germination began in all speci¬ 
mens ; after 15 days it averaged 25 % in the pure water and 45 % in the 
hydrogen peroxide diluted to 0.25 vol. In this way, seeds, of high germi¬ 
nating capacity in the cold, at 27 0 C. (80.6° F.) failed to germinate, though 
this temperature is very favourable to the young seeds, which, within 
24 hours, show embryos 2 mm. in length, whereas at 12° (53-6° F.) these 
latter are hardly apparent. 

On the other hand, at a low temperature, the micro-organisms develop 
very slowly, only appearing towards the 10th day after the beginning of 
germination. This observation supplies the explanation of the above 
phenomena. 
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In the old cress seeds, the germinating energy is greatly weakened, 
so that development is only manifest after a comparatively long time ; 
seeds of low vitality have to contend with their parasites. There is a fight 
for oxygen, and which particular seeds will survive depends on the conditions. 

At 27 0 (8o°.6 F.) the micro-organisms develop rapidly (within less than 
48 hours) and leave no oxygen over for the seeds, which require 4 days 
to germinate, germination is therefore impossible and the seeds rot. At a 
low temperature, the position is reversed because in this case develop¬ 
ment of the micro-organisms is several days behind germination. 

When the seeds are placed in hydrogen peroxide the latter reagent 
hinders the growth of the micro-organisms, but not that of the seeds, so 
that germination can take place at any temperature. The H 2 0 2 at the 
same time acts as a source of oxygen; this results from its effect on the 
good cress .seeds from the last crops ; in the oven, the length of the embryos 
is perceptibly' increased owing to its presence, so much so that their growth 
may be said to be a function of the inflow of oxygen; at a cold temperature, 
the processes of oxidation being less rapid, the hydrogen peroxide ceases to 
be of use, and, being slightly toxic, it may even retard germination slightly. 

A last observation goes to bear out the accuracy of this interpretation. 
The old seeds above mentioned, which fail to germinate in pure water at 
27°C. (8o.6° F.), germinate at that same temperature to the extent of 25 % 
when placed in wet sand ; the reason is that the aeration surface is then 
larger and the access of oxygen easier. 

It follows that tests of germinating capacity carried out in propagat- 
ing-pans may lead to the condemnation of seeds which, when placed 
in the ground, would prove of medium quality. This is a conclusion al¬ 
ready arrived at in practice, particularly as regards beet seeds. 

62S - Fluorine in the Vegetable Kingdom. — Gautier a. and clausmann p.,in Comptes 
rcndus de VAcademic de Sciences , Vol. 162, No. 3, pp. 105-112. Paris, January 17, 1916. 

In previous publications the methods have been discussed by which 
the Authors have been able to make a quantitative determination of the 
fluorine present, even in traces, in minerals, water, and living tissues (1). 
Fluorine is found to exist in all animal tissues, but in very different pro¬ 
portions, and in two forms at least; in tissues cutaneous in their nature or 
relation, the life of which is obscure (the epidermis, the enamel of teeth, 
nails, body hair, scalp hair, etc.) the fluorine is abundant and may exceed 
180 mgms. per 100 grms. of dry tissue. On the other hand, in tissues of 
high vitality, barely 1 to 4 mgms. of fluorine per 100 grms. of dry substance 
are found. Finally, in tissues of medium vitality (bones, tendons, carti¬ 
lages, etc,), the fluorine shows an intermediate proportion. 

In all cases fluorine is accompanied by phosphorus, and, though not 
proportional to this latter, increases or declines with it. While in tissue 
of intense vitality and rapid metabolism, however, only 1 to 4 parts of fluo¬ 
rine are found as compared with from 350 to 1500 parts of phosphorus. 


(1) Comptes fettdus de V Academic des Sciences , vol. 154, 1912, pp. 1469, 1670, 1753, suid 
Bulletin de la SociMe chtmique, Series 4, vol, II, p. 875. (Ed .). 
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in tissues the life of which is more obscure, and which serve for mechanical 
protection or ornamentation, and are eliminated from the organism direct 
without change of form (epidermis, hair, nails, etc.) i part of fluorine is 
found to 3.5 parts only 0 f phosphorus, these being the same proportions as 
found in mineral fluorophosphates such as apatites. In proportion, there¬ 
fore, as the ultimate particles (“ micellae*’) of tissue with highly specialised 
vital processes (muscles, glands, etc.) function and break down so the 
fluorine, initially occurring in highly complex forms in which its mode of 
combination with phosphorus could not be discerned, becomes gradually 
concentrated and increases in amount relatively to the latter element, until 
finally, in the dermal products (body and scalp hair, feathers, nails, etc.) 

P 

which are ultimately detached or eliminated, the ratio — = 3 to 5, which 

F ’ 

is that of fluorophosphates, is reached, u e. the fluorine has passed into the 
mineral form no longer utilisable by the animal system (1). 

These observations, which summarise the results of the lengthy labour 
of investigation of the state of fluorine in animal tissues, led to the same 
studies being undertaken in plants. Do all the latter necessarily contain 
fluorine ? Is that element fixed more particularly in any given organs of the 
plant ? Do fluorine and phosphorus always occur together in the plant 
tissues and do they vary in the same direction ? Are there any plants or 
plant families having special need of this element ? These questions are 
partly answered by the researches herewith. 

With a view to ascertaining the changes through which fluorine passes 
from plant to animal, the element was particularly sought in vegetables or 
parts of them used for the food of man and herbivorous animals : wheat, 
barley, oats, fruit, pulses, hay, straw, etc., and, by way of supplementing 
these: young leaves, wood, bark, etc., care being taken always to make a 
quantitative valuation of the phosphorus in the same specimens where 
this was done for fluorine. 

The Table here appended indicated the percentages found. The 
fluorine and phosphorus are always given in milligrams in reference to 
100 grams of vegetable tissue fresh or dried. 

From these experimental data the following few conclusions may 
apparently be drawn : 

The haves are the organs richest in fluorine. From 3 to 14 mgins of 
this element are found in 100 gms of leaves calculated as dry; lucerne 
5.65 mgms, sainfoin 7.25 mgms, sorrel 13.S7 mgins, chicory 5 88 mgnis, 
spinach 3 mgms, dandelion 8.20 mgms, beetrot 13.40 mgms, mustard 6.80 
mgms. In these leaves the proportions of phosphorus are, generally speaking 
high relatively to the rest of the plant: lucerne 138 mgms, chicory 702 mgms. 


(1) On this subject see the papers by the writer in: Comptes rendus de VAcademic des 
Sciences, vol. 156, 1913, pp. 1347 and 1425 ; vol. 157, 1913, p. 94. — Bulletin de la SociMe 
Chimique, Series 4, vol. 13, p. 905 ; vol. 15, p. 241. — Bulletin de VAcademic de Medicine, Series 3, 
vol. 71, p. 63. {Ed.), 



814 agricultural botany, chemistry and physiology op plants 


Comparative Table of the Quantities of Fluorine and Phosphorus 
in various Plants and their Products . 


1 

Fluorine 1 

Fluorine 1 

Phosphor. 

Ral io 


1 

per 

per 

per 


Nature ot Product 1 

100 gms j 

100 gms , 

100 gins 

P 

Remarks 

1 

of fresh 

of drv 

of dry 

F 


substance 1 

i l 

substance 

substance 



1 

mgms ! 

mgms i 

gmms 

mgms 


Gvammeae: 




) 


Wheat (flour) . . . 

0.S3 

1.00 1 

150 1 

150 

Limestone* soil oi Champagne. 

» (bran) . . . j 

0.59 

0.6S 

1 0S0 

1588 


» (flour) . . . | 

1*17 

1.41 

134 

95 

Granitic soil of Brittany. 

» (bran) . . . i 

O 36 

0 42 

1 102 

2623 


Other wheal flour. . j 

0.71 

0.86 

— 

— 

Limes torn* soil (Marne) 

Eye (flour). . . . . j 

O.52 

0.61 

176 

00 

co 

c* 


Barley (flour). . . . 

2.0 

2.20 

— < 

— 


Rice.! 

0.S0 

0.94 

IOI 

107 

Not in husk. 

Lcguminosac: 






Haricots. 

x 70 

2.18 

530 

252 

Sois-ons beans. 

Lentils. 

1.56 

1.80 

500 

277 


French beans . . . 

0.019 

0.21 

— 

— 

Edible pod. 

Lucerne. 

i. 3 ° 

5-65 

318 

56 

Stalks and leaves 

Sainfoin . 

2.72 

7-25 

167 

23 

Stalks and leaves. 

Cruciferae: 






White-headed oabb. . 

0.088 

1.0S 

— 

— 

Green cabbage. 

Cauliflower .... 

0.21 

2.57 

— 

— 

Cabbage head. 

Turnip (roots} . . . 

0.14 

2.02 

— 

— 

Paris turnip. 

Radish (roots) . . . 

0.06 

2.00 

769 

384 

Small red raddish. 

Cress . 

0.093 

1-34 

— 

— 

Leaves and stalks. 

Long radish .... 

0.24 

! 1.20 

268 

223 


Mustard (seeds). . , 

1-45 

1.58 

— 

— 

Black mustard. 

» (leaver) . . 

O.76 

6,80 

383 

56 

S 

Dtplotaxis ..... 

O.OIO 

0.059 

— 

— 

Whole plant. 

Rosacecte: 






Pear (pulp) .... 

j 0.022 

0.17 

— 

— 

'* Passe-crassanc ” variety. 

Apple (pulp) .... 

1 0-034 

0.21 

63 

300 

» (rind) .... 

0.76 

2.78 

S3.7 

30 


Peach (flesh) . . . 

j 0.29 

; 3-93 

2x9 

55 


» (stone) . . . 

! 0.74 

j 2.60 

— 

— 


Apricot (flesh) . . 

! 0.30 

1 2.50 

157 

62 


Cbetry . 

j 0.37 

| 3.70 

159 

43 

Flesh and skin. 

Strawberiy .... 

j 0.12 

! 140 

— 

— 


Sohinacciic: 


j 




Potato (root) . . . 

| 0.084 

0.30 

— 

— 

) “ Saueisse rouge ** variety 
) (Without skin). 

Potato (flour) . . . 

| 0.15s 

| 0.18 

80 

| 444 

j 

Tomato (fruit) . . . 

1 0.20 

1 4 -° 6 

— 

1 

Polygouaceae: 

1 



I 

j 

Buckwheat (flour) 

! 2.17 

: 2.53 

— 

1 — 

! 

Sorrel. 

0.9s 

1 1-387 

621 

| 45 

Leaves. 

Synanthereae: 


1 


t 


Chicory. 

0.32 

i 5.SS 

702 

1x9 

Leaves. 

Dandelion. 

0.97 

J 8.20 

464 

56 

Leaves 


! 























AGRICULTURAL BOTANY, CHEMISTRY AND PHYSIOLOGY OR PLANTS S15 


Comparative Table of the Quantities of Fluorine cmd Phosphorus 

in various Plants and thei? Products . (continued) 



Fluorine 

Fluorine j 

Phosphor. 

Ratio 


Nature of product 

per 

per 

per 1 


100 gms 

ioo °ms 

100 gins > 

P 

Remarks 


of fresh 

of dry 

of drv 

F. | 



substance 

substance 

substance j 


l 

mgms | 

mgms 

mgms 

mgms 1 


Umbel li]ferae: I 

! 



i 


Carrots . ... ' 

0.036 

0.34 

— 

— i 

Root. 

Liliaceae: 

1 


1 

1 


Asparagus.; 

0*52 

7-94 

736 j 

93 j 

Young shoots or suckers. 

Chenopodiaceae: 
Spinach. 

o-37 

3.00 

i 

_ ; 

Young leaves. 

Beetroot .... 

I.OO 

13-4 

490 

36.61 Leaves. 

Malvaceae: 






Cacao ....... 

I 69 

1.78 

224 

IZ5 

Husked bean. 

Rubiaceae: 






Green coffee .... 

1.20 

1.45 

327 

225 

Unroasted berries (Martinique) 

Ampelidaceae: 






Grape . 

0.12 

0.81 

— 

— 

Black gTape (grape without 





stalk). 

Moraceae: 


1 




Fig. 

0.27 

j 1.9S 

— 


i Fresh fig. 

Juglandaceae: 


p 

00 




Walnut. 

0.6S 

—■ 

— 

| Kernel. 

Musaceae: 


1 

t 




Banana (pulp) . . . 

| 0-07 

0-38 

— 

— 

; Ripe lruit. 

» (sckin) . . . 

j 0.56 

1 5AO 

— 

! 

do. 

Acatyledons: 




i 

I 

Fern .. 

1 2.70 

! 8.50 

123 

1.44 Male fern, whole stalk. 

Cultivated mushroom 

1 0.84 

! 8.40 

I 237 

147 

, Fresh. 

Edible boletus . . . 

0.052 

1 

0.61 

j — 

~ 

| Fresh. 

Other vegetable pro¬ 
ducts: stalk , straw, 
wood, bark: 

1 

i 0.40 


j 

1 

i 

1 

i 

! Chiefly from ripe grain 




t 

crops. 

Hay . 

0.94 

; I.04 

I 

i “ 

j 

i 

l 

| Ordinary state (ash fused in 

J the crucible with NaKCQg) 

Wheat straw . . 

o.34 

I 0.40 




Poplar (wood) . . . 

o.34 

I O.45 

; 20 

1 44 


» (bark) . . . 

1.30 

i I.40 

! * 13 

1 9-3; 

Fir (wood) .... 

1.45 

1-75 

! 25.0; 14 

i 

Pine (wood) . . . 

o.59 

, 0.66 

— 

1 

! 

Oak (wood) .... 

0.48 

1 o*59 

! 43-51 73 

j 

» (bark) .... 
Birch (wood).... 

1.04 

5.90 

1 1.40 

i 7.40 

j 43.51 31 . 

17.4! 2.3I Experiment to be repeated. 

« (bark). 

031 

: 0.36 

— 

I - 


Walnut (wood). . - 

060 

i 0.71 

. 0.7, 12 


» (bark) , . . 

0**32 

! o-37 

1 16.5! 44 

-—.... .- ■ -= 
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sorrel 612 mgms, dandelion 464 mgms, beetroot 490 mgms, etc. always 
per 100 grams of leaves dried at ioo° C. 

The buds (cauliflowers and asparagus) are slightly poorer in fluorine: 
2.57 mgms and 7.94 mgms to 100 grams of dry parts. The quantity of 
phosphorus was only ascertained in asparagus, where it reaches the high 
amount of 76 mgms per 100 gms. 

The stalks , wood and bark are the parts poorest in fluorine, the latter 
ranging from 0.26 to 1.7 mgms per 100 gms. As expected, these tissues 
are also poorest in phosphorus : acacia wood 8.7 mgms. fir 13 mgms, pine 
bark 25 mgms, poplar bark 20 mgms, birch bark 17.4 mgms, per 100 grams 
dry. 

The edible roots examined contain fluorine and also phosphorus in 
very variable proportions : Fluorine : carrot 0.24 mgms, turnip 2.02 mgms, 
radish 2 mgms; Phosphorus : radish 769 mgms, long radish 268 mgms, per 
100 grams dry. 

Pulp Fruits (edible part) are moderately rich in fluorine: peach 3.93 
mgms, apricot 2.50 mgms, cherry 3.70 mgms, tomato 4.06 mgms. Their 
phosphorus contents are medium : peach 219 mgms, apricot 157 mgms, 
cherry 159 mgms, apple 63 mgms, per 100 gms in the dry state. In any 
particular fruit (apple, banana), again dry, the pulp is poorer in fluorine 
than the skin. 

The quantities of phosphorus also increase in the skin or episperm of 
fruits and seeds as compared with the edible parts. 

In the seeds the quantities of fluorine are medium, and comparable 
with those found in the pulp of edible fruits. They vary but little, and 
independently of the family, as shown by the following figures. 


Fluorine 
per 100 gms. dry 


Wheat flour (according to origin) . . 1-1.41 mgms 

Rye ». 0.60 

Buckwheat ». 2.53 

Barley. 2.20 

Rice . .. o.yt 

Haricots. 2.10 

Lentils. 1.80 

Mustard (seed). 1.58 

Cacao (husked). 1.78 

Coffee (green). 1.45 


Granitic soils tend to increase the-fluorine contents of grain. 

The episperm of the wheat grain (bran) is very poor in fluorine (0.42 
mgms to 0.68 mgms per 100 gms of bran), but very rich in phosphorus 
(1080 mgms to 1102 mgms). This quite unexpected observation will require 
confirmation by other samples of other cereals. The flours supplied by 
these grains are generally, like the fruit pulp, moderately rich in phosphorus 
(wheat flour 134 mgms and 150 mgms per xoo grams dry; rye flour 176 mgms, 
rice flour 108 mgms). 
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In the seeds of the Iyeguminosae the quantities of phosphorus are 
high. There were found: lentils 500 mgms, haricots 530 mgms, per 100 
grams dry. These foods have long been known to be highly phosphoric. 

In spite of the array of facts thus brought to light, it has not yet been 
possible to fix upon any vegetable group in which fluorine should appear 
particularly necessary and abundant. This is evident from the above 
Table, in which the results are grouped according to natural families. Never* 
theless it is true that in each of them very dissimilar plant organs have been 
comprised: fruits, leaves, stalks, roots, etc., which have been seen to possess 
a very different content of fluorine in one and the same plant. 

For the different organs of the same plant no simple law can be 
detected connecting the variations of fluorine with those of phosphorus. 
As in animals, however, these two elements mostly increase or decrease 

P 

together. For the same kind of tissue the ratio - appears to vary more 

F ~ P 

in the plant than in the animal It is also observed that this ratio = 

F 

which varies from 350 to 700 in most animal tissues of intense life, is gener¬ 
ally much below these figures in vegetable tissues, even where life is most 
active. 

629 - Comparative Tests of 3 Varieties of Rye at Torestorp, Sweden. — hjalmar 
von Feilitzen. in Svenska MosmiUurtotenm^ns Tidskritt, YearXXX, No. 1, pp 55*57. 
Jonkoping, 1916 

These cultivation trials in boggy land at the agricultural Station of 
Torestorp during 1910 to 1914 were for the purpose of comparing the vari¬ 
eties “ Petkuser ”, “ Grarag ” (grey rye) and “ Midsommar The manure 
used per acre was: stable manure about i4 3 / 4 tons. Basic slag 5.9 cwt, 
potassium salt (37 %) 3.9 cwt. The rye generally showed great resist¬ 
ance to winter weather, the one exception being in 1910 when late frosts 
killed the flowering rye, destroying almost the entire crop. 

The appended Table contains the results of the trials. 

Disregarding 1910, it is evident that in the most favourable years 
for rye growth the variety “ Petkuser ” gave a yield higher than that of 
the two native varieties; in 1913 and 1914, on the other hand, the winter 
having been very severe, with frequent frosts, the varieties “ Midsommar ” 
and “ Gra ” proved superior to the “ Petkuser ” owing to their greater 
resisting powers. 

As to the yield of straw, the native varieties produced much more 
than the “ Petkuser ”, which was in turn distinguished by high weight of 
grain. 

“ Petkuser ” may be advantageously grown in places not much expos¬ 
ed to wind and frost, that is, whenever no special resistance to very low 
temperatures is needed. For the purposes of such resistance along with 
good cropping power, the varieties “ Gra ” and “ Midsommar ” should be 
chosen. 
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Results of Tests. 


Varieties 

1910 

1911 

1912 

1913 

1914 

Average 
of years 
1911 to 1914 



Yield of Straw 

in lbs per 

acre . 


Petkuser. 

4 400 

5025 

5 873 

4071 

3 73 ° 

4675 

Gr&. 

5 622 

5670 

5 772 

4426 

6 814 

5670 

Midsommar . . . . , 

5 541 

5938 

6256 

4 494 

5 795 

5 620 

. 

Averages . , . 

5 188 

5 544 

5 967 

4330 

5448 

5 322 


Yield cj Grain in bushels per acre (bushels of 60 

lbs.). 

Petkuser. 

5.36 

45 - 5 ° 

50.66 

24.78 

25.93 

36.71 

Gra. 

4-77 

44-31 

39-63 

29.00 

4 I -77 

38.68 

Midsommar. 

4.14 

44-65 

45.96 

23-38 

36.03 

3750 

Averages . . . 

4-76 

44.82 

4542 

25.38 

34-57 

3763 


1 

Weight of 1000 grains in grams. 


Petkuser...... 

j 18.1 

34 -° 

| 28.4 

27.9 

253 

28.9 

Gra. 

12.2 

21.8 

17.4 

20.9 

iS.O 

19.5 

Midsommar. 

12.2 

22.1 

| 17-4 

19.9 

I7.S 

19-3 

Averages . . . 

14.2 

26.0 

21.1 

22.9 

20.4 

22.6 



Weight per bushel in lbs 



Petkuser. 

45-6 

57-i 

52.9 

5°-4 

57*° 

| 54-3 

Gr&. 

4 6 -5 

59-i 

54-° 

52.7 

58.1 

55-9 

Midsommar. 

46.8 

53.8 

54’° 

50.2 

566 

54-6 

Averages . . . 

4^.3 

58.3 

53-6 

51.5 

57-2 

i 55 


630 - Comparative Tests of 9 Varieties of Oats at Torestorp, Sweden. — hjalmar von 
Feilitzen, in Svenska Mosskulturibremngens Tidskrift , Year XXX, No, i . pp. 60-65. 
Jdukoping, 1916: 

In these comparative tests covering the period 1909 to 1914, 5 varieties 
of white oats were cultivated: Guldregn, Dala, Ligowo, Teger, Probsteier, 
and 4 of black oats ; Klock, Plym, Mesdag and Tysk Mosshafre (German 
oats for peat-bogs), a standard phospho-potassic dressing being applied to 
them every year. 

The results of the tests are contained in the following Tables. 
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Results of tests, 






i 


1 

; 

Averages | 

Relative 





j 


; 


of years 

average 


1909 

I9IO . 

1911 

igi2 i 

1913 j 

1914 Average! 

showing 
results for 

(by 

0 Gulden- 





! 




« Gulden- 

regn » 



.. 


r 

| 

i 

1 

regn » 

standard) 

White varieties 




Yield of Straw (lbs. per acre). 


Guldenregn . . . 

5 782 

5 445 

52321 

58651 

6 280! 

4 9621 

5 5S3! 

— 

5583 

Dala. 

— 

— 

— 

5 9211 

56161 

3 70S; 

5 0821 

5602 i 

4976 

Eigowo. 

5 *23 

4 513 

— 

— 1 

— ! 

— 

4 818 

5 588 ' 

4813 

Eeger . 

5 750 

5 302 

5 652! 

63251 

6519 

4 341, 

5 651 

— 

4 754 

Probsleier .... 

5 {55 

5232 

5 216 1 

4780! 

5865 

4 34 1 ! 

5 136 

— 

602S 

Black varieties. 
Klock. 

3 9-11 

3 153 

5378] 

6 0041 

1 

6474' 

4488' 

4908 

_ ; 

4 903 

Tysk Mosshafre 

3 423 

2574 

4702! 

4 869' 

5025! 

3 82P 

5056; 

— 

4056 

Plym. 

4623 

3 010 

— 1 

— 

— , 

— 

3817, 

5 588 

3813 

Mesdag. 

36 54 

2 102 

5089; 

— ' 

— 

— 

3 6i5: 

5463 

3695 

Average . . . 

4 719- 3 918 

5 211 

5627; 

5963 

4 2 77, 

4 74 1 j 

5660 

3 847 

White varieties. 



Yield of Gram ( bushels per acre). 


Guldenregn . . . 

39 

58 

so; 

70 

49 

61 

60 j 

— 

60 

Dala . 

— 

— 


63 

55 

51 

56! 

60 

56 

Eigowo . 

40 

4i 

— 

— 


— i 

4<=> 

49 

49 

Eeger . 

35 

55 

74 

44 

42 

40I 

48 


48 

Probsteier .... 

42 

42 

62 

51 

37 

53 

48 

— 

48 

Black varieties. 
Klock . 

32 

45 

66 

63 

57 

48 

52 

__ 

I 52 

Tysk Mosshafre . 

36 

3° 

67 

66 

42 

42 

47 

— 

47 

Plym . 

29 

46 

— 

_ 

— 

— 

38 

49 

46 

Mesdag . 

37 

24 

69 

1 

— 


43 

59 

43 

Average . . .j 

36 

42.6 

69.3 

| 59-5 

47 

49.16 

4 s 

57-25 

| 4977 

1 

White varieties 



Weight of 1000 grains 

in grams. 


Guldenregn . . . 

22.5 

32-4 

29.4 

25-7 

27.0 

30.5 

28.1 


! 28.1 

Dala . 

— 

— 

— 

23.2 

26.3 

26.5 

25.3 

28.0 

1 *5-4 

Eigowo . 

27.4I 37-8 

— 

— 

— 

. 

32.6 

27.4 

; 334 

Eeger . 

23.9 

35 5 

33*91 25-1 

27.7 

33-5 

29.9 

— 

29.9 

Probsteier . . . . 

27.2 

32.6 

34-1 

28.1 

26.6, 32.5 

30.2 

— 

| 30.2 

Black varieties. 
Klock. 

21.9 

32.0 

27.0 

25.1 

29.1 

27.8 

27.1 

■ T 

j 27.1 

Tysk Mosshafre , 

26.4 

30.4 

30.2 

27.9 

24.0 

28.6 

27.9 


i 27 i 

Plym. 

20.3 

30-* 

— 

— 

— 

— 

25.2, 27.4 

! 25-8 

Mesdag. 

27.7 

30.9 

32.5 

— 


— 

3°-4 

28.1 

1 3°-4 

Average. . . 

24.7 32.7 

31.2 

25.8 

1 26.9 29.9 

28.5 


28.7 

p White varieties ; 




Percentage of grains. 



Guldenregn . . . 

64*6i 73-6 69.6; 69.9 

66.8 

1 75-5 i 7°° 

— 

70.0 

Dala. 

- . 

! — 

|- 

65.1 

64.8; 71.1 1 67.O 

70.7 

; 66.3 

Iyigowo ... 

64.4; 72.5; — 

i 

— 

; - 

68.4 

69.I 

! 69.3 

Eeger. 

6l,9i 72.4 

! 63.9' 6q.o 

63.O 

71.2 

654 

— 

654 

Probsteier . . . . 

64.0: 73.7 

! 67.1 

69.2 

! 64.4, 73.9! 68.7 

— 

68.7 
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1909 

1910 

1 

| 

1911 | 

1 

1 

1 

1912 j 1913 

1914 . Average 

Average 
of years 
showing 
results for 
« Gulden- 
regn# 

Relative 

average 

(by 

« Gulden* 
regn » 
standard) 

Black varieties. 




Percentage 0} grains. 



Klock. 

63-5 

69-5 

63.1 

69.7 66.8 

71.6 67.4 

— 

67.4 

Tysk Mosshafre . 

70.I 

71.9 

68.3 

71.7 61.3 

70.5 69.O 

— 

69,0 

Plym. 

61.6 

70.2 

— 

— — 

— 65.9 

69.1 

66.8 

Mesdag. 

72.0 

7 i -3 

69.2 

— — 

— 70,8 

69.3 

7 i *5 

Average . . . 

65 . 3 * 

71.9 

66.9 

67.6 64.5 

72.3 68.1 

— 

Os 

00 

Co 

White varieties. 




Weight per bushel {lbs.). 



Guldenregii . . . 

32.1 

37-9 

38.0 

32.9 32-1 

38.9 35-3 

— 

35*3 

Dala. 

— 

— 

— 

3 i -5 34-0 

38.5 34-7 

34-6 

354 

Ligowo ; . . . . 

32.1 

36.O 

— 

— — 

— 34.0 

34 9 

34-4 

Eeger. 

29.5 

38.8 

37-3 

27.0 30.6 

38.0 33-5 


33*5 

Probsteier . . 

31.2 

34-8 

35-5 

28.5' 28.8 

36.9 32.6 

— 

32.6 

Black varieaies. 




i 




Klock. 

31.3 

38.5 

33-6 

30.2! 31.6 

3 6 *° 33-6 

— 

33*6 

Tysk Mosshafre . 

3^.5 

37-9 

35-0 

32.5 S0.6 

35-7 34-8 

— 

34-8 

Plym. 

29.6 

37-2 

— 

— — 

— 33-3 

34-9 

33*7 

Mesdag. 

38.8 

_384; 

37.3 

— — 

— 38.5 

36.0 

37-7 

Average . . . 

32.65 

37.45 

41.2 

30.43 31-3 

35 34-47 

3*1 

34-55 

White varieties. 



Number of days between sowing and earing. 


Guldenregn . . . 

72 

74 

66 

70 — 

— 70 

— 

70 

Dala. 

— 

— 

— 

67 _ 

— (67) 

70 

(67) 

Ligowo. 

72 

74 

— 

— — 

— (73) 

73 

( 7 °) 

Leger ...... 

73 

74 

68 

72 — 

— 72 


72 

Probsteier .... 

75 

74 

71 

75 — 

— 74 

—_ 

74 

Black varieties. 








Klock. 

73 

— 

7 i 

74 — 

— 73 

69 

74 

Tysk Mosshafre . 

59 

— 

60 

65 _ 

— 61 

69 

62 

Plym. 

73 

— 

— 

— — 

— (73) 

72 

(71) 

Mesdag. 

^ 9 __ 

— 

60 

— — 

— (59) 

69 

(60) 

Average . . . 

69 

74 

66 

70 — 

— — 

— 

69 

White varieties. 



Length of vegetative period [days) 


Guldenregn . . . 

123 

1130 

102 

120 120 

107 117 

_ 

117 

Dala. 

— 

! — 

— 

IOQ II4 

94 (106) 

116 

(X07) 

Ligowo. 

123 

130 

— 

- — 

— (126) 

126 

(XI 7 ) 

Eeger. 

123 

130 

109 

126 120 

112 120 

_ 

126 

Probsteier .... 

123 

13 ° 

log 

130 123 

112 12 X 

— 

X2X 

Black varieties. 








Klock . 

118 

114 

109 

125 120 

103 ix5 


ii 5 

Tysk Mosshafre . 

106 

114 

98 

IO9 XI4 

89 105 

— 

105 

Plym. 

118 

114 

— 

*- - 

— (n6) 

126 

(108) 

Mesdag . 

106 

1x4 

98 

- - 

— (106) 

118 

{105) 

f Average . . . 
_L-....: 

117 

122 

104 

120 1 X 8 

103 — 

, — 

1x3 
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The climate of Torestorp, with its frequent spring and autumn frosts, 
is anything but favourable to the growth of wheat, but in spite of this 
the crop was really good in some years. Thus, in 1911 and 1912, 2 944 and 
2 498 lbs of grain per acre were obtained; in 1914,1913 and 1910, 2 052, 
r 962 and 1 784 lbs respectively ; on the other hand, in 1909, the yield was 
only 1 517 lbs. 

As regards the respective values of the different varieties compared, 
the “ Guldenregn ” undoubtedly takes the first place, with a six-yearly 
average of 2 498 lbs of grain per acre. Extremely encouraging results 
were also obtained with the “ Dala ” variety selected at Svalof and tested 
in 1912-1913-1914 ; on the other hand the “ Probsteier ”, except in the years 
1909 and 1914, was found unproductive and certainly incapable of any 
further competition with the best white oats particularly suited for peaty 
soils ; the same may be said of the “ Leger 

Among the black varieties “ Klock II ” leads, being superior to 
“ Mesdag ” and “ Mosshafre ” (oats for peaty soils); the last two, on the 
other hand, possess great resistance to frost and thrive even in the worst 
peat soils. 

The quality of the grains generally leaves much to be desired, owing 
to the spring frosts ; the weight of 1000 grains is always very small, as is 
also the percentage of grains ; on the other hand, the yield of straw is good, 
with a maximum of 50 cwt. for the “ Eeger ” variety. “ Mesdag ” and 
“Mtosshafre ” are the earliest varieties, “ Eeger ” and “ Probsteier ” the 
latest, while “ Klock ” and Guldenregn ” occupy an intermediate place, 
wih a growing-period lasting on the average 115 to 117 days respectively. 

In conclusion, it may be stated that the most suitable variety for the 
special soil and climatic conditions of Torestorp is beyond all doubt the 
“ Guldenregn ”, which is marked out by high yield of grain and straw and 
the good quality of the grain. 

631 - Cross between a Wild Crucifer and a Cultivated Crucifer with Tuberised Root — 

Trouard-Riolle, in Comptes Rendus hebdomadaires des Seances de VAcademic des Sciences, 
Yol 162, No. 14, pp. 511-516. Paris, April 1916. 

It is easy to produce hybrids between the wild Raphanits raphanistmm 
Iv. and the different varieties of Raphanus sativus L. The plants described 
by several writers as intermediate between these two species are nothing 
but their crosses. 

The hybridisation of a wild plant (R. raphanistmm) with' a culti¬ 
vated plant (R. sativus) yielded the same products in the 1st and 2nd gene¬ 
rations as the reverse cross. In these species Raphanus, therefore, the 
influence of the sexes does not make itself felt in hybrids. 

The first generation of these crosses yielded plants all of which were 
similar and more or less intermediate between the parents. 

In the 2nd generation these self-fertilised hybrids segregated. An 
average of 65.75 % of the plants obtained were tuberised ; $ to 1$ % had 
reverted to the cultivated type; an average of 34.25 %, on the contrary, 
returned to the wild type ; the rest of the plants retaining mixed characters* 
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The seeds of one and the same hybrid pod produce plants differing 
profoundly from each other. 

When the wild plant is crossed with a hybrid of different varieties 
of the cultivated plant, the 2nd generation of the resulting hybrid furnishes 
both the wild plant, the cultivated cross, intermediate plants and plants 
recalling the origin of the cultivated cross. Thus, a yellow radish crossed 
with R . raphanistmm yields, in the first generation, plants with black tubers, 
and in the second generation plants with yellow, black, white, and blackish 
tubers and the pure wild form. 

From these facts the following conclusions are drawn : 

1) Hybridisation is an excellent means for artificially tuberising 
a wild plant. 

2) In the hybrid between a cultivated and a wild plant, the wild 
type tends to become dominant in the progeny of the hybrid plants. This 
readily explains why a large number of wild forms is sometimes found in 
the vicinity of an abandoned radish field. There is no degeneration of the 
radish, but plentiful reversion to the wild species in consequence of cross¬ 
ing. 

In the struggle for life, therefore, the more perfect species is at a dis¬ 
advantage. 

632 - Breeding Farm Crops in Iowa, United States. — Hughes h. l)., in The Journal 
of Heredity, Vol. VII, No 3, pp. 143-14.}. Washington, March 1916 

1) Oat Breeding . The present experiments in oat breeding were 
begun in 1906 (in cooperation with the Bureau of Plant Industry, United 
States Department of Agriculture) The work consists primarily in isolat¬ 
ing and testing pure lines from commercial varieties, and secondly in breed¬ 
ing pure lines from crosses. 

Several hundred pure lines have been isolated annually from the 
various commercial varieties. These pure lines have been tested for growth, 
vigour and productivity. Those which appeared most promising were 
bred and tested under field conditions. In all, over 8,000 pure lines have 
been isolated and tested from 1906 to 1914. 125 pedigree varieties are now 

included in the variety tests. Two of the most promising have been distri¬ 
buted to farmers in sufficient lots to plant one acre of each, the pedigree 
oats being compared under field conditions with the best commercial 
varieties which the farmers have been able to secure. In 1914 the pedigreed 
varieties “ Iowa 103 ” and “ Iowa 105 ” each outyielded the commercial 
varieties'by more than 4 % bushels per acre. Prior to 1908, Dr. J. D. 
Norton of the “ Bureau of Plant Industry ” made a large number of 
crosses. The product of these crosses was transferred to the Iowa 
Experiment Station in 1909. Several thousand selections have been 
made and tested in the nursery. The most promising of those that have 
proved to be pure lines have been bred and are being tested in the various 
test plots and comparisons made with commercial varieties and other 
pure lines. 

2) Winter Wheat Breeding . This project started from a foundation 
stock of eleven different varieties in 1906. From these, several hundred 
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pure lines have been selected and tested out a n nu al ly in head and nursery 
rows. During the past four years at least 500 heads have been secured 
annually from fields away from the Station. During the years 1906 to 
I9 I 4 approximately 8000 pure lines have been tested out and either bred 
from or discarded. Some 150 pedigree strains are under comparison in 
plots of one twentieth-acre and others are being compared in tenth-acre 
plots. Seed sufficient to plant one acre of the two most promising and best 
growing varieties, “ Iowa Nos. 404 and 327 ”, have been distributed to 
each of a number of farmers in various portions of the State, these to be 
compared with a plot of similar size planted under the same conditions, using 
the best commercial seed which they could get. In 1913 these pedigree 
varieties outyielded the commercial sorts by an average of one and a half 
bushels per acre. 

3) Barley Breeding. This project was begun in 1911, the object being 
to produce strains or varieties of barley suitable for brewing purposes and 
which could be successfully grown on the dry soils of Iowa. The most pro¬ 
mising pure lines are now being tested out in head and nursery rows. 

4) Breeding Silver King Maize for Northern Iowa. This work was 
begun in the spring of 1910, when 300 of the best ears of Silver King maize 
which could be secured were planted in ear to row trials. During the five 
years 1910 to 1914 over 1,000 ears have been tested out in this way. Approxi¬ 
mately 10 per cent, of the mother ears showing the best performance have 
been sown in the crossing plots, the best of these crosses being bred and test¬ 
ed in the field. Some 57 crosses have been tested out at the breeding 
stations and the progeny of about 10 of these crosses has been distributed 
to several hundred farmers in the northern part of the State for compari¬ 
son with their own corn. In 1913 the improved Silver King outyielded all 
varieties with which it was compared by an average of approximately five 
bushels per acre. 

5) Reid's Yellow Dent Breeding Work. From 1905 (the year when 
the work was begun) to 1914 over 2,000 selected ears of Reid's Yellow Dent 
maize have been* tested out in ear to row plots. The ears showing the 
best performance are carried over each year to go into the crossing plot. 

One very desirable strain known as “ Iowa 203 ” has been developed 
which, in test trials, has an average of about 12 bushels per acre over ordin¬ 
ary Reid's from which it came Enough corn to plant one acre was suppli¬ 
ed last year to each of several hundred farmers in central Iowa for com¬ 
parison with their own corn. 

6) Breeding Red Dent Maize. This investigation, to determine the 
prepotency of the colour character in Reid’s Yellow Dent Corn (Red and 
Yellow) began in 1913, and has therefore only been under way for two 
seasons. 

7) Correlation Studies with Maize . The object of this investigation 
is to determine the relation between the ear characteristics of seed ears and 
yield, also the relation between the stalk characteristics of the plant produc¬ 
ing the seed ear and the yielding power of the ear. This part of the work 
was begun in 1907. Though few of these data have been compiled, it is 



824 


CERKAKS AND PUX.SK CROPS 


CEREALS 
AND PULSE 
CROPS 


believed that some rather striking correlations between the character of 
the stalk and the yielding power of the ear will be found. 

8) Clover Breeding. This project was begun in 1910 (in cooperation 
with the Bureau of Plant Industry, United States Department of Agri¬ 
culture), when a large number of selections were made from specimens 
secured in the vicinity of Ames, Iowa. In 19x2, various lots of seed com¬ 
ing from all parts of the world were secured from the Bureau of Plant 
Industry of the United States Department of Agriculture. These were 
planted in nursery plots where individual plants were seeded and the best 
individuals isolated for continued breeding and selection. Some fifty- 
five of the best individuals have been multiplied and are being compared for 
vigour, leafiness, seed production, and resistance to winter cold and disease. 

633 - Wheat Varieties in Siberia (1). — Flaksberger C. in Tpyydu Eiopo no npiw,i.adwk 
Bomammi (Bulletin of Applied Botany), Year VIII, No. 7 > PP- 857-860 (Abstract 
in English, pp. 861-862). Petrograd, 1915. 

The most widely distributed wheats throughout all Siberia are: 
Tritioum vulgare Vill. vars. fenugineum rossicum Flaksb., and lutescem 
poltawense Flaksb., then erythrospermum Korn, and milturum Al. In 
cultivation these forms occur in mixtures. Occasionally some of them 
predominate in the crop, but there also cases where no predominance 
could be observed. As admixtures there are found Tr. mlgare vars. 
graecum Korn (from Turkestan), leucospermm Korn, (seldom), hostianum 
Clem, (from Turkestan), fuliginosum Al. (very seldom, from Turkestan), 
caesium Al. (local form), albcrubmm Al, (seldom), albidum Al. (seldom), 
barbarossa Al (very seldom, from Turkestan), nigroaristatum Flaksb. (lo¬ 
cal form), sardoum Korn, (seldom). 

As predominant forms are cultivated around Toboljsk and Tomsk 
(except in the northern part): Triticum durum Desf. vars. hordeiforme densius- 
culum Flaksb., hordeiforme laxiusculum Flaksb. In the same locality can 
be found Tr. durum var. coerulescens Bayle as a predominant form in the 
field crop. The same is to be said of the distribution of Tr. durum var. 
melanopus Al. in Akmolinsk and Semipalatinsk provinces. This variety 
is found in the governments of Toboljsk and Tomsk, in sometimes 
considerable amounts. 

Tr. compactum Host var. uterinum Al. is to be found throughout all 
Siberia mixed with other varieties, but is almost never found as a pre¬ 
dominant form in the crop. As a mixture can be found: Tr . compactum 
vars. erinaceum Desv. (Turkestan); fetisowi Korn, (found separately, from 
Turkestan), creticum Mazz. (found separately). It is to be generally obser¬ 
ved that the cultivation of Tr. compactum Host in Siberia is now replaced 
by that of Tr. vulgare Vill.; Tr. twgidum U vars. lusitanicum Korn, and 
pliniamm Korn, are to be found among the crops of several farmers in 
different provinces. 

Tr. polonicum U var. villosum Desv. is found among crops of several 
' (i| See also B. Dec. 1915, No. 1270. (Ed,) 
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farmers. Tr. spelta 1 ,. is not to be found in Siberia. Tr■ dicoccnm Schrank 
var. farvum arras Hoscht. and rufum maturatum Flaksb. are to be found, 
although very rarely. Tr. monococcum h. is not to be found in Siberia. 

634 - Growing Manitoba Wheat in the Haute-Marne, France (1). — Feuiiie A'information 

du Mvmstere de l’Agriculture, XXIst Year, No. 14, pp. 13-14, Paris, 4th April 1916. 

Manitoba wheat having been recommended for spring sowing in France, 
without any trials having been made beforehand, merely on a compari¬ 
son of the weather conditions of Manitoba and France, the following 
facts reported by M. Cassez, director of Agriculture for the department of 
Haute-Marne, deserve careful consideration : 

Manitoba wheat was first grown in the Haute-Marne in 1912, on the 
“ Ferme de la Salle ” (commune of Auberive), a farm run by M. Gauvain. 
This farm, which is located close to the source of the river Aube at an alti¬ 
tude of 1411 ft, lies on the Tower Oolite. The soils are shallow marls, some¬ 
times highly calcareous, on a rock or gravel subsoil. The trial made 
in 1912 with 4 cwt of seed was followed up in 1913,1914, and 1915, the grain 
from the previous crop being sown after a preliminary cleaning only. 

In 1915, sowing was done in February and March. In 1913, it had 
been prolonged until the 12th April, but this seems a rather late date for 
the Haute-Marne. The quantity of seed used was the same as that employ¬ 
ed for the autumn sowing of the wheats “ ble blanc de Touesmes ” and 
" Bon fermier ”, namely 2.67 bushels per acre. The Manitoba yielded good 
results, the yield being equal to that of the acclimatised variety “ de Toues- 
mes ”, and always superior to that which would have been given by 
autumn varieties sown under rather unfavourable conditions. 

Another farmer in that region, M. B£gin, of Vivey, had also sown 11 l / 2 
bushels of Manitoba wheat on March 12th 1915. He was satisfied with 
the crop, although it was a little below that of the Touesmes autumn wheat. 
On the strengh of this result he decided to sow some Manitoba on the 20th 
March in 1916 in a fairly fertile soil of moderate depth, on a rocky subsoil, 
which had not been tilled in time for autumn sowing. Up to the present, 
both M. Gauvain and M. B£gin are satisfied with the growth of the Mani¬ 
toba wheat on their comparatively thin and dry soils. 

635 - A Remarkable Cultural Variety of Rye in the Upper Valley of Dora Riparia, 

Italy. — Cerbiana C. F., in 11 Coltivatore , Year 62, No. 12, pp. 35S-362, figs* 66and 67. 

Casale Monferrato, April 30, 1916. 

From Chiomonte to Oulx and from Oulx to Cesana and Bardonecchia, 
a variety of rye is under extensive cultivation which deserves to be brought 
under notice owing to its productivity, behaviour and yield of flour. 

This variety differs from common rye in the following characters: culms 
shorter, leaves darker and wader, ears denser, grains larger and full, 
greenish in colour even when fully ripe, higher yield of grain (15 to 16 cwt 
per acre in the above region), whiter flour, furnishing a whiter bread. 

This rye is sown in August or September; it germinates quickly and 

(Ed). 


(1) See also B. Kay 1916, No. 510. 
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vigorously, and tillers plentifully, so much so as to form a bush-like growth. 
Owing to the climatic conditions of the above region, it is on the ground for 
a very long time between sowing and cropping, this time, in some locali¬ 
ties, exceeding 12 or 13 months. 

The qualities of this variety induced the Agricultural Travelling lec¬ 
turer's Institute to subject it to cultivation tests between 1906 and 1908, 
and then to advise farmers in the plain to sow this mountain rye. This was 
done by several members of the " Consorzio agrario cooperative ” of Tu¬ 
rin, who were asked to state the results of their trials on a special form 
The replies sent to the travelling Lecturer's office of Turin led to the fol¬ 
lowing conclusions : 

1) This mountain rye is a variety with high yield, extremely suitable 
for poor, dry and wind-exposed soils. 

2) Put down in equal mixture with ordinary rye, it is also suitable 
for fertile soils, provided they are not exposed to excessive humidity and 
to fog. 

3) As the characteristic qualities of this mountain rye disappear or 
fall off after the 2nd reproduction outside its natural environment, the seed 
must be renewed every 3 years. 

036 - Influence of Methods of Sowing Oats on Crop Yield; Experiments in Russia.— 

Archangelskij, M , in 3 e. ifjiedlb .we ch'an Fa Jem a {The Agricultural Gazette), No 12, 
pp. 313-318. Pelrograd, March 19, 1916. 

In 1914, the agricultural experiment Station of Tambov (Russia) ex¬ 
perimented with 3 different methods of sowing: 1) broadcast; 2) ordinary 
sowing in rows; 3) sowing in sets of rows alternating with bare strips vary¬ 
ing in width up to about 12 inches. The quantity of seed sown ranged 
from 0.60 to 1.41 cwt per acre. 

The water content of the soil down to the depth of about 3 ft. was de¬ 
termined during the summer in order to ascertain how the various methods 
of sowing influence the water content of the soil and whether cultivating 
the bare strip helps water-conservation. 

Results of the Experiments . — 1) With an equal quantity of seed, ordi¬ 
nary sowing in rows gave the largest yields, and broadcast .sowing the small¬ 
est ; sowing in sets of rows alternating with bare strips gave intermediate 
results, which were better when the strips were broad 

2) Increase in the quantity of seed used (within the limits laid down 
for these experiments) influenced the } r ield. The maximum was 1.41 cwt 
of seed per acre, sown in ordinary rows. 

3) Periodical superficial ploughing of the bare strips ensures better 
conservation of soil-moisture and increases the yield. 

637 - Trials of different Varieties of Maize at the Royal School of Agriculture of 
Caluso, Italy. — Bochicchxo N., in ll Caltivatore, Year 62, No. 10, pp. 307-309. Casalc 
Monferrato, April 10, 1916. 

Practical trials m a field previously under wheat. The mellow, some¬ 
what stony soil was manured with red clover and rape plus 159 cwt of 
stable manure and 4 cwt of superphosphate per acre. Sowing was done at 
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the beginning of May, a space of 21 x 7 inches being left between 
sowings and the roller taken over immediately; hoeing was carried out 
early in June and moulding up on the 15th June. The maize was 
cropped from the 8th to the 10th September. Each trial plot measured 
6456 sq feet, except two of 3228 sq feet sown with white “ Varesotto ” 
and yellow “ Varesotto After removing the spathes and property 
dr\ T ing and shelling the ears, the results were as shown in the following 
tabic. 


Results of Trials . 


Varieties 

1 

Yeld 
ot grain 
per acre 

Percentage 
of grain 
by weight 

Weight 
of 1 bushel 
of grain 

Height 
of plants 

Weight 
of 100 ears 


cwt. 

per cent 

lbs. 

ft. 

lbs. 

Native. 

26 

77-4 

59 

9.10 to 9.92 

4.84 

«Bresciano». 

33 

77-7 

5 S 

9.10 to 9-75 

5-43 

« Pavese grosso». . . 

32 

68.3 

58 

6.6 to 6.86 

7.27 

«Pignoletto». 

36 

74-4 

1 70 

! 9-io to 9.75 

572 

White « Varesotto» . 

! 43 

, 75-4 

: 58 

5.92 to 8.89 

4.S1 

1 

Yellow « Varesotto » . 

1 35 

76.5 

59 

! 5.89 to 7.58 

1 

7*50 


The variety which gave the best yield therefore was the white “ Va¬ 
resotto ”, closely followed by the “ Pignoletto ” ; their grains are heavier 
and more in demand. The ^native variety of " Veronese riprodotto ” is 
last in yield but one of the best in point of quality of grain. 

At the present price of 10 s. 6 d. per cwt, the crop per acre (average 
of all the varieties tested) represented a value of £ 17. 3s. 4^. as against a 
cost of production (labour and manure) of £ ir. ys. per acre. 

038 - Particulars of Rice-growing in Sumatra. — smits, m. B.,in Teysmanma, Year 
XXVI, Part 10, pp. 619-625. Batavia, 1915 

The exportation of rice from Sumatra has of late years grown to be 
of prime importance to some parts of that island. It totals some 6 000 
tons per annum, whereas in 1910 the exports were almost non-existent. 

Some particulars are given as to this cultivation in Sumatra, dif¬ 
ferentiating it from the cultivation methods practised in Java. 

The nursery beds are always unirrigated. When transplanting the 
rice to the fields 10 to 20 planllets are put down in each hole at dis¬ 
tances of 16 to 20 inches. In Java the planting is closer (5 to 6 inches apart) 
and moie than 5 plantlets are rarely dibbled in together. After transplant¬ 
ing, irrigation water is let in freely, but as soon as the secondary stalks 
have appeared the water is run off. After this no more irrigation water is 
let in until the first ears appear. As soon as the ears yellow and are nearly 
aripe the wter is again shut out. 

By this method of intermittent irrigation a more regular ripening is 
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tl , ‘ , secured, so that the crop can be cut with the scythe. Ripening does not 

(;' take place so regularly on the permanently irrigated rice fields of Java, 

’•> The crop is then gathered ear by ear, the ripe ears being selected each time. 

This method entails much greater labour and time than with the scythe, 

starch crops <>39 - New Method of Economic Cultivation of the Potato. — Cadoret Arthur (Direc- 
; s teur des Services agricoles du Cantal), in Le Proves Agricole et Viticole, Year 37, No. 15, 

■ > pp. 355-356. Villefranche {Rhone), April 9, 1916. 

Under present market conditions it becomes exceedingly important 
‘, to obtain a normal production of potatoes with the least possible quantity 

of seed. Various methods are suggested for this purpose, but the fact is 
too often forgotten that the method must be adapted to the soil. 

The writer recalls the Ami Girard method (planting at distances of 
24 X 24 inches of entire tubers weighing 2.8 to 4.2 ounces) which gives ex¬ 
cellent results in well prepared, deep, fertile and fresh soils; and the Ch. 
Aueier method (planting at distances of 4 X 20 inches or 8 X 24 inches of 
2 or 3 eye cuttings, weighing 1.76 to 2.11 ounces, from large tubers). This 
method, formerly adopted in the School of Practical Agriculture of Avignon 
(France), in irrigated soil, gave excellent results. 

The writer then describes his own method, consisting in planting bud¬ 
ding stalks instead of tubers, which he has tried in the “Ardeche” for .se¬ 
veral years and obtained good results. The tubers are sorted out and 
spread in a dry cellar at a temperature above 17 0 C. (63° F.) if possible. In 
* a few days, before the tubers wrinkle, rooting sprouts are obtained, which 

must be cut before they reach a length of 8 inches. 

After cutting, they must be planted as quickly as possible. The sprouts 
are planted in twos on the ridge sides at distances of 8 X 20 inches at a 
depth of 2 3 / 4 to 3 1 / 2 inches, according to the soil. In a few days the out¬ 
side part becomes green and puts out one or two stalks, the roots taking 
hold at the same time. Each planted shoot gives one or two tubers which 
are seldom very large, but never small; a crop of nearly 8 x / 2 tons per acre of 
' marketable potatoes may be reckoned on. The method is applicable to all 

loose, light and relatively dry soils. Its advantage is that it leaves for 
consumption those potatoes which, on the ordinary method, would have 
been used for planting. The shoots given off by the potatoes on germinat¬ 
ing keep or several days, and can be planted direct, or even forwarded 
/ some distance for planting. 

Dosage crops, 640 - CytisilS spinescens as Winter Forage .—El Agmultor, Revista tie Agriculture, 
meadows Year X, No. 105, pp. 25-26. Riotorto-Eugo, February 1916. 

pastures Cytisus spinescens (“ aliaga ” or “ aulaga ”j grows wild throughout 
i ‘ Spain, providing one of those rare green forages available during the whole 

winter. Its cultivation is advised in lands too poor for lucerne. When 
cultivated, it yields two crops per year, supplying from 240 to 320 cwt of 
green forage per acre. The disadvantage presented by this plant is that 
it has prickles which it is not found possible to get rid of satisfactorily by 
cutters or crushers. Good results on the contrary are obtained with the 
centrifugal triturator and defibrator which breaks the prickles and re- 
duces the forage to a green mass very much liked by livestock. 
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641 - The Cotton Plant in the Russian Empire. — iuferev V. I.in 3 eM.ied}b.ib l i( 1 ( i K(t$ 
Fasema (The Agricultural Gazette), Nos 50 (114) and 52 (n6),pp. 1374-1375 and 1429- 
1439. Petrograd, December 1915. 

In Turkestan and Transcaucasia, the cultivation of the cotton plant 
dates back to remote times, but is of very small importance. In Transcau¬ 
casia the first attempts at improvements started in the first half of the 19th 
century, and not till later in Turkestan. For want of co-ordination these 
trials had little result, and it is only 5 or 6 years since the Department 
of Agriculture adopted a series of thoroughly co-ordinated measures for 
the improvement and extension of this crop in the Russian Empire. While, 
up to the end of the last century, the sums appropriated in the budget for 
cotton-growing were ridiculously small (not exceeding £ 1 587 or £ 1 984 
per annum), since 1910 they have rapidly increased, attaining in 1913 more 
than £ 59 524. In this way, the Department of Agriculture has been able 
to organise more thoroughly the institutions for experiments on the culti¬ 
vation of the cotton plant, by transforming the 2 test fields already existing 
in Transcaucasia and Turkestan into experimental stations and. further, by 
creating 3 new institutions in Turkestan in 1913, namely: the cotton 
selection Station in Fergan the centre of the cotton region, and 2 experi¬ 
mental fields. In 19x4 work was begun for the establishment of a Station 
for studying brackish soils, so that almost all the principal cotton regions 
of Transcaucasia and Turkestan already possess their special experimental 
institutions. 

Side by side with the development of the experimental portion, propa¬ 
ganda work was organised among the population and measures were taken 
by which the results of the experimental institutions might be applied 
in practice. For this purpose the staff was largely increased: in 1915 it 
comprised 15 specialists and 35 instructors in Turkestan and Transcauca¬ 
sia. The number of demonstration fields and depots for machines to be 
let out on hire was increased. In addition, in order to promote the use of 
improved seeds, farms were established for the production of cotton seeds. 
The number of these farms in Turkestan alone is at present 15, with an area 
of 1 087 acres and an annual production of 7 873 cwt of seed, which is dis¬ 
tributed to cotton growers. Towards 1890, the production of cotton in 
Transcaucasia and Turkestan was 8 786 tons, that is to say % of the total 
quantity required by the Russian cotton industry at that time. For the 
years 1911 to 1913, the comparison between the production of cotton in 
Russia and its importation from abroad is given by the following table: 


in the Russian Empire 

Years Cotton imported Cotton produced 

1911 . 3 991 285 cwt 4336602 cwt 

1912 . 3 540 215 4 58105 

1913 . 3876179 4690622 


In those years, therefore, home-grown cotton exceeded one half of 
the quantity required by the Russian cotton industry, in other words, 
cotton-growing in the Russian Empire developed more rapidly than the 
cotton industry. 
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Among the causes which contributed to the development of this crop 
in Russia there must be mentioned: agricultural measures of a technical 
character, railway development, influx of capital, and the irrigation work 
carried out after the annexation of Caucasia and Turkestan to Russia; 
these factors taken together afforded the possibility of irrigating about 457 000 
acres. Another cause, and the one perhaps which gave the greatest im¬ 
petus to the development of this crop in Russia, was, in the writer’s view, 
the duty on imported cotton. Having been fixed in 1878 at 2 % shillings 
per cwt of pure staple, in 1900, by gradual increases, it attained the amount 
of £ 1 4s. io&. 

The price of the cotton bought by Russian factories being regulated 
by the price of foreign, especially American, cotton, the adoption of the 
import duty, assessing the average yield of pure staple at 2.10-2.39 cwt per 
acre, meant a premium of £ 7.14s. to £ 3. 25. per acre cultivated, to the 
growers of Turkestan and Transcaucasia. In 1915 this protective duty 
was increased to £ 1 16$. 11^. per cwt. 

042 - Cultivation of Fourcroya gigantea in the State of Rio de Janeiro, Brazil.— 

Ferreira Bento in 0. Fazendem, Year VIII, No. II, pp. 314-316,2 figs. San Paulo, 
November 1915. 

In 1903 the cultivation of “ pita nacional ” or “ pita comfin ” ( Four¬ 
croya gigantea) began in the state of Rio de Janeiro (municipality of Vassou- 
ras), on an area of 205 acres. In reply to an enquiry of the Ministry of 
Agriculture, the following particulars are given about this crop. 

1 acre contains about 750 plants at distances of 5 ft. 3 in. each way The 
cultivation work consists in 2 hoeings in the first year, 1 in the second, but 
none afterwards. The first crop was cut at the age of 5 or 6 years according 
to the growth of each plant. The crop is taken off twice a year, 20 leaves 
per plant being removed. A leaf averages 80.5 oz. in weight and furn¬ 
ishes on the average 1.2 oz. of fibre. One workman will cut 2 000 leaves 
per day. The fibre, which is used in rope making, fetches 8 3 / 4 d. per lb 
on the market in Rio de Janeiro. Tested in different European countries, 
it was declared to be of superior value. Hitherto it has not been exported. 

643 - Queensland-grown Copra. — Queensland Agricultural Journal , New Series, Vol, V, 
Part I, p. 38; Vol. V, Part 2, pp. 98-99. Brisbane, Jan. and Feb. 1916, 

An analysis of copra from coconut received from the Kameruuga 
State Nursery at Cairns, Queensland (1st sample) and one of commercial 
copra from Double Island nut, near Cairns (2nd sample) yielded the fol¬ 
lowing results : 


Sample 


Moisture 

Oil 

5.2 % 

62.8 % 

47 

57-8 


There were also analysed separately 5 ripe and 2 green nuts from the 
Kamerunga State Nursery, and in the air-dried kernel there were found 
the following percentages of dry material and oil: 
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Dry Substance Oil 


Ripe nuts.... 44.6 - 75 % 39 5 — 60 0 % 

Green nuts . . . 20.0 — 48 45.0 — 60.4 


In sun-dried copra of different origin the average percentages of oil 

are: 


Origin 


Oil 


Philippines. 60.3 % 

Cuba. 63.0 i) 

East Indies. 61.8 » 

Mauritius. 52.0 a 


Queensland-grown copra consequent!}' compares very favourably with 
that from the other principal growing countries. 

Another sample of copra from nuts received from the above State 
Nursery at Cairns, was sent to the Imperial Institute in London for analy¬ 
sis. The results were: 4.4 % of moisture and 64.6 % of oil yield equi¬ 
valent to 67.6 % of the dry copra. The oil possessed the usual character 
of coconut oil, and was of good quality. The copra was valued at £25 
per ton by one expert and £24.15.0. by another (c. i. f. London, October 
19x5), being slightly below Malabar and slightly above Zanzibar copra. 
It is advised that the kernel should be cut up small and better dried, re¬ 
ducing the moisture to 3 %. 

These facts completely refute the contention of certain writers that 
Queensland grain coconuts do not contain enough oil to have any com¬ 
mercial value. 

644 - Sesame-growing in Sicily. — Catalano O., in Bollettmo dt Studi ed Iniormazioni del 
R, Gtardino Colomale di Palermo , Vol. II, Part 3, pp. 147-253. Palermo, 1015. 

The cultivation of sesame (Sesamum indicant) was introduced into 
Sicily by the Arabs about the Vlllth century A. D. and was of great im¬ 
portance for some time. At present it is almost exclusively confined to some 
districts of the province of Syracuse (Ragusa, Vittoria, etc.) where it repre¬ 
sents a part of the northern limits of this crop, and is also carried 
on to a small extent in other parts of Europe : Malta, Greece, and Turkey. 
The production not being sufficient for local consumption, large quantities 
of sesame are imported from East Africa. The Sicilian product is very 
much more in demand than the foreign owing to its quality, and may fetch 
as much as £ 116 s. 2 d. per cwt, as against £ 1 8 s. for the foreign. In 
Sicily, the seeds are used in preparing pastry, biscuits and other similar 
articles. 

It is thought that this plant deserves to be more widely grown, and 
a description is given of its cultivation and the commercial treatment of its 
seeds as practised in the principal producing countries. 

645 - Thinning out fievea Plantations. — hamaker, c. m,, in Mededeeimyn van de 
Vereeni^ing Rubberproefstation West-Java, No. 3, Bandoeng, 1916. 

A method is described for selecting the Hevea trees to be cut down 
when thinning out dense plantations. 
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Some planters have proposed to cut down all the trees along a given 
line. The writer holds that it is better to sort them out first, estimating 
the latex yield of each tree by tapping: an attendant catching up the 
latex in a glass measure. The result of the tapping is marked in yellow 
or red on the tree by a given sign. The trees are classified in 5 categories 
according to the results obtained. This trial tapping is repeated some time 
later, and from the accumulated marks on the tree it is easy to see whether 
the latter is a good producer. By getting rid of the bad producers the 
necessary thinning out is secured, and at the same time the average yield 
of a given stand is considerably increased. 

Under the labour conditions in Java, the cost of porting does not 
exceed 8 s. nd. per acre. One labourer can tap 200 trees per day. 

sugar crops 646 - Relative Richness of a few Kinds of Sugarcane in Queensland, Australia. — 

Queensland Agricultural Journal, New Series, Vol. V, Part 2, pp. 100-toi. 

At the request of the Mackay Manufacturers Association of Mackay, 
Queensland, the Central Sugar Experiment Station of Mackay in 1913 
undertook comparative growing trials and analyses of crops of different 
varieties of sugarcane cultivated in that district; among these varieties 
" Cheribon ” and “ Oramite ” form a large proportion of local produc¬ 
tion, but are not much cultivated outside the Mackay district. Month by 
month, from June to December, 8 to 14-month-old canes were tested both 
in 1914 (plant crop) and in 1915 (first ratoon crop). From two tables 
giving the detailed results there were obtained the averages reproduced 
in the following table. By early planting is meant planting in March; 
by late planting, planting in August. It will be seen that in both years 
the first three varieties clearly surpassed the last three. 


Result of Tests — Average of 7 months’ analyses. 



Plant crop 


1 st Ratoon crop 


Varieties 

Early 

planting 

Eate 

planting 

Early planting 

bate planting 

Pure 

obtainable 
cane sugar 

Pure 

obtainable 
caue sugar 

Pure 

obtainable 
cune sugar 

Quotient 

of purity 

Pure 

obtainable 
cane sugar 

Quotient 

of purity 

H. Q. 436. 

16.0% 

16.6% 

18.4% i 

9 i- 5 % 

18.8% 

92 - 5 % 

Badila. 

15 .* 

16.6 

19.8 

92.6 

18.7 

91-5 

Goru. 

13.2 

13-9 

17.0 

90.5 

16.4 

89.0 

Cheribon. 

12.6 

12.6 

15.6 

87.4 

15.5 . 

85.6 

Malabar. 

IX.8 

11.8 

15.0 

87.8 

15*3 

8,6.4 

Olamite. 

■—===== 

II.O 

11.4 

15.0 

88.1 

I 5 *s 

86.8 
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647 - Absorption and Loss of Nitrogen in Java Sugar Cane Plantations after Manuring 
with Sulphate of Ammonia or Nitrates. — van harbeveld-uaxo c. h., in Mcdeiee- 
lingen van het Proefstation voor de Java Sinkerindasiric, Archiet voor de StrikerIndustrie in 
Nederlandsch-Indie, Year XXIV, Part 6, pp. 177-204.; Part 7, pp 207-216. Soerabaja, 
February 1916. 

The question of the absorption and loss of nitrogen in the soil after 
the application of nitrogenous manure is of prime importance in the culti¬ 
vation of the sugar cane in Java, where every year at least 50 000 tons of 
sulphate of a m monia are used, costing about £ 635 000 for a cultivated 
area of 246 954 acres. 

I. In a series of specimens from different districts under sugar cane 
the loss of nitrogen occurring on mixing a solution of sulphate of ammo¬ 
nia with the soil was determined. 

For the purpose of analysis 50 gms of dry earth are first mixed with 
50 cc. of water and the w T hole afterwards with 50 cc. of a x / 5 normal so¬ 
lution of sulphate of ammonia. The mixture is regularly shaken up for 
2 days, then filtered, and, by distillation, the amount of ammonia in 20 
cc. of the filtrate is ascertained. Multiplying by 14 the number of cc. 
of decinormal ammonia obtained by distillation (it should be below T the 
limit 20), the coefficient of absorption of nitrogen is ascertained. 

Analyses made show that for the majority of soils with a coefficient of 
absorption exceeding 140, no loss need be feared. Some lands with a 
coefficient below 80 might sustain a loss under particularly unfavourable 
circumstances, such as torrential rains or floods. 

Soils of coarse texture have a low coefficient of absorption and a fairly 
considerable loss of nitrogen. On applying a heavy dressing of manure, the 
loss of nitrogen increases. 

On determining the coefficient of absorption by a given soil, it may 
be ascertained to wrhat extent manuring with sulphate of ammonia may 
be effective without entailing a considerable loss of nitrogen. 

II. Contrary to the nitrogen in sulphate of ammonia, that of nitrates 
is not absorbed by the soil. It having been necessary, owing to the 
present war, to replace sulphate of ammonia by nitrates in sugar cane 
plantations, it was thought desirable to study the various soils utilised, for 
sugar cane growing from the standpoint of absorption of the nitrogen from 
nitrates. 

It was found that none of the soils analysed had any high coefficient 
of absorption. On subjecting the same soils with nitrate added to leach¬ 
ing for 3 days, a considerable quantity of nitrogen from the nitrate, it 
was found, had been leached out. 

The conclusion drawn from the investigations is that the use of ni¬ 
trate of soda in tropical countries during or before the rainy season is of 
no advantage. The employment of nitrate of potash on permeable, high- # 
ly irrigated soils is also not to be recommended. 

In Europe the action of nitrates is more rapid and effective than that 
of sulphate of ammonia. In the tropics, where nitrification is so rapid, 
this difference in the behaviour of sulphate of ammonia is unimportant. 
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6^8 - Judging the Quality of Tea from Certain Characters.— deussmj.b., in Mededce- 
hnaen van het Probation vnor Thee, No. 42. Batavia, 1915, 

A study of the chemical characters, of tea was undertaken in order to 
ascertain whether these characters could furnish indications as to the qual¬ 
ity of the tea. The results were not satisfactory, but some important 
facts were brought to light. 

The determination of theine, for instance, may serve to detect adulter¬ 
ation. For a good quality Java tea the proportion of theine should not 
be below 3 %. 

The percentage of mineral substances is also no basis for judging the 
quality, as is proved by comparing the results of analyses and the prices 
of the same tea on the market. 

A negative result was also arrived at on determining the quantities 
of soluble substances and tannin. 

The investigations will be continued with the volatile oil distilled from 
the leaves of the tea. 

In some European countries it has been thought that adulteration of 
the tea could be detected by the quantity of stalks (partly lignified) of the 
tea-leaves. This idea is proved to be erroneous, as many samples of a 
superior tea of high value contained a relatively much greater quantity 
of leaf-stalks or fragments of young stalks than teas of poor quality. 

It is concluded from these enquiries that in the case of tea, just as in 
that of wine, tasting is so far the sole method of determining quality. 

649 - Coflee-tree Grafting in Java.— van Helten W. M.,in Mededeelingen mi den CuUuur- 
tuin, No. 4, 11 pp., 5 figs Buitenzorg, 1915. 

For the past few years almost all coffee-trees of recognised high qual¬ 
ity have been grafted in the trial Garden of Buitenzorg (Java). After 
repeated experiments in order to make sure of having good trees to serve 
as grafting-stocks, the latter were confined to 2 varieties: " Excelsa ” and 
" Dyboroskii 

• For scions, preference was given to thoroughly sound terminal shoots 
with 5 or 6 nodes; they are cut midway through the internodes and the 
2nd, 3rd and 4th pieces with node are used as scions. 

The method which gave the best results was simple cleft grafting. The 
wound is carefully ligatured, but there is no need to cover it with mastic. 
The grafts are then protected against drying by enclosing them in a glass 
tube. 

The hosts are young coffee plants about 2 feet high, topped to 25-30 
centimetres. 

The grafted plants are kept under shelter for some months before 
transplanting, and this system ensures 90 % of success. 

The method may be simplified by using nursery plants as grafting 
. stock. 

650 - Trials of Hop Cultivation in Italy. — Guselotto a., in vItalia agneak, Year 53, 
No. 4, pp. 163-168, 6 figs. Piacenza, April 15, 1916. 

In 1914 the consumption of beer in Italy was 16 207 994 gallons, of 
which 1 834 766 were imported from Germany and 14 350 050 of native 
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manufacture. For this product 322 752 cwt of malt and 3937 cwt of 
dried hops were used. The malt had hitherto been imported almost en¬ 
tirely from Austria-Hungary and the hops from Germany. The standard 
average prices per cwt were: 16 s. for malt and £ 14. 2. 4. for dried hops; 
the value of the two imported substances therefore may be put at over 
£ 300 000. Adding to this the value of the imported beer, the figure of 
£ 480 000 is reached. The present number of breweries in Itafy is 83. 
These figures demonstrate the economic importance for Italy of home¬ 
growing of brewing barley and hops. 

With the object of encouraging the industry, the Agricultural Travel¬ 
ling Lecturer's Institute in Milan, in concert with the Chamber of Com¬ 
merce, has encouraged a number of trials in the growing of brewers' barley 
by granting premiums. 

The writer, who is director of agriculture for Feltre, started hop-growing 
trials in the spring of 1914 near Pedavena (Feltre, prov. of Belluno), on an 
area of somewhat less than an acre. The results having been excellent, 
this area was doubled in 1915 and raised to 2 % acres in 1916. 

The loose soil was prepared at the end of the winter by deep ploughing 
all over and by digging ditches running north to south, 3ft 3 ins. wide and 
1 ft 10 y 2 ins. deep, half at 5 ft and half at 6 ft 7 ins. intervals. Planting 
was done in the second half of March. The whole of the subsoil (about 
11.82 inches) was turned over into the ditches, and short stable manure sup¬ 
plemented by a plentiful supply of superphosphate was spread over it. A 
light layer of earth was then put down, on which the pieces of germinated 
roots were placed at 3 ft 3ms. distance from each other, and at once lightly 
covered to ensure quicker budding, which was rapid and uniform. When 
the young plants had reached a height of 12 ins. they were given a top 
dressing of sulphate of ammonia, and the earth put up in hillocks. 
This made the depth of the plantation about 9 3 / 4 ins. The after manage¬ 
ment consisted of crushing the excess of shoots at the foot, and 2 light 
hoeings, one in May and the other in July. 

In 1914, the two early varieties originating from “ Hallertauer ” and 
“ Rottenburger Fruhhopfen ” were used for experiment. The former 
having been found more adaptable as well as earlier and more productive, 
was alone employed in the following years. In rows 6 ft 5ms. apart the 
plants were stronger, more productive and healthier than those in closer 
rows. It is advised that cropping should be begun at the end of August 
or the beginning of September, and should be carried out in several opera¬ 
tions at intervals of 4 or 5 days. Drying is done on the hurdles com m only 
used for silkworms, shaking the hurdles once or twice a day and closing 
the windows of the premises during wet days and the night ,* the drying 
was completed by spreading the hops on the ground in these houses in lay¬ 
ers a few centimetres thick, and stirring them gently once or twice a day 
with rakes or sticks. The dry hops may be either kept in heaps or put 
into wide-mesh sacks hung from the ceiling. 

After the flowers have been gathered, the plants are cut io ox 12 ins. 
from the foot. Several shoots are given off in spring from the foot of each 
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plant; the best of them are left for the next crop, the others being remov : 
ed with a piece of root for planting anew, or else cut flush with the ground 
and used as a vegetable. 

A description is finally given of a reliable pole invented by the writer, 
which has been found practical, strong and cheap. 

The total cost, comprising planting, cultivation and complete poling 
of the first hop field of 2990 sq. yd. was £35 including the price of 
transport of the imported roots. The crop of dried cones was 176 lbs. 
in the first year and 594 lbs. in the second year; the gross profit was £ 22 
in 1914 and £ 80 in 1915. 

651 - The Principal Problems in relation to Medicinal Plants and their Active Prin¬ 
ciples. — Ivanov, in CeMCKoe Xocflitcmeo u JLbeoeodnmo (Agriculture and Sylm~ 
culture). Year LXNVI, Vol. CCL, pp 84-107. Petrograd, January 1916. 

Russia, like many other countries, was compelled by the present war 
to give the keenest attention to the problem of cultivating medicinal plants 
and improving such cultivation so as to suffice for the needs of the country. 
The Department of Agriculture took up the question, and in March 1915 
it convened a Commission of specialists which drew up the following pro¬ 
gramme of action : 

1) Publication of wall plates, propaganda pamphlets and special 
works on the cropping, cultivation and preparation of each medicinal 
plant. 

2) The organisation of local lectures and consultations on the spot, 
especially in localities where the industry seems likely to develop or has al¬ 
ready developed. 

3) The introduction of facts relating to medicinal plants and per¬ 
fumes, allowing for local conditions, into the syllabus of temporary courses 
of instruction for those interested. 

4) The introduction of optional instruction in the cultivation of 
medicinal and perfume plants in the curricula of higher Schools of Agricul¬ 
ture, in order to provide a specially trained staff, at any rate for experi¬ 
mental institutions. The Commission further recognise the necessity: 
(a) of encouraging the initiative of institutions and private persons wishing 
to devote themselves to developing the cultivation of medicinal and per¬ 
fume plants ; (h) to offer prizes for farms conducting such cultivation on 
rational methods ; (c) if possible, to create, at the earliest possible moment, 
a body of instructors to teach the population suitable methods of utilis¬ 
ing medicinal plants; (d) to make use for analytic investigations not only 
of the laboratories of agricultural experiment Stations but also of those 
of the Schools of agriculture and those belonging to institutions and pri¬ 
vate persons. With a view to checking the contents of active principles, 
it has been proposed to create at least 4 experimental Stations, one in each 
of the following regions : Middle Russia, Southern Russia, the Caucasus, 
and the Transcaspian region. 

The writer, adopting this programme in principle, emphasizes the ne¬ 
cessity of vesting the duties of a central institution -in one of these me- 
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Distribution of Alkaloids 

in some Rammadaceae , 

Species 1 Hydrastina ! 

i j 

Berberina Aconitina , Anemouina Adonidina 

Hydrastis canadensis .. 


Caltha palustns .' .... 


Aconitum napellus . 1 


A. barbatum .. 

, | i 

A. hcoctonum .■ — . . . 

Anemone nemorosa .J. 1 . 

1 1 

Pulsatilla hvatensis . ..i.. . _ ! . — 

P. vulgaris . .1. 

Adonis vernahs .. .. ..._ 

.!.{ T . 

Ranunculus acrts ..:.. ... . ... 

R. sceley atus . : . 

. _ 

R. flammula ... 

R. bulhosus ... 

.. - ;. 

Berbens mtlearis . '< . — ....... 1.i. 

Mahomet, aquifohum . 1 . 1 

, ! 

Paermia .! . . / 

_L ! __ .1 . ... 

1 i 1 

The sign + signifies the presence ot the corresponding alkaloid. 


dicinal plant experiment Stations in order to organise and properly co-or¬ 
dinate all the scientific work, and prevent needless waste of energy. 

Passing on to other problems, it is stated that in the medicinal pro¬ 
ducts industry the following 3 fundamental points must be considered; 
(a) cultivation of the plants; (b) rational harvesting of same; (c) exact 
scientific determination of the active principle they contain. These 3 aspects 
of the problem should be considered simultaneously, as they are closely 
bound up with each other, and neglect of any one will involve failure. The 
1st and 3rd points of the problem are gone into in detail, the necessity being 
shown for a systematic study of the distribution of wild medicinal plants, 
and it is maintained that the theory of “ physiological characteristics ” (i) 
will allow of easier solution of the problem of selecting the medicinal 
and perfume plants. On the ground that kindred plants secrete the same 
chemical compounds, this theory maintains that in kindred species the 
same ferment organs are to be found elaborating similar substances. 

The closer akin the vegetable species, the greater the hope of finding 
similar elaborating organs and identical substances. This theory is of 


(*A). 


(1) See this Bulletin No. 626. 
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great practical importance, as it affords the possibility of easily determining 
in what species to look for the particular medicinal substances required, and 
where such search would be fruitless. The theory of “ physiological cha¬ 
racteristics ” introduces a new principle, according to the writer, in the 
doctrine of plant cultivation, systematising investigation and indicating 
which plants should be tested in the first place, aad what wild plants may 
be of use through their contents of active principles. 

The appended Table brings out the importance of the theory of “ phy¬ 
siological characters ”, showing that each complex vegetable substance 
is rarely confined to any particular species, but thatt in the majority of cases 
it occurs in several species of the same family. 

In reviewing several medicinal plants demanding immediate study, 
mention is made of the sunflower which furnishes drops advocated as an 
antimalarial remedy. Investigations into this substance are urgently 
called for, especially as the medicinal principle o£ this plant must be dif¬ 
ferent from that of quinine. 

Finally, the need is pointed out for some kind oof revision of the general 
ideas and suggestions of popular medicine in whi*ch medicinal plants are 
extensively used. 

horticulture 652 - How to obtain an Early and Abundant Crop of Tomatoes. — bassx e., in Giornaic 
‘ n di Agricoltum della Domenica , Year XXVI, No. 16, p. 13$, t tigs. Piacenza, April 16,1916. 

The following method is advised : Sow in a hot bed at the end of Ja¬ 
nuary or the beginning of February; in March when the third leaf has 
sprouted, replant under glass frame, at 2 X 2 Inches apart; early in 
April transplant again into small pots 3 to 4 inches in diameter, 1 plant 
in each pot, and put them in a frame with a southern aspect, the 
glass roof of which is closed and covered with matting during the night. 
Towards the end of April or the beginning of Why, plants about 12 in¬ 
ches high are planted out in the open field. It is of great importance that 
the first topping should be at a suitable time (in. many cases while the 
plants are still in pots), and that all the buds developing in the leaf axil 
should be cut away; to each bunch 3 of the young fruits first developed 
should at first be left, and afterwards not more •than 5 or 6. By this me¬ 
thod, with careful manuring and antifungus treatment, ripening is has¬ 
tened by 12 to 15 days, and a finer and larger crop obtained. 

forestry 653 -Composition of Fallen Leaves of Forest Trees aafl Heir Quantities. — moriya 

Shigemasa {Chemist of Forest Experiment Station) in EnHracts from the Bulletin of The 

Forest Experiment Station , Meguro, Tokyo, pp. 28-33. Tokyo, 1915. 

In many localities fallen leaves are collected and used either as fuel or 
for other purposes. The country people generaDy consider only how to use 
these waste products for their own profit. Such a time-honoured usage should, 
however, be discredited, since from the standpoint: of forest economy, the 
fallen leaves form the principal source of nutrients for the growing trees and 
also exert a beneficial effect by retaining water and protecting the excessive 
,* evaporation of moisture from soil. 
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leaves of a number of species grown at the Experiment Station were 
collected and analysed, the results being given in Table I. 


Table I. — Composition of Fallen Leaves of Forest Trees. 


Of 100 parts ot air-dried 



Leaves 










substance 

Cnptomeria 

Pmus 

Pinus 

Quercus 

Quercas glan - J 

Quercus 

japonica 

demt flora 

thunbergii . 

serrata 

dutij$ra ; 

vihayam 

Water. 

II.264 

IO.O05 

11.340 

IO.030 

12.316 | 

Q.900 

Organic matter. . . 

S2.636 

87-915 

S6.394 

86.420 

80.OI4 

80.9 ?4 

Nitrogen. 

O.972 

0.886 

0.S55 

I.II 6 

0 945 

1,001 

Ash. 

6.100 

2.080 

2,276 

3.550 

6.S70 i 

g,ta6 

P 2 0 £ . 

O.257 

0.163 

O.174 

O.165 

O.134 

0.210 

K s O.j 

O.34O 

: 0.132 

O.I24 

0.280 

0.297 1 

0489 

Na.0. 

O.125 

0.053 | 

0.040 

O.093 

0.I49 , 

0.163 

CaO.. 

2.999 

0.836 

0.867 

I.261 

I.814 

3.908 

MgO. 

0.509 

0.189 ' 

0.172 

0.417 

0.418 

0456 

S0 3 .; 

0.082 

0.053 

0.055 

0.088 

0.095 

0.126 

F h °» . 

O.I49 

0.029 1 

O.032 

O.059 

0 102 

0.227 

-^05. 

0.44S 

0.182 

O.194 

0.237 

0.313 j 

0.811 

St0 2 .| 

1 O.747 

s 

| 0 - 35 ^ 

0.591 , 

0.764 

3.293 

4.709 


The results of the researches in the years 1911 and 1912 into the 
quantities of the principal ingredients found in fallen leaves per acre "based 
on the weight of air-dried leaves are given in Table II. 


Table II — Weight of Principal Ingredients in Fallen leaves (per a cm ). 


Ingredients 


Nitrogen (N) . . 
Phosphoric acid (P* O s ). 
Potash (K 2 O) . . . . 
Lime (CaO). 


Kuromatsu Forests j 

Kuntuigi Forests 

: lbs. per acre 

lbs per acre 

! i 

29.6 | 

36.0 

: 6.1 | 

* 54 

j 4-3 

9.0 

’ 30.1 j 

40.6 


Table III gives the composition of rotten leaves. 
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Table III — Composition of Rotten Leaves . 


Of 100 parts of air-dued substance 

| 

1 

Akamatsu 

Kuuiigi 

Water... 

15-775 

13.839 

Dry Matter . . . . 

84.225 

86 16 r 


1.401 

1-548 

Ash.. 

27.968 

17.604 

. 

1.048 

0.166 

k 2 o. 

9.277 1 

1 0.I7S 

Na 2 0. .... ... 

0.214 

0*157 

Ca O. 

3.120 

1.225 

MgO. 

1.182 

0.922 

SC) 3 . 

0.430 

0.156 

Fe,0 3 .: 

O.7IO 

0.922 

Al, (u . 

6.980 

3.859 

Sand and SiO a . 

I3.SI6 

9.979 


Finally, Table IV gives a comparison of the soils of wooded lands with 
those of the Station nursey. 


Table IV. — Composition of the Soils of Wooded Areas and those 
of Station Nursery Compared. 


Air-dried fine soil 

Wood lot 

Wood lot 

Wood lot 


{100 parts) 

Cryptomena 

Pina s 

Quercus 

Nursery lot 

japonica 

densiflora 

sonata 


Water. 

10.670 

IO.770 

IO.990 

10,457 

Loss on ignition. 

25.684 

24.713 

28.206 

20.850 

Total Nitrogen. 

0.922 

0,S 7 S 

O.91S 

O.327 

Insoluble residue in HU 

49.184 

54.898 

51.830 

49.332 

Silica soluble in HC1 . . . 

0.705 

O.232 

o.G 75 

0.722 

Alumina. 

7-983 

7.108 

I4.4OO 

12.827 

Oxide of iron. 

7-985 

4.580 

5.800 

10.569 

Liuie. ... 

0,820 

2.34O 

O.49O 

0.746 

Magnesia . . 

2.931 

1.327 

1.943 

1,729 

Potash. 

0.155 

O.217 

0,213 

0.026 

Soda. 

O.246 

0,324 

0.252 

0,365 

Phosphoric add. 

O.423 

0.305 

0.214 

0.069 

Sulphuric acid.. 

O.284 

0.209 

0.332 

( 

0,183 





























FORESTRY 


841 


A close study of the 2 hove table shows that the soils of these three wood¬ 
ed lands are quite different in composition. This is chiefly due to the differ¬ 
ence of tree species, the age and closeness of the stands as well as to other 
forest conditions. One point common to the three lots is the richness in 
nitrogen, phosphoric acid, potash and lime, the lots being thus fertile as 
compared with the soil of the nursery bed of the Station. 

The above statements will make it evident that the richness of the soil 
of a wood is dependent upon fallen leaver which greatly enrich originally 
poor soil or the land left waste for the lack of fertility. Such land will of 
course be considerably improved by the planting of trees thereon. 

654 - Investigation of Tree Seeds in Relation to the Place of Origin of the Parent 
Trees and Their Descent.; and Experiments on the Preservation of the Principal 
Forest Tree Seeds. — I. Shirasawa, H. Extracts from the Bulletin or the Forest Expe¬ 
riment Station , Mesuro , Tokyo , pp. 1-14. Tokyo, 1Q15. II. Shirasawa H. and Koyama, 
Ibid, pp. 15-27. 

I. Research on Japanese seeds, extending over a period of 10 years from 
1902 as the Japanese section of the general investigation organised by the 
International Association of Forest Experiment Stations. The tree species 
used in the experiments were Cryptomeria japonica Don. (Sugi), Finns 
densifiora Sieb. et Zucc. (Akamatsu) and Pimts thunbergii Park (Ku- 
romatsu). 

The following conclusions may' be drawn from the results given: 

1) Seeds obtained from a y'oung seed-tree (20-30 y-ears old) are large 
and seedlings grown from such seeds show a better growth ; 

2) Seedlings from the seeds produced in localities wanner than that 
of the nursery, will grow' better than those obtained from colder districts, 
so that it is always advisable to bring seeds from -warmer places; if there is 
fear of frost, care should be taken to protect well against it, since the seeds 
from wanner localities continue their vegetation later in the fall, so that 
new' buds coming late may' suffer from an early frost and perish in winter; 

3) Forest trees grown from seedlings originating in warmer districts 
than the nursery, bear many' flowers and fruits in their early years; trees 
grown from the seeds of a climate colder than that of the nursery bear 
few flowers and fruits and are very' slow in growth; 

As to the influence of the age of the seed-tree, old trees give rise to a 
smaller number of fertile seeds capable of producing saplings, but which 
are of slower growth. This is particularly true in the case of Cryptomeria 
japonica; but in the case of Pinns densifiora and P. thunbergii , the difference 
is hardly recognisable. 

For the reasons above stated, the best tree seeds should be taken from 
a y T oung seed-tree grown in a locality similar in climate to the place where the 
seeds are to be sown, (i) 

II. The persistence of the germinating power of forest tree seeds varies 
according to species, and is influenced by the conditions under which the seeds 
are kept. Of the seeds tried, Pimts thnnbergii Paris and Firms densifiora 

(Ed), 


(1) See B. July, 1915, No 71S. 



842 


FORESTRY 


Sieb. et Zucc. keep their germinating power best, being followed by Larix 
leptolepsis Gord., Cryptomeria japonica Don. and Cinnamomum camphora 
Nees. in order, while Chamaecyparis obtusa Sieb, et Zucc. loses its germinat¬ 
ing power the soonest. 

The seeds of every species tried and of other similar trees are best stored 
in air-tight vessels at as low a temperature as possible. Chamaecyparis obtusa 
seeds should be stored in a temperature lower than io° C. at the highest. 
No artificial drying of seeds is necessary previous to storing. 

The best place for storing seeds is a cellar so made that the tempera¬ 
ture is uniform, for which purpose in Tokyo it is necessay to dig 8-10 me¬ 
tres below the surface. The so-called “ wind holes ” where the people 
store silk worm eggs found in the mountains would serve well for storing 
of tree seeds. 

655 - The Genus Juniperus and Its Commercial Importance. — Dellimokk w. 
Royal Botanic Garden Kew, Bulletin 01 Miscellaneous Information, N° 1, pp 10-^3, 
Eondon, 1916. 

The genus Juniperus includes many species of trees and shrubs widely 
distributed in the northern hemisphere and occurring south of the Equa¬ 
tor in the mountains of Eastern Tropical Africa. They are found through¬ 
out Europe, in Asia Minor, Asia from the Himalayas northwards almost 
to the limit of shrub life, North America, the West Indies, Northern Africa, 
East Africa, the Canary Islands and the Azores. They are often of slow 
growth, and it is doubtful whether any species planted under forest con¬ 
ditions m the British Isles would prove a financial success. In many in¬ 
stances the wood is red or yellow in colour and fragrant. It is sometimes 
used for building purposes and for cabinets, but its most important use is 
for the casings of lead pencils, no other kind of wood having been found so 
suitable for this purpose as the better grades of juniper. When too small 
or knotty for other uses, it forms very serviceable fences. Oil, used for per¬ 
fumery etc. is obtained from the wood by distillation and may also be pro¬ 
cured from the leaves and fruits of certain species. Medicinal properties of 
a diuretic character are possessed by the junipers. The following species 
are of economic importance : 

J. barbadensis Tinn. (Barbados Cedar, Southern Red Cedar). It is 
found in the West Indies and in the Southern United States, where it often 
grows in swamps near coastal rivers, and under the best conditions attains 
a height of 50 ft. with a girth of 6 ft., its average size being 30 ft. The wood 
is popular for pencil making. 

J. bermudiam Einn. (Bermuda Cedar, Bermuda Reel Cedar). It is 
found in Bermuda, where it grows under a variety of, conditions, both in 
brackish swamps and on limestone hills. Average-sized trees are 40-30 ft. 
high. The wood is valuable for ship-building and for furniture- 

J. californica Carr. (White Cedar, Sweet berried Cedar, Californian Ju¬ 
niper), A bush or small tree found wild in California, Arizona etc. The 
wood is used for fence posts. 

. J. cedrus Webb, and Berth (Canary Islands Juniper, Canary Islands 
* Cedar, Sabina Tree). It is native of the Canary Islands, where it ascends the 
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mountains to a height of 7000-9000 ft., sometimes attaining a large size. 
Dr. G, V. PEREZ, of Teneriffe, considers it might be planted with advantage 
under forest conditions for its timber. 

J. chinensis Linn. (Chinese Juniper). — It is quite hardy in the British 
Isles, and is largely grown as a decorative tree or bush. The wood is dur¬ 
able and useful for many purposes, but is not obtainable in quantity and 
is of no importance in the timber market. 

J. communis Linn. (Common Juniper, Ground Cedar). — Widely dis¬ 
tributed through Europe, Northern Asia and North America. In some 
Continental countries it attains a height of 30-40 ft. The wood is used for 
fencing, for milk pails and other domestic articles, and for walking-sticks. The 
Oil is used for medicinal and for flavouring purposes. The fruits have been 
of commercial importance (for use in the distilleries) for a long period. 

J. dmpacea Labil. (Drupe-fruited Juniper, Syrian Juniper).— Na¬ 
tive of Asia Minor and Syria, where it often grows 60 ft. high. Although 
the timber is reputed to be of good quality, the consumption is apparently 
quite local. 

J. excelsa Bieb (Grecian Juniper).— Widely distributed from the 
Balkans through South-East Europe to Asia Minor and Syria. I11 Asia 
Minor attains the maximum size: 70-100 ft. height and 4 ft. in diameter of 
the trunk. The timber is reputed to be of good quality and has been recom¬ 
mended for railway sleepers. 

J. formosana Hayata (Prickly Cypress). — A species spread over a 
considerable area in China and also found in the mountains of Formosa. 
It was introduced in the British Isles about the middle of last century, 
but is rare in cultivation. The timber only appears to be used locally. 

J. macrocarpa Sibth. (Large-berried Juniper). — Found as a bush or a 
small tree throughout Southern Europe and in some parts of North Africa. 
The fragrant wood appears to be used with that of J. oxycedrus for distil¬ 
lation. 

J. macropoda Boiss. (Himalayan Pencil Cedar). — Widely distributed 
from Nepal to Afghanistan, often from 40-50 ft. high with a trunk 6-7 ft. 
in girth, but sometimes much larger. The wood is fragrant and moder¬ 
ately hardit is used for wall-plates, beams and fuel. A closely allied tree 
from the same region is J. religiosa. 

J. mexicana Schiede (Rock Cedar, Juniper Cedar, Mountain Cedar, 
Cedar). — This species forms forests on the limestone hills of Mexico and 
Texas where it sometimes reaches 95 ft. high. The wood is used for general 
construction, fencing, sills, telegraph poles, railroad ties and fuels. 

J. occidentals Hook. — (Canadian Juniper, Californian Juniper, West¬ 
ern Red Cedar, Yellow Cedar). —Widely distributed in North West Amer¬ 
ica from Canada to California. The wood is used for fencing as it lasts 
well in contact with the soil. 

J. oxycedrus Linn. (Sharp Cedar, Brown-berried Juniper). — Common 
throughout the Mediterranean region from sea level up to 5000-6000 ft., 
usually as a shrub but sometimes as a small tree. In Italy, it occupies con- 
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siderable areas on sand dunes. The principal use of the wood is for distil¬ 
lation (« oil of cade »). 

J. pachyphlaea Torr. (Oak-barked Cedar, Thick-barked Cedar, Moun¬ 
tain Cedar, Chequer-barked Juniper). — Found wild in the dry regions of 
Texas, New Mexico, and Arizona. 

J. phoenicea Linn. (Phoenician Juniper). — An important tree in the 
Mediterranean region;*its timber is used for building purposes and for 
firewood. It varies in height from little more than a shrub to a tree of 40 ft. 

J. procera Hochst (East African Juniper or Cedar). — Found wild 
on the mountains of East-Africa. The wood, of light weight and nearly as 
soft as red cedar, is a likely substitute for that of J. virginiana for pencil¬ 
making. 

J. recurva Buch-Ham. — A tree, native of Eastern Himalaya. The 
wood is quite equal to the best pencil cedar, but is only used for burning 
as incense in the Buddhist temples. J. squamata from the Western Hi¬ 
malayas, China and Formosa is a closely allied species with ver} r similar 
wood. 

J. rigida Sieb. et Zucc. — A shrub or small tree native of Japan. The 
wood has good lasting properties and is put to many local uses. 

J. sabina Linn. (Savin). — A shrub or bush distributed through Central 
and Southern Europe, the Caucasus, North Persia and North America. 
The wood is of little value except for walking sticks and firewood ; from the 
shoots and leaves is extracted a medicinal oil (savin oil). 

J. scopulorum Sarg. (Red Cedar, Rocky Mountain Red Cedar).— A 
small tree, native of the Rocky Mountains. The wood is useful for fenc¬ 
ing, posts etc. 

J. thurifera Linn. (Spanish Juniper, Incense Juniper). — A tree dis¬ 
tributed through Spain, Portugal, Algeria and Morocco. The wood does 
not appear to be used other than locally, although it is of good appearance 
and possesses good lasting qualities. 

J. virginiana Linn. (Cedar, Pencil Cedar, Red Cedar, Virginian Cedar). 
This species is very widely distributed in North America, and is the most 
satisfactory of the large growing junipers in the British Isles. It varies 
from a bush to a tree 120 ft. high with a diameter of 3 ft. A very valuable 
species from a commercial standpoint. Its wood is used more often than 
that of any other kind for the casings of lead pencils. Knotty wood, un¬ 
suitable for pencil-making, is very useful for fences, railway sleepers, etc. 
The shavings and dust from pencil factories is distilled for the fragrant oil, 
which is used in perfumery. The shavings after distillation make an excel¬ 
lent substitute for coconut fibre as a plunging material for horticultural 
purposes, as fungi do not grow upon them. 

J. Wallichiana Hook f. (Black Juniper). — A variable species in the 
Himalaya. The wood appears to be used locally for building purposes. 
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656 - The Proper Season for Application of Fertilizers to Cryptomeria japonica 
and Chamaecyparis obtusa and the Efficacy of the Former. — moriya s. 

Extracts hom the Bulletin ot the Forest Experiment station , Me^uro, Tokyo , pp. 34-41 
Tokyo, 1915- 

The results of trials to establish the best time for rhe application of 
the 4 principal nitrogenous manures (ammonium sulphate, Chili saltpetre, 
rapeseed cake, night soil), together with a sufficient amount of potash and 
phosphoric acid as sodium phosphate and potassium phosphate, to Cryp¬ 
tomeria japonica Don. (Sugi) and Chamaecyparis obtusa Sieb. et Zucc. (Hinoki). 
Seedlings grown on the loamy soil, rich in humus, of the nursery in the 
Forest Experiment Station lead to the following conclusions * 

1) The above-mentioned manures are less efficient even though 
used several times, unless they are applied at the proper season; 

2) The efficacy of base manures was especially noted both for Cryp¬ 
tomeria japonica and Chamaecyparis obtusa ; this is partly due to the fact 
that the manure so applied is accessible for the seedlings from the beginning, 
and partly to the perfect mixing of the manure with the soil so that the 
tender rootlets of the young plants can take the nutrient in the soil ; the 
most imitabie base manure both for Cryptomeria japonica and Chamae¬ 
cyparis obtusa is sulphate of ammonia, nitrate of soda, rape-seed cake, 
wffiere l / 3 of the entire quantity is given as base manure in a few days 
previous to the planting of seedlings, while the rest is given as top-dressings 
in two times, viz., in the middle of September and early in May, next year; 

3) With night soil, the best result was obtained when the entire 
quantity was given previous to the planting ; 

4) With Cryptomeria japonica a second good result was obtained 
with sulphate of ammonia, rape-seed cake, and night soil, where one-half 
of the entire quantity was given at first as base manure while the rest was 
given at four times, viz., at first as base manure, beginning of June, middle 
of September and earl}' in June, next year; 

5) As to Chamaecyparis obtusa , the second good result was obtain¬ 
ed 'with all manures given 1 j i as base manure and s / 4 as 3 top-dressings, 
though this lot showed a medium result with Cryptomeria japonica ; with 
all the rapeseed cake given previous to planting, the most disappoint¬ 
ing result were showed for both species of tree. 

6) Methods other than those above described, proved more or less 
inferior; further, the action of fertilizers was more noticeable for Cryptomeria 
japonica than Chamaecyparis obtusa as its growth is far quicker; among 
the manures applied, sulphate of ammonia showed the best result for both 
trees, and rapeseed cake the worst; with Cryptomeria japonica night soil 
showed better results than nitrate of soda, but it was just the opposite in the 
case of Chamaecyparis obtusa. 

657 - Value of Eucalyptus Wood as Fuel: Experiments in the State of San Paulo, 
Brazil. — De Ylhoa Ctntra Jayme, in 0 Fazcndemh Year VIII, No. 10, pp. 301-303, 
1 fig. San Paulo, October 1015. 

In order to ascertain whether the wood of the different varieties of 
Eucalyptus possesses any industrial value as a fuel, the railway Company 
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of the State of San Paulo, where the above writer is chief of Polling Stock, 
made trials with wood of 10-year old trees from the “Horto Florestal” 
at Jundiahy, using it on engines running on the Jundiahy-Campinas line 
for comparison with the wood usually burnt by this Company. The con¬ 
sumption per 1000 metric tons and per kilometer was as follows : 

Ordinary wood selected. 15*89 cubic feet. 

Eucalyptus yostraia . 15*19 ” 

E. tereticorms . 21.29 

E. longitoha . 15.00 

E.-botryoides . 21.29 ** 

E. obtusa . . 16 25 

Therefore the different kinds of wood tried were found to possess a 
practically equal value, slightly higher in well selected seasoned ordinary 
wood, and in the wood of Eucalyptus rostrata. The latter and that of E. 
tereticornis are equal or superior to the best hard woods ; they burn with a 
short flame and last a long time. E. longifolia , E. botryoides and E. robusta 
also yield woods which are hard, though a little less so than the above 
named : they are excellent for passenger trains. 

658 - Commercial Development of Forests in British India. — Quinquennial Review 
of Foiest Administration in British India for the period 1909-10 to 1913-14, to which is ap¬ 
pended the Annual Return of Forest Statistics tor the Year 1913-14, pp. 31 (S-q) 2 (Ignis., 
2 maps, Simla, 1915. 

The quinquennial review of the Forest administration in India con¬ 
tains a summary of the progress that is being made in the development of 
the Indian forests, which cover no less than 250 000 sq. miles (1). As regards 
the commercial development of the forests in British India, the report 
shows that an encouraging advance has been made. , 

In recent years there has been a noticeable increase in the demand 
for forest products, and several industries dependent on their supply have 
been or are about to be started. One of the most important of these is 
the utilization of bamboos, savannah grasses and firwood for the manufac¬ 
ture of paper-pulp, and to assist the development of this industry a special 
expert has been employed. With the assistance of the Titaghur Paper 
Mills Company, Limited, trials in the manufacture of bamboo pulp have 
been carried out successfully on a commercial scale, and concessions for 
the extraction of bamboos have been granted to two firms in Burma and 
Bengal. The outbreak of war has delayed the commencement of manu¬ 
facture but as large supplies of the raw material are available the outlook 
is distinctly promising. In the Punjab, a concession for the extraction 
of spruce and silver fir from the Kulu forests for the manufacture of wood 
pulp has been granted. Matters are less advanced as regards the grass 
pulp industry, but this is being seriously considered. In the United Pro¬ 
vinces and Assam, enormous quantities of suitable grasses are available 

l ' V ; ~. fri,.See B. Hay 19x3, Xo. 807 ; B. Feb. 1915, N° 195. (Ed). 
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and if trials on a commercial scale are successful, an important industry 
maybe established. 

The extraction of tanning materials has received attention for some 
time past, particularly in the matter of obtaining a satisfactory extract 
from the bark of mangroves. For this purpose a factory was establish¬ 
ed several years ago at Rangoon, but owing to the want of expert super¬ 
vision was not very successful. In order to test the possibility of produ¬ 
cing extracts of good quality on a commercial scale, the services of a tannin 
expert have been obtained. The forests of India contain many valuable 
tanning materials other than mangrove bark. The possibility of utilis¬ 
ing these will be examined by the expert, and his appointment may result 
in the establishment of a new and important industry. 

During recent years much has been done to stimulate the local manufac¬ 
ture of matches; tests with numerous Indian woods have been carried out 
and a report regarding their suitability and the prospects of this industry 
has been issued. Several match factories on modern lines have been esta¬ 
blished, and if a sufficient supply of match woods of good quality can be 
assured, there is no reason why the industry should not grow rapidly. The 
regular and cheap supply of suitable wood is, however, a real difficulty, 
and the establishment of special plantations is a matter deserving the at¬ 
tention of local Governments. 

The tea-box industry has received special attention in Assam, where 
it absorbs a considerable portion of the output of the forests, and has stead¬ 
ily grown, especially in the Assam Valley. The Focal Administration has 
fostered the industry by remissions of royalty on tea-box wood, by devis¬ 
ing measures for the protection of timbers used for tea-boxes, and by form¬ 
ing experimental plantations of « simal» (1). 

Large quantities of sleepers have always been obtained by the Indian 
railways from the forests in India, but as the supply of first class sleeper 
woods such as « sal »(2) and deodar is limited, experiments in the antiseptic 
treatment of less durable timbers have been in progress for some years 
past. The Indian forests contain many timbers which, so far as structur¬ 
al qualities are concerned, are at least the equal of imported sleeper woods, 
and these, if treated antiseptically, should go far to meet the demands of 
the Indian railways. The best and most economical method of treatment 
has not yet been determined, but experiments are being carried out. Ar¬ 
rangements, however, have already been made with the Railway Board 
for the delivery of a large number of treated «chir» pine (3) sleepers from 
the forests of the United Provinces while a similar supply of « gurjan» (4) 
sleepers from the Andamans is under consideration. 

Another important forest industry in which, under departmental 


(1) Bornbax malabarimm DC. (Brandis, D. Indian Trees , p. 77. Eondon 1907). 

(2) Pkoreau robust a Gaertn {Ibid). 

(3) Pmus lon%ifolia Rox b. {Ibid). 

{4) «Guriun »♦ Dipterocarpus turbinatus Gaertn. {Ibid) [Ed). 
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management, marked progress has been made, is the manufacture of rosin 
and turpentine from crude resin obtained by tapping pine trees in the Hi¬ 
malayan forests. In the Punjab and the United Provinces, new distil¬ 
leries have been erected and in 19x3-14 these turned out 27 429 maunds of 
rosin and 58 803 gallons of turpentine compared with 6 584 maunds of 
rosin and 14 603 gallons of turpentine ten years earlier. The Indian de¬ 
mand for these products, which are largely used in the manufacture of 
paper, paints and varnishes, is considerable, and the local output has al¬ 
ready affected imports from other countries. In the Punjab, a modern 
plant has been erected near Lahore and a large increase in the output is 
also expected in the United Provinces. It is not too much to expect 
that a considerable portion of the Indian demand for rosin and turpentine 
will soon be met by the Department. 

This account of the improved methods of extraction now adopted and 
of the new industries which have been started, is sufficient evidence that 
the officers of the Forest Department are fully alive to the importance of 
the commercial development of the Indian forests and that they now re¬ 
cognise that efforts to secure commercial success are as much a part of their 
duties as the scientific management of the forest property entrusted to 
their care. 


LIVE STOCK AND BREEDING. 


hygiene 659 - “Emphysarcol” (Emphysarcolum siccum Foth), a new Vaccine for the 
Treatment of Symptomatic Anthrax. — Foth h., in Berlmet Tierarzthche Woehm - 
schnft , 32nd Year, No. 11, pp. 121-123. Berlin, March 16 1916. 

The Author, in 1911, published results of experiments carried out 
under the auspices of the Prussian Ministry of Agriculture with the object 
of obtainirfg an effective vaccine against symptomatic anthrax. He had 
prepared a specific anti-infection serum for cattle, and a vaccine [Emphy- 
sarcohm siccum) prepared from pure cultures of the anthrax bacillus. 

The experiments have since been continued. The preparations of 
the serum, however, was given up on account of the expense, though it gave 
good results with simultaneous injections. On the other hand, excellent 
results were secured with the vaccine prepared from pure cultures of the 
anthrax bacillus, which the Author calls “ Emphysarcol ”. It is a yellowish- 
white powder composed of; albumens soluble in water, dead bacilli of symp¬ 
tomatic anthrax, living spores of anthrax, and products of metabolism of 
the spores. This vaccine is prepared with 2 types of spores which' differ 
in virulence. Type A is very virulent and rich in spores, and requires to 
be toned down; type F, less virulent, almost free from spores, does not re¬ 
quire to be weakened. 

The preparation of the vaccine is perfectly ea^y for anyone with bac- 
. /'■ teriological experience. 

* t \, \l vaccine is tested on guinea-pigs, and afterwards injected into the 
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cattle subcutaneously, using half of the dose required to kill a guinea-pig 
weighing 9 oz. 

The vaccine which the Ministry recommends has been on the market 
since 1915. * All veterinary surgeons who have tested it have reported fa¬ 
vourably upon it. 

660 - Test with Salvarsan in the Treatment of Glanders; its Influence on the Forma¬ 
tion of Antibodies in the Blood of Horses. — wiessner and i^ange, in Deutsche 
Tieravztliche Wochcnschntt , 24th Year, No. 14, pp. 127-130. Hanover, April 1st 1916. 

The Authors tested the efficacy of salvarsan and neosalvarsan in the 
treatment of glanders in 8 horses. In order to obviate risk of failure due 
to an advanced stage of the disease, they made use of animals having no 
apparent symptom of glanders, but the examination of whose blood suggest¬ 
ed its presence. With all the subjects, the blood was examined both be¬ 
fore and after the injection of salvarsan so as to ascertain at the same time 
the influence of the drug on the formation of antibodies in the blood. A few 
weeks afterwards the horses were killed and the pathological changes in 
their organs were examined. 

The post-mortem showed that 2 of them were quite healthy, while in 
5 there were fresh pathological changes and in the remaining animal these 
changes had reached an advanced stage. As the 2 healthy horses showed 
no pathological change, not even one subsequently cured, it is held that 
they never suffered from glanders, thus precluding any curative action of 
the preparation tested. On the other 5 horses salvarsan had no effect, 
as evidenced by the fact that after the treatment pathological changes oc¬ 
curred. In one case alone the disease was stopped after the injection, 
but not necessarily by the injection itself, as it is known that the changes 
may lapse into a latent stage without treatment of the animals. The gener¬ 
al conclusion is that it is impossible to cure glanders with salvarsan or neo¬ 
salvarsan. 

The examination of the blood before and after injection of the drug, 
with a view to ascertaining the influence of salvarsan on the formation of 
antibodies, is still doubtful in its result. By employing the agglutination 
method, however, there was observed a reduction of the antibodies in all 
the sick horses shortly after the injection, and some time later, an increase. 
Probably, therefore, the injection of salvarsan or neosalvarsan allows of 
detecting whether or not a horse is suffering from glanders. 

Ota - The Virulence of the Blood of Animals Suffering from Epizootic Foot-and-Mbuth 
Disease. — Cosco Giuseppe and AGuzzi Angelo, in La Climca veterinarian Year XXXIX, 
No. 7, pp. 193-195. Milan, April 15, 1916. 

The General Direction of Public Health in Italy has instituted a series 
of experimental investigations into epizootic foot-and-mouth disease, by 
a number of investigators. The above article contains a summary of the 
experiments on the prophylaxis of the disease conducted at the " R. Ca- 
scina ” (Royal Farm) of Poggio at Caiano (Florence) comprised in this 
group of investigations. Up to now 116 cattle have been subjected to 
test, with the following results: 
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1) The blood of animals infected with foot-and-mouth disease is 
virulent during the entire febrile stage. The virulence is of high degree, 
not inferior to that of the products of the characteristic eruptions of the 
disease. 

2) The red corpuscles and the serum of the blood of the infected ani¬ 
mals, inoculated separately into cattle, are also virulent. 

3) The defibrinised blood of these animals, kept in a refrigerator 
retains its virulence for a long time (more than one month). This virulence 
of the red corpuscles lasted longer than that of the blood serum 

4) The red corpuscles, repeatedly washed in large quantities of ster¬ 
ilised physiological solution, in order to remove'any trace of serum, and 
afterwards inoculated into the cattle hypodermically, even in a dose of 
1 ec., communicated the infection. Injection of the same dose of serum 
is also capable of communicating foot-and-mouth disease to cattle. 

5) Inoculation of the infected blood into cattle in series enhances 
its virulence. 

6) No onset of the disease appears to follow infection of the cattle 
through the ordinary channel (the mouth) when the washed red corpus¬ 
cles are used as the infecting material. 

The red corpuscles, which therefore possess a virulence lasting some 
time, provide: 1) a highly pure infective material which can be kept more 
than one month; 2) a homogeneous cellular mass containing the virus in 
the pure state, which may really be regarded as a culture of the pathoge¬ 
nic agent, and can be subjected to certain operations used in preparing vac¬ 
cines, which are very difficult or impossible with the highly impure pro¬ 
ducts of the local eruptions and their filtrates. 

002 - Experimental Studies of Castration : its Effects on Oxygen Exchange of the 
Tissues. — Agnoletti,Giuseppe, in La Chnica vctmnana , Year XXXIX , No. 7, 
pp. 195-199. Milan, April 15,1916. 

The results of these investigations, carried out at the Laboratory for 
Experimental Physiology in the Higher Veterinary School of Milan, Italy, 
may be summarised as follows: 

The tissues of young castrated animals produce a quantity of carbonic 
acid markedly below that of entire animals ; the former also consumed less 
oxygen than the latter. The difference was more pronounced in the 
liver than in the muscles, that being the organ which was most affected by 
the castration, and which showed the largest reduction in elimination of 
carbonic acid gas and absorption of’ oxygen. It may be assumed that the 
tendency to fatten in castrated animals is related to this large reduction 
in the oxygen exchange of the liver. 

063 - Investigations into Nutritional Deficiency (1).— 1. Weill e., Mouriquand g, 
and Michel P., in Comptes Rendus de Seances de la Sociiti de Biologic, Vol. EXXIN, No, 5, 
pp. 189-193. — 11. Weill E. and Mouriquand G., Ibid , pp. 194-199. Paris, March 4, 
1916. 

I. — In a previous series of notes Messrs. Weie and MqDRIQTjand 
demonstrated that the sterilisation of grain (barley) caused nutritional de- 

' 1(1) See April, 1915, No* 475 * . (Ed,) 
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ficiency troubles in pigeons identical with those produced by husking. In 
order to ascertain whether the sterilisation of meat can produce derange¬ 
ments of a similar kind in mammals, experiments were carried out with 
cats fed exclusively on meat, raw and fresh, frozen, recently salted, cooked, 
freshly sterilised and old. The results prove that it is possible, with cats 
fed exclusively on sterilised meat, to produce nervous disorders (paraplec- 
tic, convulsive or cerebellar) closely approaching, if not identical with, those 
occasioned in pigeons by the sterilisation or husking of cereals. The ageing 
of the sterilised meat appears to hasten the moment of onset of the dis¬ 
orders. The whole is entirely consistent with the view that sterilisation 
deprives meat, just as it deprives grain, of the <f ferment substance ” neces¬ 
sary for nutrition, especially of the nervous system. 

II. — After having ascertained that the localisation of the f< ferment 
substances ” in grains is chiefly cuticular, the question arose whether raw 
husked cereals did not themselves, though in lesser quantities (incapable 
of averting nutrition troubles for any length of time) contain these same sub¬ 
stances or a combination of " living ” substances able to retard the appear¬ 
ance of the pathological symptoms. In order to solve tins question a 
comparison was made on 4 lots of pigeons between the effect of feeding 
exclusively with a raw husked cereal (barley or rice) and that of exclusive 
feeding with the same husked cereal sterilised at 120 0 C. for 1 % hours. 
The results showed that sterilisation deprived the husked grain of a resi¬ 
due of “ ferment substances ” which it had not been possible to detect 
in the previous investigations. 

These facts have a practical application : The flour of husked cereals 
gives rise to nutritional deficiency trouble in the child and the adult (scurvy 
and beri-beri). Its sterilisation, by removing the little amount of “ fer¬ 
ment substance ” which remains, seems likely to increase the danger at¬ 
tending its consumption. As regards the sterilisation of milk, especially 
when intended for children, the writer does not prohibit it, but advises 
that it should not be excessively prolonged, or else that a small quantity of 
orange juice be added to the sterilised milk. 

66 4 - Trade In Concentrated Foods for Livestock in Uruguay. — (From a Communication 
of the “ Ministcno de Industnas , Oticma dc Estadistica y Publicaciones ”, Montevideo) (1). 

As a result of the enquiry of the International Institute of Agriculture 
into the trade in concentrated foods for livestock in different countries, 
the “ Inspection national de ganaderla y agricultura (livestock and Agri¬ 
culture Inspection Office) and the “ Inspection de policia sanitaria animal” 
(Health Office for livestock) in Uruguay gathered the data existing in 
relation to that country. 

Production . — That of linseed cakes is sufficiently extensive, owing to 
the amount of flax-growing for seed; the production may be estimated 
. at 6198 tons for the period 1904-1913. The production of earth-nut and 

(i) See: International Institute op Agriculture, Bureau of Agricultural In 
TELLIGENCE and Plant Diseases, The International Trade in Feeding Stuffs, Nos. 1 and 3. 
Rome, 1915 and 1916. (Ed.). 
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rape cakes (406 tons for the same period) is less developed. Beetroot 
pulp, produced in the sugar mill in the department of Maldonado is util¬ 
ised by that mill for its draught oxen ; the molasses are sold for the manu¬ 
facture of alcohol. Furthermore, the by-products of two big breweries 
in Montevideo are used on the spot, being given wet to cows and dry to 
horses. One of the principal products of Uruguay, as a concentrated food 
for livestock, is meat meal, of which Liebig’s Meat Extract Company 
at Fray Bentos turned out, from 1904-1914, the quantities indicated in 
Table I. 

Tabee I. — Quantities of Meat Meal produced by Liebig’s Meat Extract 


Seasons 

Company from 1904 to 1914. 

Tons Seasons 

Tons 

1004-1QO 5. 

• •• 33 2 A A 

1910-1911 . 

• t 173-2 

1905-1906 . . 

. . 4 228 6 

1911-1912 .... 

. 1 929.4 

1906-1907 . . 

. . 2 168.2 

1912-1913 - 

. • 1 521 

190 7-1908 . . 

. 2 220 9 

1913-1914 

. 1115 6 

1908- 1909 

1909- 1910 . . . . 

2 076 7 
. . 2 582.7 

Total . . 

. 2^092.7 


The following is the chemical composition of Liebig’s meat meal: 
Water, 11.70 %, Ammotiiacal Nitrogen 13.98 %, Fats, 12.25 %, Mineral 
substances, 2.08 %. On the other hand, the 4< Frigorifico Montevideo ” 
from its foundation till 1904, produced 1016 tons of meat meal . 

Exportation . Uruguay exports concentrated food for cattle and live¬ 
stock generally, as shown the following particulars : 


TABEK II. — Export of Bran and Milling Offals from Uruguay. 


Yeats 

1 

Rian 

Offals 

I 901'05 . 

3 ico tons 

970 tons 

1906-09.j 

2 600 

OC 

0 

w 

I9IO . 

I 740 

1470 

19H.; 


1 000 

1912. 

9 125 

3133 


The meat meal referred to above is almost wholly exported to the fol¬ 
lowing countries: Germany, Belgium, United Kingdom, United States. 

Consumption. Owing to the extensive character of livestock produc¬ 
tion, due particularly to the natural grass-lands, and also in part to forage 
cultivation, concentrated feeds are not consumed in Uruguay in any ap¬ 
preciable quantity, except for stabled animals and partly in the dairy in¬ 
dustry (in which cases brewers’ residues, linseed oil and maize cakes are 
used to fatten up show animals, or, still more frequently, bran and milling 
oifals, especially if the pasturage in winter is not sufficient for the dairy 
cattle). Nevertheless, according to the investigations of Prof. SchroEDER (1) > 

(1} See; Bibliography, in The International Trade in Feeding Stuffs quoted above. 
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Tabi,t$ III. — 

Exportation of Oil Cakes from Uruguay. 


Years 

linseed 

! 1 

, Colza Ground nut Rape 

! 

1 | 

1901-05 . 

1906-09 . 

1910 . . 

1911 . . 

1912 . . 


1 

. . . 44 6 tons 

. . . 299 

. . . ,203 

• • • ;507 

. . . !436 

1 , 

— 66 tons ; 19 tons 

13 tons iS — 


it will be possible in Uruguay to make use of numerous agricultural 
and industrial bye-products (rice flour, brewers’ and maize w r aste, linseed, 
rape and ground-nut cakes), as well as dried blood and fish meal; always 
however with regard to the price of other cattle foods on the market. 
Prices. The following are the prices of the 2 principal products: 
Linseed oil cakes : £ 6.14s - £ 7. js. per ton, at par. 

Meat flour: £12.2s, per ton, at par. 

665 - Horse-breeding in Italy, in 1914; Strength of Studs. — Boiiettino del Minister0 
di Agricoltura , Indusiria e Commema , Year XV, Parts 11 and 12, pp 179-20;. Rome, 
March 11 and 18,1916 

On the 1st January 1914, the numerical strength of the various Studs 
comprised 891 breeding sires, divided as follows : 



English. 

93 

10.43 °«> 

Thoroughbreds 

Oriental. 

307 

( 18.29 

( 

Anglo-Oriental.... 

56 

Halfbreds . . . . 


131 

/ 

Quarterbreds . . 


312 

54*67 

Trotters . , . . 


45 

\ 

Heavy draught horses. 

147 

16.61 


Total . . 

891 

100.00 


As regards types, there were: 256 saddle stallions, 442 saddle and light 
draught stallions, 45 trotters and 148 heavy draught stallions. 

In the course of the year, owing to death or supersession, there was 
a reduction of 42 stallions. In order to replace losses, and gradually in¬ 
crease the number of stallions, in accordance with the Law of the 6th July 
1912, No. 832, thoroughbred and halfbred stud stallions were bought 
within the Kingdom. In February 1914, nevertheless, there were imported 
from Egypt (at the total price of £2 216.18 s. or an average of roughly 
£201.10 s. 11 oriental stallions, the proceedings for purchase of which were 
in progress at the end of 1913). 

, For the stallions purchased in the Kingdom, the following were the 
prices paid: 
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Average 


Total price 

per head 

y English thoroughbreds for crossing. 

£ 2 797 10 s. 

£ 399 10 s. 

5 Pure oriental and Anglo-oriental thoroughbreds. . 

785 10 s. 

157 

2 French trotters. 

793 10 s. 

— 

1 American trotter. 

— 

119 

9 Heavy draught stallions. 

1 627 

180 10 s. 

36 Crossbreds (halfbreds and quarterbreds). 

5 408 IO s. 

150 5 s. 

4 foals from the breeding depot of Eatium .... 

349 

— 


On the 31st December 1914, the Studs comprised 924 stallions, divided 
as follows: 


{ English. . . . 
Oriental . . . 
Anglooriental 

Halfbreds. 

Quarterbreds. 

Trotters. 

Heavy draught. 


95 

114 

57 

136 

329 

42 

151 


IO 2S % 
j 18.38 

I 

j 55-00 
16.34 


Total . . . 924 100.00 


As regards the mares served by the State stallions in 1914, they were 
divided as shown by the appended Table 

Classification 0/ Mares served. 



Number 

Average 
number 
of mares 
per stallion 
of each 
description 

Number 

Descriptions of Stallion 

of serving 

stallions 

of mares 

served 

of mares 
per stallion, 
beneral 
average 

English thoroughbieds. 

90 

3841 

42.67 


Oriental throughbreds. 

113 

4710 

41.68 

l * 

Anglo-oriental throughbreds. 

54 

2 128 

39.40 1 

\ 50.08 

Halfbreds quarterbreds. 

444 

23 252 

52-36 j 

Trotters.. 

4 S 

2 582 

53 - 7 ° j 


Heavy draught horses. 

146 

8314 

56.94 1 


Totals . . . 

895 

44827 

— 



The stud expenses for 1914 show the following averages per s:allion : 

& s. d. 



General expenses. 13. 3, 5. 

Staff. 50. 19. 8. 

{ Annual expenditure. 36.-12. 6. 

odder jj Average cos t 0 f d a jiy ration. 0. 2. 0. 


666 - Requirements for Advanced Registry of Cattle Breeds in the United States.— 

Hoards’ Dairyman, Vol. 1 , 1 , No. 4, p. 145. Fort Atkinson, Wise., February 18,1916. 

The appended Table gives the requirements for admission to the Ad¬ 
vanced Registry of the 5 principal breeds: Ayrshire, Brown Swiss, Guernsey, 
, Holstein-Brisian and Jersey. 

- ■ 


























Ayrshire | Brown Swiss Guernsey j Holstein |i Jersey 
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From 2 l / 2 to 6 yrs, — — 2.35 0.09 
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The seven-day tests must constantly be supervised by an inspector, 
usually appointed by the vState Agricultural College, and the year tests have 
to be authenticated by one or two days inspection each month by a simi¬ 
lar official. All associations try to guard their registers from trickery 
and fraud, and have certain rules that must be complied with. 

Official tests are those which are under constant supervision ; and semi¬ 
official or authenticated tests are those which are based upon official super¬ 
vision for one or two days each month. All cows are subject to re-entry 
when their production has been properly authenticated according to the 
rules, and they reach the required amount for their attained age. 

The requirementsf or the entry of bulls in the Advanced Register are: 

Ayrshire: All bulls having 4 daughters in the Advanced Registry, 
from different dams, or scaling 80 points and having 2 daughters in the Re¬ 
gistry from different dams. 

Brown Swiss ; All bulls having 4 daughters in the Register of Produc¬ 
tion (advanced Registry) from different dams. 

Guernsey : All bulls having 2 daughters in the Advanced Registry. 

Holstein: All bulls having 4 daughters in the Advanced Registry. 

Jersey: All bulls after 3 of their daughters from as many different 
dams have been entered in the Register of Meiit (Advanced Register) on 
a year's authenticated fat or butter record. 

667 - Regulations adopted by the Argentine Rural Society for Registering Milk Re¬ 
cords Of Dairy Cows. — Anales de la Sociedad Rural Argentina , Year El, No., x, pp. 74-76. 
Buenos-Ayres, January-February 1916. 

The “ Sociedad Rural Argentina ” has adopted the following Regula¬ 
tions for the introduction of Registers of the milk records of dairy cows. 

Chapter I. — (i) The Argentine Rural Society shall, in accordance 
with the resolutions of its directing Committee, prepare Registers of the milk 
records of those cows which, according to the present regulations, are re¬ 
cognised as suitable for forming milking strains. 

(2) After testing, the milk productivity of imported cows or their off¬ 
spring, mongrels, crosses and sub-species reared in the country, shall be en¬ 
tered in this Register, provided they fulfil the conditions laid down by the 
Regulations. 

(3) Pure breed cows with a pedigree will be entered in the pedigree 
Registers for pure bred animals, prepared by the Society in conformity 
with the Pedigree Regulations ; the milk production will be ascertained and 
recorded in the margin of the sheet. 

(4) This Register will be placed in the charge of the 14 Comision de 
Fomento de la Industria Techera ft (Commission for promoting the Dairy 
Industry), which will comply with the provisions of articles 5 ei seq . of the 
general Regulation for Pedigree Registers, and those of Chapter I, with the 
exception of article 9. 

- Under this article, and the corresponding ones cited from the general 
Regulations for Pedigree Registers, 4 members of the Commission form a 

' 1 ' ' , ' 

II. ) Applications for registration must be made to the 
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Direction of the Argentine Rural Society, after paying the fees to the 
“ Comision^de Fomento 

1 ; (6) vShould registration not be granted, the manager of the Society 
will notify the applicant, and the amount paid in for fees will be returned. 

(7) Applications fo r productivity tests must be made to the man¬ 
ager of the Argentine Rural Society within 30 days after calving, and such 
tests will be made within 30 days from the application. 

(8) The productivity tests may be applied once or for several times 
for the same cow, on payment of the charge each time, and the results will 
be entered on the corresponding sheet of the register. 

(9) Every heifer calf of a cow which has been tested, accepted and 
entered in the Register must be declared in the 6th month after birth and 
marked on the right ear, or branded on the skin, with its progressive num¬ 
ber in the private Register of the breeder ; it will be entered in the Register 
of the Argentine Rural Society when, after calving, the owmer deems it 
to possess the qualifications required. Any bull calf of a cow tested, ac¬ 
cepted and entered in the productivity Register shall be entered as belong¬ 
ing to a milk-producing family, provided he has been declared and marked 
on the right ear or branded on the skin, in the 6th month after birth. 

(10) Any buyer of a tested cow 7 must notify the Argentine Rural So¬ 
ciety of the purchase and request transfer into his name. 

’(ii) The Society will issue certificates of sale of the cow’s entered in 
the Productivity Register, specifying the productivity shown during the test 
period. It shall also issue certificates for heifers, specifying the milk records 
of the dams, grand-dams, etc., provided the births have been declared within 
the time fixed and the animals have a tattooed mark in the right ear, or a 
brand on the skin, according to the breed, with the private Register number. 

(12) Any tested cow admitted to the Productivity Register will bear, 
tattooed on the left ear, the number assigned to it and the mark of the Ar¬ 
gentine Rural Society. 

(13) Any person committing, or endeavouring to commit, fraud in 
relation to registration or authorised copies, or in any way impairing the 
truth and accuracy of the Registers, shall be deprived by the directing Com¬ 
mittee of the rights granted by such Registers, and disqualified for benefit¬ 
ing from any connection with them. 

(14) To the members of the Argentine Rural Society the tariffs of 
charges is as follows: 

Pesos 

national currency 


Por testing and registering a cow . ... 5 

For registration of a bull.. ■ .... 5 

For 1 certificate of sale and copy of register ot a tested cow . 5 

For 1 certificate of sale and copy of register origin of an untested 

heifer or bull. 5 


To non-members these charges are doubled. 

(15) Applicants for test must lodge the inspector, and, il the charge 
does not cover the travelling expenses, must pay the difference. 
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(16) Milking will take place twice a day, at intervals of 12 hours, 
in the presence of the inspector. 

Class A. — The dairy breeds Holstein, Dutch, Flemish, Freiburg, and 
other similar ones, pure or mongrel, giving the biggest quantities of milk, 
must show a minimum yield of 4.4 lbs. of butyrometric fat produced during 
the 5 days of test, in the case of cows having 5 permanent teeth; 4.84 lbs. 
of butyrometric fat produced in the 5 days of tests, for dairy cows having 
complete dentition (see Appendix). 

Class B. — The dairy breeds Shorthorn (Durham), Lincolnshire Red 
Shorthorn, Red Polled, Hereford, Aberdeen Angus and other similar ones, 
pure or mongrel (of average productivity) must give a minimum yield of 
3.95 lbs. of butyrometric fat produced during the 5 days of tests for cows 
having 6 permanent teeth; 4.4 lbs. of butyrometric fat produced in the 5 
days of tests for cows having a complete dentition (see Appendix). 

Class C. —The dairy breeds Jersey, Kerry and other similar ones, pure 
or mongrel (with minimum production) shall show a minimum production 
of 3.52 lbs. of butyrometric fat produced during the 5 days of test for cows 
with 6 permanent teeth; 4.18 lbs. of butyrometric fat produced during the 
5 days of test, for cows having their complete dentition (see Appendix). 

Appendix. — Approximate equivalents of the daily production of milk 
and butter-fat required for admission to the Test Register. 

Class A : 4.4 lbs. of butyrometric fat during the 5 days of test, with 
2.8 % of butter-fat are equivalent to a production of 25.7 pints of milk per 
day for cows having 6 permanent teeth; 4.84 lbs. of butyrometric fat in 5 
days of test, with 8 % of butter-fat are equivalent to 28.16 pints of milk 
per day, for cows with complete dentition. 

Class B: 3.96 lbs. of butyrometric fat during the 5 days of test, with 
3.2 % of butter-fat, is equivalent to a production of 20.2 pints of milk per 
day for cows with 6 permanent teeth; 4.4 lbs. of butyrometric fat in the 5 
days of test, with 3.2 % of butter-fat are equivalent to a production of 22,9 
pints of milk per day for cows with complete dentition. 

Class C: 3.52 lbs. of butyrometric fat in the 5 days of test, with 4 % 
of butter-fat, is equivalent to a production of 14.4 pints of milk per day 
for cows with 6 permanent teeth ; 4.18 lbs. of butyrometric fat with 4 % 
of butter-fat, is equivalent to 16.7 pints of milk per day for cows with 
complete dentition. 
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668 - The Fleece of Russian Coarse-woolled Sheep. — icovalevskij s. N.,in OeMme 
XoiSiilcmeo u Jlmcoeodcmeo (Agriculture and Sylviculture), Year EXXII, Vol. CCE, 
pp. 20-67. Petrograd, January 1916. 

The rapid decline of merino breeding in Russia, the advent of “ arti¬ 
ficial wool ” on the market (obtained by teasing or spreading the fibres of 
woollen rags), and finally the remarkable stability of the industry of coarse- 
woolled sheep rearing on peasant farms, suggested a series of experiments 
with a view to determining the technical and economic value of the fleece 
from coarse-woolled sheep, especially as, in the view of M, FedEROV, Profes¬ 
sor in the Higher Technical Institute of Moscow, investigations of this kind 
on local breeds, have been entirely wanting up to the present, though they 
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are of great interest, not only for sheep rearing*but also for the wool in¬ 
dustry. 

The investigations of the wool of local breeds in the province of Vo- 
ronej (Southern Russia) and other regions, sought to determine: (1) the 
yield of pure wool; (2) the proportion of coarse wool (containing medul¬ 
lary substance) and the fine wool (without medullary substance) ; (3) the 
length and diameter of these wools; (4) their strength and estensibility. 

The conclusions arrived at may be summed up as follows : 

1) The fleece of coarse-woolled sheep is made up of 2 kinds of wool, 
coarse and fine. The latter can, in point of technical quality, replace merino 
wool in many woven fabrics, being stronger than the latter. The table 
showing the results obtained by this and also other experimenters with regard 
to the strength of different wools, brings out clearly the fact that, while 
for merino wool the breaking load does not exceed 0.009 to 0.013 grams per 
square micron, for wools of different coarse-fleece breeds this load varies 
between 0.014 and 0.020 gr., and is only below breaking strain of merino 
wools in 2 or 3 cases. Owing to their great strength, these wools will be 
valuable for woven fabrics requiring great stretching powers, for instance 
socks and stockings. 

With regard to the economic side of the question, a comparison of the 
respective prices of merino wools and those of coarse-woolled sheep shows 
that the latter, which averages 40 % of fine wool, does not fetch a price pro¬ 
portionate to its value, fetching only a little more than half that of merino 
wool. If the importance of the fine wool in sheep with coarse fleece were 
more appreciated, and manufacturers separated the fine from the coarse, 
they could then pay one and a half times to twice as much for the coarse 
wool as they do at present, and be useful both to users and growers.^ At 
the same time, the exact valuation of the wool from coarse-fleeced animals 
according to its contents of fine wool and the quality of this latter, would 
furnish valuable indications for improvements in sheep-breeding. 

2) The investigations of the wool of Karakul sheep did not bear 
out either the views held in practice as to the coarseness of wool of this 
breed as compared with other coarse-woolled breeds ncr the oft-given advice 
that breeding rams should be selected on the basis of coarseness of wool. 
Nor was any relationship observed between the quantity of fine wool and 
the quality of the fleece in coarse-woolled breeds. 

3) The first requisite for the improvement of sheep-rearing and 
of wool production is the creation of a special central institution for the 
study of the subject. 

4) According to the writer, who studied wools from the. morpho¬ 
logical point of view and compared the results of his investigations with 
those obtained by M. Masaeik Basie, in reference to the wool of Balkan 
sheep, the coarse wool (i. e. that containing the medullary substance) of 
coarse-fleeced sheep is polymorphous as regards the form and arrangement 
of the small epidermic scales. As regards the determination of the breed 
from these two characters, it will only be possible after an attentive study 
of the variations peculiar to a given breed. 
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56<j - Experimental Rearing of the Silkworm in “Tilimbars”, in Southern Italy.— 

Bucci Pietro, in Le Stasitmi spcnmentak ayrarie itahanc , Vol.IyXIX, Part 2, pp. 89-124, 

Modena, 1916. 

Mention is made of the first descriptions of Persian “tilimbars " and 
previous attempts at rearing in “ tilimbars ” made in Southern Italy (x), 
chiefly by Prof. Lkonardi at Portici (Naples). After the I v aw in favour 
of silkworm rearing was passed in 1912, the following years witnessed a 
large increase in the number of trials through the initiative of the Ministry 
of Agriculture. Sometimes the results were inadequate owing to mistakes 
in. construction or position of the “ tilimbars ”, so that they did not form 
a sufficient shelter and exposed the silkworms to sudden changes of tempe¬ 
rature. In most cases, however, the results were satisfactory. Thus, in 
the rearing work undertaken by the Agricultural Travelling Lecturer's 
Institute of Bene vent 0 with the native yellow race, the “tilimbars ” prov¬ 
ed effective as regards yield, and furnished silk with properties somewhat 
better than those possessed by the same worm reared for purposes of com¬ 
parison in the nurseries. In any case, “ tilimbar ” rearing gives promise 
of a large saving in installation and labour expenses. 

A detailed description follows of the rearings undertaken on a pro¬ 
perty of the Royal Oenological School of Avellino, with the yellow 
“ Ascoli-Clementi ” breed. The costs of construction of a “ tilimbar ” 
13 X 26 ft. amounted to £ 3. 2 s %d. that of the Friuli “pezzone ” 
(fiame) placed therein to 95. &j 2 d. The weight of eggs bred was 1.05 ozs. 
and the total cost £ 7. 6s. 3 l / 2 d. (as against £ 11. os. 3 d. for breeding 
in the nursery on hurdles), including a depreciation for the “ tilimbar " 
etc. rated at £ 2. 7s. 6 d. The most important results are appended: 



ts 

Tilimbar ” 

Nursery 



rearing 

rearing 

(rood cocoons, per ounce ot eggs .... 

lbs 

1477 

65 

Bad and double cocoons. 

per (.cut 

0 

7 

Xumber of cocoons per lb. 


218 


Cost of production of 1 lb of cocoons. . 

pence 

10.9 

•MO 


In order to study the effects which rearing in the “ tilimbar ” producer 
on the quality of the silk, an examination was made in the Experimental 
Laboratory at Mian, of the cocoons obtained in the ” tilimbar ” and those 
obtained in the nursery. The following were the principal results: 





Weight 







of 450 




Weight 

Silk pro¬ 

Waste 

meters in 




of 

duced, 

per cent. 

“denari” 



IyOSS 

cocoons 

absolute 

of 

(1 denaro 

Aveiage 

Breaking 

1 in guml 

Cocoons obtained reeled 

weight 

silk 

= 0.05 gms.) elasticity 

strain 

remova 
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Conclusion. — The “ tilimbar ” furnishes a possible solution of the 
pioblem of rational silkworm rearing where suitable premises are want¬ 
ing, as it is clearly proved that on this method cocoons of good quality, 
even of fairly delicate breeds, such as the native yellow, can be obtained 
at cost prices below the selling price, even in unfavourable years. 


FARM ENGINEERING. 


670 - Official Trials of Tillage Machines in France. — sagnier, henry in journal 
iVAgriculture Pratique, Year 80. New Series Vol. 29, No. 8, pp. 143-146. Paris, 
April £0, 1916. 

The new series of trials of tillage machines organized by the French 
Ministry of Agriculture took place at Gournay-sur-Marne (Seine-et-Oise) 
between April 4 and 13 of this year. 

These trials, like those of Grigny and of Chevry-Cossigny of last au¬ 
tumn, aTe carefully controlled, that is, besides the public trials, other 
trials are carried on with the same machines under the direction of M. Rin- 
GELMANN, director of the Agricultural Machinery Experiment Station, for 
days and weeks in order to test the work done, the consumption of fuel, 
the power exerted at the draw-bar etc. 

Twenty-two machines were entered for these trials, but owing chiefly 
to difficulties of transport only about a dozen were presented. They, 
however, showed what progress has been recently achieved in this line. 
The following are some of the machines that were tried: 

1) Two Mogul agricultural tractors, one 25 nominal HP, weighing 
9460 lbs., and one 16 HP weighing 5440 lbs. The smaller one is remark¬ 
able for its adaptability, having been able to haul a pulverizer over 
ploughed land without in any way injuring the work done. 

2) An Avery 35 HP, tractor weighing 11 550 lbs. which worked 
very regularly. 

3) A 20 brake HP, 4 cylinder Emerson tractor weighing only 5940 
lbs. It showed great regularity of work and adaptability. 

4) A Missvalley tractor of careful construction. 

5) Tourand Derguess£s rotary digger provided with powerful 
tines mounted on parallel shafts. 

6) Tourand Derguessiss motor plough. 

7) Dubois plough joined to a 4 wheeled two cylinder 20 HP. ver¬ 
tical motor. 

Together with the above, a strong tipping motor Corry of the «Ster¬ 
ling »type was presented. 

671 - A Cooperative Society for Machine Ploughing.— max ringelmann in journal 
d Agriculture Pratique , Year 80, New Series, Vol. 29, N° 8, pp. 146, Paris, April 20, 1916. 

A cooperative society for machine ploughing was formed in January 
of this year at Mossais near Confolens (Vienne, France). It is composed 
of eight members whose farms extend over 578 acres. The Adds are 
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situated close to each other and near the farms, they are from 25 
to 62 acres each and on flat or slightly undulating ground, thus being in all 
respects favourably situated for ploughing by machines. About one third 
of the acreage is heavy clay, the rest is loam. On the former three pair of 
oxen cannot plough more than half an acre a day. 

The Cooperative Society has chosen a 25 h. p. Case tractor and a three- 
furrow Sattley plough. The tractor cost about £ 525 and the plough £ 56 ; 
the expense is borne by the eight members in proportion to the areas 
to be ploughed. 

The Statutes of the Society are copied from the model drawn up by 
the Ministry of Agriculture. 

The yearly subscription of each member is 16 shillings and the supple¬ 
mentary contributions may not exceed £ 4. The expenses of all kinds 
will be divided every month pro rata of the acreage ploughed during the 
time. 

The order of succession in which the members are to use the outfit 
is settled by drawing lots and when the machines have been round onco 
the order will be reversed. A preference, however, is given to the heavier 
land which is to be ploughed during fine weather. 

The society has been granted a subvention of about £ 160 by the Mi¬ 
nistry of Agriculture. 

672- Quiekly-detaehable Plough Shares. — Farm implement News , Voi. xxxvii, No. 6 
pp. 36. Chicago, February io, 1916 

The new Emerson Brantingham ploughs are fitted with a quickly de¬ 
tachable share which can be removed, it is claimed, in three seconds and 
replaced in’five, without requiring the use of a single tool, not even a wrench. 
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Fig. 1, shows the studs in the share, the slots in the body of the plough 
and the levers on the mouldboard and body, which hold the share in posi¬ 
tion ; fig. 2 shows the studs in the slots ready for locking and fig. 3 the share 
solidly locked. 

673 - Slow-speed and High-speed Motors. — Ringelmann, Max in Journal d*Agri¬ 
culture Pratique , Year 80, Vol. 29 (New Series), Nos. 6 and 7, pp. m-114 and 125-127 
Paris, March 23 and April 6, 1916. 

In this paper a comparison is made between slow speed and high 
speed motors. The writer considers the latter the most advantageous, 
because they are less bulky, much easier to start, and less liable to the wear 
and tear due to shocks and vibrations which do not, as some erroneously 
believe, increase with the speed. 

In support of his views he compares two 16 HP. motors of recent 
construction, having the following dimensions etc. : 

Slow speed High speed 
motor motor 


Number of cylinders. 1 4 

Bore (millimeters). 203 90 

Stroke (millimeters). 304 120 

Number of revolution? per minute . . 400 1200 


In a properly managed engine there should be no shock at the end of 
the stroke, as this occurs only when too much play is left between the 
connecting rod and the crank, and between the shaft and its bearings. 

There is, however, a certain shock at the moment of explosion which 
acts on the inner surface of the compression chamber and on the lower 
surface of the piston. The effect of this shock may be considerable when 
early ignition is exaggerated, and it occurs in all motors independently 
of their speed. At the moment of explosion a sudden increase of pressure is 
produced and is transmitted to the junction of the piston with the connect¬ 
ing rod and to that of the latter with the crank. 

The pressure in kilograms per square centimetre (i kg. per cm 2 = 14.3 
lbs. per sq. inch) is easily calculated from the indicator diagrams and is, 
for the two machines, as follows : 

Slow speed High speed 
motor motor 


Maximum pressure (kilos per sq. cm) ... 9 12 

Total pressure ou piston (kilos). 2912.4 763.2 

Ratio of total pressures. 3.81 1.00 


Thus, as the sudden pressure on the connecting rod and crank is nearly 
four times greater in the slow motor than in the rapid one, the working 
surfaces in the two motors should be in the same ratio to each other, 
whereas they are relatively larger in the rapid motor. 

The wear and tear of the parts is proportional to the number of explo¬ 
sions in the unit of time and is represented by the product of the above ratio 
3.81: and 1 by the ratio of the number of explosions per minute. 
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Slow Speed High speed 
motor motor 


Number of explosions per minute.200 <5oo 

Ratio of above numbers. <M 33 • I *°° 

Ratio of total pressures. . . • 3 - Ri I - 00 

Ratio (product of above ratios). 1 26 1 00 


Thus the deterioration due to the effect of the explosions is 1 % times 
greater in the slow engine than in the rapid one. 

The vis viva (the mass of a body multiplied by the square of its velocity) 
of the working parts, which, it is claimed produces vibrations and losses 
of energy, is 3 *4 times higher in the slow speed engine than in the other 
one, inasmuch as considering only the piston and its weight as a function 
of its area, the following data are obtained : 


Number of revolutions per minute. 

Velocity of piston in metres per second ... 

Square of piston velocity . 

Area of piston (sq. centimetres). 

Product of square of piston velocity by area of piston . 
Ratio. 


Slow speed 
motor 

400 

4.05 

16,40 

323.6 

53074 

3.62 


High speed 
motor 

T 300 

4.80 

23.04 

63.6 

1465.34 

1.00 


On applying the above method to the examination of the injurious 
effects of the vibrations of the connecting rod, it is found that they are 
nearly seven times greater in the slow speed motor than in the high speed 
one. The wear by friction is also greater in the former. 

The conclusion that the writer draws is that from every point of view, 
including also the consumption of fuel, the slow speed is inferior to the high 
speed motor. 

674 -New Method for the Detection of Unexploded Shells in the Field. — Boyer, 

Jacques in La Nature, No. 2219, pp. 239-240, Paris, April 8, 1916. 

When shells fall on very wet soil or when their fuses are defective, 
they often bury themselves in the ground without exploding ; their 
presence in arable land is a source of danger, as when struck by a plough or 
other implement, they are liable to explode. 

Owing to several fatal accidents to ploughmen, in France, due to 
this cause, M. Gutton, professor of Physics at the University of Nancy, 
with the assistance of M. Thiry director of the Mathieu de Dombasle school, 
devised an induction balance for the discovery of buried shells. 

It consists of two fiat coils (fig. i) A x and B x connected in series on the 
same circuit and traversed by an alternating current inducting two neigh¬ 
bouring coils A 2 and B 2 also connected in series. In these the winding is 
so arranged that at any given moment the electromotive forces are respect¬ 
ively contrary. 

_ The coils are 27.6 inches in diameter. Their wires are wound, at the 
for the primary,circuit and only 10 for the secondary one, 
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on two light wooden sieve hoops strengthened by two cross pieces. If 
the two couples of coils A x Bj and A 2 B 2 were exactly identical their elec¬ 
tromotive forces would balance each other and the telephone T would be 
silent. But considering the impossibility of obtaining perfect identity in 


P 



Fig. i. — Plan of new induction balance for the detection of unt xploded shells in the Held. 

the two couples of coils, a regulating device capable of neutralising the mu¬ 
tual induction of the two circuits has been added. On each of the circuits 
a small coil of 4 turns of wire is mounted, one of these coils C 2 being within 
the other one C x on a common diameter. This rotation, by modifying the 



Fig. 2 — Method of locating shells in field. 

mutual induction of the two circuits, allows the balance to be regulated. 

When a mass of iron occurs in the neighbourhood of one of the cou¬ 
ples of coils it produces a dissymetry which prevents compensation and 
causes the telephone to emit a sound. 
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With this apparatus, 3-inch shells buried at a depth of 16 inches have 
been detected and even 4 inch projectiles at a depth of over 40 inches. 

The alternating current is produced by a battery P of 4 dry cells, with 
an interrupter S. The induced current in the interrupter coil charges and 
discharges a condenser F. 

When the apparatus is to be used, the two coils are suspended by two 
vertical sticks from the ends of a horizontal bamboo which is carried by 
one man in such a way that the coils are kept near the surface of the field 
to be explored, while another man wearing a telephone head receiver and 
carrying the battery and the rest of the outfit duly connected with the 
coils and slung across his shoulders, follows at a distance of a few paces. 

When one of the coils passes over iron, even if it be an empty can on 
the surface of the ground, the telephone produces a sound which varies, 
however, according to the position the iron occupies, whether on the sur¬ 
face or buried to a certain depth. 

This induction balance is easy to manage and two trained men can 
explore with it about eight-tenths of an acre per hour. 

675 - Review of Patents. 

Tillage machines and implements. 

United Kingdom 24. 402. Manually operated mechanism for pushing a plough or cultivator 
through the soil. 

United States 1 172 553. Plough cultivator. 

1 172 763. Abrader for disk harrow blades. 

1 17 - 935 - Insect exterminating attachment for cultivators 
1 172 946 — 1 173 S22. Plough attachment. 

1 173 392- Wheeled plough. 

1 173 643 — 1 175 042 — 1 175 507. Ploughs. 

1 173 84 5. Plough wheel. 

1 173 9S5. Detachable plough share. 

1 174 640. Subsoil plough. 

1 i 71 699. Yielding mount for ploughs and other tool* 2 
1174 838. Weeder attachment for cultivators 
x 174 S42. Motor cultivator. 

1 174 921. Grain tiller. 

1 175 003. Combined weeder and cultivator. 

1 1 75 574 - Guiding device for plough motors 
1 175 73 s !• Listing plough. 

Manure distributors. 

United States 1173 037 — 1 174 102. Manure spreader. 

1 173 937- Fertilizer distributor. 

Drills and sowing machines. 

United States 1 172 308. Corn and pea planter. 

1 174 130- Seed separating mechanism for planters. 

1 174283. Plant setting machine. 

- T i 74 296. Seed covering attachment for grain drills. 

1 774 4x9, Planter. 
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1 *74 boO. Three row corn planter. 
1 174 091 Planter attachment. 

1 175 184 Seeding machine. 

1 i 75 329- Com planter. 


Reapers, mowers and other harvesting machines. 
United Kingdom 23 543. Machine for collecting, turning and raking liav 
United States 1 172 289 — 1 175 7^3 Com harvester. 

1 172 326. Power mowing machine, 
x 172 665. Threshing harvester. 

1 174 159. Grain binder. 

1 174 630. Mowing machine. 

1 175 296. Grain or hay loader. 

Machines for lifting root crops . 

United States 1 173 042. Beet harvester. 

1 173 419. Beet harvesting and topping machine. 


, Threshing and winnowing machines. 

Spain 61 671. Improvement in the mechanism of threshing machines. 

61 677. Improved winnower 
61 690. Improvements in threshing machines 
61 713. New thiesliing machine. 

United States 1 173 249, Grain separator. 

1 173 737 * Rotary grain cleaner. 

1 174 884 Threshing machine. 

1 175 019. Grain saving device for threshing machines. 


Machines and implements for the preparation and storage of grain, fodder (tc.. 
Spain 61 733. Press for baling straw or the like. 

United States 1 173 344. Grain elevater. 

1 174 711. Potato sorter. 

1 175 7 o2. Hay stacker. 


Other agricultural machines and implements. 


British India 


Italy 


Spain 

United Kingdom 


2 230. Improvements in cotton gins. 

2 292. Improvements in the carding of kapok and simiilar fibre and the 
production of a fleece therefrom. 

151 02 x. Machine for destroying the silk worm chrysalis without injuring 
the cocoon. 

151 521. Improvements in beehives. 

151 552. Agricultural and industrial traction engine. 

61 790. Packing for the transport of bananas. 

22 490. Machine for kneading, drying or washing indiarubber. 

22 896. Means for controlling heating of incubators. 

22 928. Appliance for flaying carcasses. 

23 795. Apparatus for collecting yeast during fermentation. 

23 940. Fastener for the ends of cask hoops. 


24 209. Animal traps. 

United States 1 173 004. Tractor attachment for motor vehicles. 
1 173 201. Hog oiler. 

1 173 313 — 1 175 096 — i 173 45 i. Tractors 
1 173 59 p Frame for traction engine. 
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building 676 - Hydraulic Fill Method Used to Throw a Temporary Dam Across a Wide 

construction Stream (1). — Engineering Record, Vol. 72, No. 26, pp. 79 V 795 - New York, December 

25, 1915* 

The Imperial Valley in Southern California and the northern part of 
Lower California (Mexican territory) is irrigated by water taken from the 
Colorado river just above the international boundary line. The flow of 
the stream seldom falls below 7000 ft per second which is ample for the 
needs of the irrigated lands. 

In 1915, however, the flow fell below the above minimum thus endan¬ 
gering the supply of the valley. The California Development Co. which 
owns the main canals and sells water to the mutual distributing companies, 
in order to save the crops determined to throw a dam across the stream 
thus diverting the entire flow into the irrigation canal. 

For various reasons it was not advisable to put a permanent structure 
across the river; besides, immediate relief was needed. It was therefore de¬ 
cided to build some temporary earth filled structure, and as dry earth handling 
methods could not be adopted as only the light alluvial soil could be econo¬ 
mically used, hydraulic carriage methods were resorted to, using the heavier 
materials which are to be found under the present stream bed. These consist 
of stones up to 6 inches in size and a mixture of clay, alluvium and gravel 
which when wet has considerable strength and comes through a 10 in. dredge 
pipe in lumps as large as 6 or 8 in. 

It was proposed to deposit this heavier material along the centre line 
of the dam, so as to form a core, while the lighter stuff would be carried off 
by the water and partly lost and partly deposited on the upstream and 
downstream toes. 

A 10 inch section dredge with ladder and suction pipe long enough 
to reach to a depth of 15 ft. below the stream bed was set to work on August 
12. The river at that point was 900 ft. wide and 6 to 7 feet deep. In 14 
days the dredge carried the dam to an elevation of 12 in. above water level 
and within 250 ft. of the opposite shore. As the fill rose, two lines of light 
poles about 30 feet apart were jetted into it and quantities of willow and 
cottonwood brush piled against them to form two fences between which 
materials were pumped until the dam was 5 ft. above water level. The 
result was a dam with a base width of about 150 ft. and a crown of 30ft. 

When the work was started the velocity of the current was 2 to 3 ft. 
per second. As the channel decreased the velocity increased and at closure 
was about 6 ft. 

As the stream is subject to rapid rises, arrangements were made during 
construction so as to be able to cut it easily, by light blasting, in two places 
and quickly create two 150 ft. channels. 

Before beginning the closure, the bottom was carefully lined with 
about 10 000 sacks filled with heavy material pumped up by the dredge. 
The closure, which was made in a water velocity of about 6 ft. per sec, and 
at the last instant in a depth of about 22 feet of water, was effected with 

B ' Martl1 * 9 * 5 , No. 315., . {Ed.) 
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the aid of cottonwood and willow brush. This consisted of young trees 
6 to 10 in. thick at the butt and 20 to 30 ft. long. Two 1 % in. steel cables 
were stretched across the gap to afford support to the butts of the young 
trees while bundles of brush weighted with eaith filled sacks were thrown 
in together with the discharge of the dredge. Closure was effected on 
Sept. 20. 

The structure remained intact till October 3, when owing to a rise of 
the river it became advisable to blow up the closure section. 

According to measurements, the dam contained 30 000 cubic yards 
of material while the pumping records indicated 40 000 as the quantity 
raised. The difference is probably due to the fine material washed away. 

The cost of pumping was as follows : 


labour . ... . . . $ 57S.3S 

Fuel oil (13 000 gals). 416,00 

Other oil etc. . roo.oo 


$ 1094.38 


On the basis of 40 000 cu. yds. pumped this would give a cost of 2.7 
cents per cu. yd. The length of pumping line was never greater than 
500 ft. 

The total cost of the work was as follows ; 


Earthwork (dredge).S 1,100.00 

Brush and poles. 333.00 

Sacks. 1,140.00 

Wire. 32.00 

Cable and clamps. 100.00 

All labour. 2,000.00 

10 per cent for supervision. 470.00 


$ 5 ,i 75 .oo 


Against this cost should be set the increased revenue of from $ 700 to 
$ 1200 per day from the sale of the water. 

It is expected that the present structure will in part be carried away 
by high water but that a considerable base will be left as a formation for a 
similar structure next year, should it prove necessary. 

677 - A Dry Heat Sterilizer. — Aquatias, P. in The Gardeners :* Chronicle , Vol. I*IX, 
Third Series, No. 3914. p. 10. London, January 1, 1916. 

The excellent results that follow sterilisation of the soil have been re¬ 
cognised both by scientists and by practical men. 

The principle of the operation is to heat the soil to a temperature 
which wifi destroy any animal or vegetable organism that it may contain 
and that might be harmful to crops. 

The original practice was to circulate steam in the soil, but this me¬ 
thod is onerous and difficult, except where the quantity of soil to be treated 
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Fig. i: General View. 

Fig. 2: Horizontal section. 
Fig. 3 : Uongiinriinal section. 
















&URAI, ECONOMICS 


87X 


is sufficient to justify the outlay. Dry heat sterilisation has thus been 
resoited to, and has been found more suitable for the small market growers 
and private gardeners. 

The stove illustrated in the accompanying figures (fig. 1 general view, 
fig. 2 horizontal section and fig. 3 longitudinal section) is suitable for the 
purpose; it is built entirely of bricks and will consume any kind of fuel as 
well as garden refuse. 

The floor on which the soil is placed is heated by four flues under it, 
running from the furnace at one end to the chimney at the other. Its 
length may vary, according to requirements, up to 15 feet. The overall 
width is 4 ft. 6 in,, the furnace is 1 ft. 6 in. wide, though it may be made 
wider when it is intended to burn chiefly refuse. The chimney rarely need 
be more than 4 ft. over the floor of the steriliser unless the stove is situated 
between high buildings. The outside walls are raised the height of two 
bricks from the floor to hold the soil and to facilitate covering it during 
the process of sterilisation. 

Once the stove is heated thoroughly, the temperature of the soil reaches 
130° to 140° F. It is left for two or three hours, when it is turned and 
left again for a similar period. 

The heat is more accentuated when the soil is in a moist condition 
(but not excessively) and kept covered with bags. The temperature to which 
the soil is heated by this means is certainly low T er than when steam sterilisa¬ 
tion is practised, but the length of time the soil is kept at such a tempera¬ 
ture compensates for this deficiency, and experience proves the result to 
be equally beneficial to the crop. 


RURAL ECONOMICS. 


678 - Influence of the Size of Farms on their Gross Yield. — Eaur prof, in Archtv 
fur exakte Wirischafisforschung {Thiinen Archiv), Vol. 7, Nos. 2 and 3, pp. 248-287. 
Jena, 1916. 

The methods of enquiry adopted by German writers in determining the 
relations between the size of a farm and its gross return are first dealt with. 
It is noted that the results of certain farms have been generally ascertain¬ 
ed by the business books and question sheets, the farms being afterwards 
classified according to size. It has not been possible to make use of the ac¬ 
count books except in few cases, and most of the accounts were not even 
classified and checked by the enquirers. Among the figures determined by 
the German Agricultural Accounts Office only those furnished by the “ Deut¬ 
sche Landwirtschafts-Gesellschaft ” (German Agricultural Society) can 
be utilised. The enquiries of German writers therefore have not sufficiently 
cleared up the problem, and this can only be done by comparing the results 
obtained by the proper keeping of accounts on a large number of farms. It 
is held that the enquiries made since 1901 by the Swiss Peasants' Secre¬ 
tariat, which to-day cover 2878 closed accounts, are more accurate from 
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TabeE I. —Gross Return per Acre with Forest. 


Year 

Small farms 
(7-12 acres) 

Small 

peasant farms 
(12-24 acres) 

Peasant farms 
(24-37 acres) 

Iyarge 

peasant farms 
(37-74 acres) 

Iyarge farms 
(above 74 acres) 

Number 

of 

farms 

£ 

per acre 

Number 

of 

farms 

£ 

per acre 

Number 

of 

farms 

£ 

per acre 

Number 

of 

farms 

per 

£ 

acre 

Number 

of 

farms 

per 

£ 

acre 



£ 

s. 

d. 


£ 

*■ *■ 


£ 

s. 

d. 


£ 

s. 

d. 


£ 

s. d. 

1901 . . . 

II 

9 

6 

7 

GO 

CO 

8 

19 9 

34 

t 

15 

3 

23 

6 

It 

3 

4 

5 

18 0 

1902 . . . 

— 


— 


— 


— 

— 


— 


— 


— 


— 


— 

1903 • • • 

16 

13 

0 

5 

39 

10 

10 3 

42 

10 

8 

11 

29 

8 

9 

3 

IO 

8 

13 4 

1904 . . . 

24 

13 

It 

6 

62 

10 

5 — 

48 

8 

11 

3 

42 

8 

10 10 

6 

5 

16 4 

X905 * • * 

22 

n 

13 

3 

82 

10 

10 3 

38 

t 

11 

0 

49 

8 

14 

11 

11 

6 

8 3 

1906 , . . 

25 

11 

It- 

— 

94 

11 

15 3 

48 

9 

7 

9 

50 

8 

14 

0 

13 

t 

8 4 

1907 • • • 

24 

13 

13 

3 

IOI 

11 

10 t 

60 

8 

15 

t 

52 

9 

16 

9 

13 

t 

n t 

190S . . . 

29 

13 

13 

8 

115 

13 

1 3 

62 

10 

t 

t 

63 

9 

14 

3 

18 

8 

14 14 

1909 . • . 

39 

13 

6 10 

114 

13 

1 3 

63 

10 

8 11 

42 

10 

3 

3 

18 

8 

9 3 

1910 . . . 

38 

14 

8 


no 

13 

8 11 

61 

11 

13 


42 

9 

15 

3 

19 

8 

0 3 

I9II . . . 

3i 

14 

14 11 

126 

13 

4 t 

63 

11 

13 11 

46 

10 

6 

0 

17 

8 

6 t 

19x2 . . . 

27 

It 

15 

5 

133 

14 

8 3 

66 

13 

18 

0 

46 

11 

16 

1 

19 

10 

13 9 

1913 • - • 

1 29 

15 

3 

t 

126 

13 

8 11 

73 

10 

11 

9 

58 

10 

3 

5 

17 

8 

1 3 

Totals and 

i 

1 





1 













averages 

1 





| 













1901-1913 

|3I5 

13 

15 

9 

1140 

11 

13 8 

CO 

10 

vO 

10 

0 

6 

542 

9 

8 

3 

165 

t 

15 0 


TabeB II. — Comparison between Gross Return of Small Farms 
and other Farms with Forest. 


Year 

Small farms 

Small 

peasant farms 

Peasant farms 

Eatge 

peasant farms 

I,urge farms 

IQOI. 

IOO 

98 

S 3 

74 

62 

1902. 


— 

— 


— 

1903. 

IOO 

■ S3 

80 

65 

67 

1904 . 

IOO 

74 

62 

62 

43 

1905 . 

IOO 

60 

44 

5 ° 

36 

1906. . . . . 

IOO 

99 

79 1 

73 

60 

1907 . 

! IOO 

85 

^5 

72 

56 

1908. 

IOO 

95 

82 

77 

69 

I909. 

IOO j 

90 

78 

76 

63 

I9IO. 

! IOO 

86 

Si 

68 

56 

I9II. 

IOO ! 

90 

79 

70 

57 

1912. 

IOO 

89 

80 

73 

66 

1913 . 

IOO 

82 

70 

67 

53 

Averages 

1901-1913 • | 

;asrz===r..T. 

IOO 

*4 

72 

68 

57 
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Tabte III. — Gross Return without Forest per Acre of Unfcrested Area. 


Year 

Small farms 

(7-13 acres) 

Small peasant 
farms 

(12-24 acres) 

Peasant farms 

(24-37 acres) 

1 

Targe peasant 
farms 

(37-74 acres) 

Targe farms 

(above 74 acres) 

Number 

ot 

f arms 

£ 

per acre 

Number 

of 

farms 

£ 

per acre 

Numlier 

of 

farms 

£ 

per acre 

Number 

of 

farms 

£ | 
per acre j 

Number 

of 

farms 

£ 

per acre 



£ 

s 

d I 


£ 

s 

d 


£ 

£ 

d 


£ 

s 

d 


£ 

$ d 

1901 . . 

II 

10 

10 

6 

38 

10 

6 


34 

8 

13 

s 

23 

7 

19 

7 

' 4 

B 

% 10 

1902 . . . 

7 

11 

0 

1! 

IS 

10 

9 

3 

18 

9 

7 

9 

12 

8 

9 

3 

3 

8 

6 11 

X903 • • 

16 

IS 

4 

7 

39 

u 

11 

3 

42 

11 

11 

3 

29 

9 

-> 

7 

10 

9 

3 0 

1904 . . . 

24 

14 

0 

* 

p 2 

11 

3 

0 

48 

9 

11 

3 

42 

9 

7 

3 

6 

« 

5 8 

1905 • • • 

22 

n 

14 

« 

82 

11 

8 

» 

38 

9 

14 14 

49 

9 

17 

1 \ 

11 

5 

4 11 

1906 . . . 

25 

12 

18 

« 

94 

13 

15 

3 

48 

10 

18 

$ 

50 

9 

10 

8 ! 

13 

7 

14 8 

1907 . . . 

24 

14 

15 

7 

IOI 

13 

17 

5 

60 

7 

0 

9 

52 

11 

0 

9 

13 

8 

7 7 

1908 . . . 

29 

IS 

10 

4 

115 

13 

0 13 

62 

11 

6 10 

63 

10 

18 

6; 

18 

9 

7 % 

X909 . • • 

39 

14 

0 10 

114 

13 

6 

*> 

■” 

63 

11 

13 

0 

42 

11 

10 

4 

18 

9 

4 10 

1910 . . . 

3 s 

15 

10 

4 

no 

13 

13 

0 

61 

13 

18 

• 

42 

10 

19 

9! 

19 

8 

17 11 

19x1 . . . 

31 

IB 

0 

• 

126 

14 

5 

0 

63 

13 

£ 

4 

46 

11 

9 

*1 

17 

9 

4 6 

1912 . . . 

27 

17 

10 

7 

133 

15 

13 10 

66 

14 

8 

0 

46 

13 

4 10 

19 

13 

3 3 

1913 • • . 

29 

11 

0 

4 

120 

13 

9 

8 

*73 

11 

6 

0 

5S 

13 

0 

0 

17 

9 

1 1 

Totals and 


















! 


averages 


















i 


1901-1913 

322 

14 

•> 

5 

II 58 

13 

11 

10 

674 

10 

n 

7 

I 554 

10 

8 

* 

16S 

1 8 

1 _ 

7 11 


Tabte IV. — Comparison between Gross Return of Small Farms and other 
Farms without Forest. 


Year 

Small 

farms 

I 

Small peasant J 
farms 

! 

Peasant 

farms 

Targe peasant 

farms 

Targe 

farms 

1901. 

IOO 

98 

83 

76 

5s 

1902. 

loo 

95 

85 

77 

76 

1903 . 

IOO 

87 

87 

69 

69 

1904 . 

IOO 

77 

66 

65 

43 

1905. 

| IOO 

64 

49 

54 

41 

1906. 

1 IOO 

99 

84 

74 ; 

60 

I 9°7 . 

IOO 

85 

69 

1 75 ! 

57 

1908. 

l IOO 

96 

1 86 

: 81 | 

69 

1909. . . . 

1 IOO 

95 

1 82 

i 81 

66 

1910. 

; 100 

1 88 

84 

! 71 

57 

iyu. 

| IOO 

1 90 

83 

i 72 1 

58 

1912. 

IOO 

89 

82 

75 

| 69 

1913- • * • 

I IOO 

S 3 

69 

j_ 

1 55 . 

A verases 

1901-191} 

1 

! 100 

87 

77 

7 2 

59 
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this standpoint. These accounts are kept on a uniform system on peasant 
farms, and are continually verified. 

In the following chapter the writer refers to his investigations for the 
purpose of ascertaining, by means of the above material, the relation be- 
tween the size of farms and the gross return, for Switzerland. By “ gross 
return 5 ’ is meant the gross final return of the entire business, that is, the 
gross return of all branches of the agricultural undertaking. There are 
considerable difficulties in the way of determining this. In order to com¬ 
pare the gross returns of different farms, they must be determined on the 
same methods, or at least according to uniform piinciples. At the request 
of the International Institute of Agriculture, the writer formulated princip¬ 
les for the estimation of the gross return based on the method adopted 
by the Swiss Peasants’ Secretariat (1). The enquiries made by the Swiss 
Peasants’ Secretariat determined the gross returns per acre with and without 
forest; the writer proceeded in the same way. 

Table I classifies the gross returns per acre with forest according to 
the size of the farms. In Table II the gross return of small farms stated 
as 100 is compared with that of the various other descriptions of agricultural 
undertakings with forest (see following page). 

It appears from this that the gross return per unit of area increases 
regularly in proportion as the size of the undertaking diminishes. The 
influence of the size is so great tha it is evident even in the simple yearly 
results. The constancy of this relation is the more striking in view of the 
fact that part of the farms in question undergo changes from year to year. 
The accounts moreover are kept under different conditions. Part of them 
deal with intensive cultivation of the Swiss tableland, while others relate 
to farms in the high mountainous regions. The farms are not selected, but 
are admitted to the checking scheme following upon a simple entry. Prom 
all these facts it is concluded that, in enquiries of this kind, the number 
and accuracy of the observations are more important than the question 
whether the conditions under which the results are obtained are comparable 
with each other. 

The calculation of the gross return may be affected by the area under 
forest and pasturage. In the enquiries of the Swiss Secretariat the foiest 
is only considered in the “ agricultural ” account in so far as it may serve 
to supplement the farm work proper ; its effect therefore is slight. The 
gross yield is also calculated per unit of area without forest. In Switzerland 
it is not usual for pasturage of any extent to belong to the farmer, except in 
certain parts like the Jura. In others, pasturage is in the hands of agricul¬ 
tural societies and corporations. The yields of these pasturages, which are 
not included in the area of the farm, increases, though very slightly, the com¬ 
parative gross return per unit of area. In order to measure this increase, 
the writer calculates a “ pasturage factor ”, reducing the quantity of forage 
consumed on pasturages outside the property to the yeld of grassland 

L 

See, ini?. 1914, pp. 193-208, the article by Dr. J,nur entitled: Principles for Preparation 
International Statistics of Agricultural Accounts* 
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of average productivity by estimation. On multiplying this factor by the 
return obtained per unit of area of the farm, there is obtained the gross 
return of farm working including pasturage. 

Table III indicates the gross return without forest per acre of unforested 
area, and Table IV compares the gross return of small farms taken as 
100) to that of various other descriptions of farms without forest (see 
above). 

These figures also show that the gross returns increase in proportion 
as the size of the farms diminishes. 

The writer has also classified the figures ascertained by the Swiss Pea¬ 
sants’ Secretariat according to the different systems of cultivation and size of 
farms. The results for some of the principal groups for the years 1904-1913 
are indicated in Table V. 

It is also seen here that the larger the farm the smaller the gross re¬ 
turn, but exceptions are more numerous than in the Tables where all the 
farms were taken into account, owing to the fact that in Table V the years 
affect the results, and the number of completed accounts for many groups 
is still so small that the personal influence of the farmer, the position of the 
market, the system of working, natural factors, etc. may still make them¬ 
selves felt. All these exceptions, however, cannot modify the fact that the 
gross return is larger in proportion as the farm is smaller, a fact which the 
writer regards as being scientifically established for Switzerland. 

The enquiries of the Swiss Peasants’ Secretariat also show what por¬ 
tion of the gross return is used for supplying the farmer’s family and what 
portion is sold on the market. Taking an average of the years 1901-1913 
the aggregate gross return (with forest) was utilised as shown in Table VI > 


Tabee VI. — Utilisation oj the aggregate Gross Return with Forest , 
Average Jor 1901-1913. 


Sizes 

Marketed 

Used for Home 
supplies 

per cent ! £ per acre 

per cent 

& per acre 



6 

d\ 


& 

S 

d 

Small farms. 

67.66 ■ 9 

s 

9 

32-34 

* 

9 

7 

Small peasant faims.| 

75-43 ; 8 

16 

3 ; 

2 4-57 

2 

1? 

7 

Peasant farms. 

78.92 , 7 

18 

3 | 

21.08 

2 

2 

2 

Earge peasant farms . . 

81.24 j 7 

12 

10 

18.76 

I 

15 

2 

Earge farms.. . 

86.09 ; 6 

14 

II> 

! 

* 3 - 9 * j 

I 

I 

8 

General averages . . . 

79.11 1 8 

2 

i 

°l 

_1 

20.89 

2 

9 

3 


The figures show that not only the gross return but even sales on the 
market increase per unit of area in proportion as the size of the farms di¬ 
minishes. 
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It is well known that small farms use a relatively larger quantity of 
produce for supplying the farmer's family than large farms. 

In the next chapter, the results of the enquiries made by German 
authors are reviewed. It is concluded that in Germany too, the increase 
in the size of the faims reduces the gross return. The materials on which 
these results are based are still insufficient, but it is believed that more ex¬ 
tensive and precise enquiries would confirm these preliminary results. In 
consideration of the economic importance of this question both from the pri¬ 
vate and national point of view, it would be advisable to continue these en¬ 
quiries in Germany, and endeavour to obtain a definitive result based on 
scientific investigations. This would be most effectively secured by creat¬ 
ing central Agricultural Accounts Offices, whose duty it would be to check 
a sufficient number of farms in each region by keeping careful accounts. 

In the last chapter, the causes to which the larger gross return of small 
farms are to be ascribed are enquired into. By calculations and tables 
it is shown that the higher amount of yield is chiefly due to the fact that small 
farms are relatively better supplied with cattle, which also results in an en¬ 
hanced value of crop production. Besides these, there are a number of 
branches, such as arboriculture, vine-growing, bee-keeping, poultry-keeping 
and market-gardening, special to small farms, which contribute to increase 
the gross return. In addition, in calculations based on accunts, the rent 
paid by the “ private "account to the agricultural ” account also increases 
the gross return of the farm. 

Finally, some questions requiring still more thorough study in order 
to solve the problem of the best size of farm are touched upon. The chief 
points to be determined by thorough enquiry are : the amount of return in 
produce of the soil; the influence of the quantity of livestock on the final 
gross return of the farm ; the productive capacity of farms generally and 
fields in particular for home supplies and the market. 

Probably the small farm yields larger money values per unit of area 
and also produces a bigger money value for the market, but at the same 
time furnishes less of nutritive elements (thermal units and starch values) 
for human sustenance than the large farm chiefly engaged in growing crops 
for the market. The writer proves by calculation that the larger the num¬ 
ber of livestock relatively to the farm, and consequently the smaller the 
latter, the lower is the production pf nutritive elements for human food. 
His figures suggest that the large farm, chiefly engaged in crop-growing for 
the market, is of special importance in countries where industrial wages are 
low and where the people live chiefly on vegetable products, but that in 
countries rapidly increasing their national wealth? and where wages, the 
exportation of manufactured products, and the consumption of meat are 
on the increase, the importance of small farms likewise grows. From the 
point of view of intensive livestock production, there is certainly a differ¬ 
ence between the productivity of the large and the small farm. From this 
point of view also fresh enquiries are needed into the gross return of different 
sizes of farms. 



Table V. — Gross Return of Farms Classified according to System of Cultivation (1904-1913). 
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INDUSTRIES DEPENDING ON PLANT PRODUCT'S 


agricultural industries. 


industries 679 - “Natural Wheat Bread”. — L'Aywolhtra toscana, Year VII, Part 8, pp. 163-164 
defending Florence, April 30,1916. 

on plant l n the municipal bakery of Bergamo (Italy) the manufacture of " na- 

prooucts tural wheat bread,” i. e. bread obtained from the whole grain, has been 
undertaken with excellent results. 

The wheat after careful cleaning and sifting is put into a bath of luke¬ 
warm water in which it is steeped for 48 to 60 hours according to its hard¬ 
ness. During this steeping the wheat is “ vitalised”, that is to say, the 
germ begins to develop and the constituents of the integument soften and 
change in a marked degree. The wheat when vitalised to the required ex¬ 
tent is put into a grinding and kneading machine, where it' is converted 
into dough, from which the loaves ready for baking are cast. All milling 
operations are thus eliminated and with them every risk of adulteration 
and deterioration of the flour. The “ natural bread” is grey in colour, of a 
very pleasant odour and taste, and much superior in nutritive qualities to 
common white bread, being rich in fats, vegetable lecithin and pepsin. 

As the whole of the wheat is utilised, the returns are very high; at the 
municipal bakery of Bergamo, in February 1915, the wheat converted into 
bread yielded for 100 lbs weight, an average of 136 lbs of “natural bread”, 
with an average of 26 to 27 % of moisture. On the other hand, with 
ordinary methods of bread-making, even when flour which gave 85 % in 
bolting is used, 1 cental of wheat cannot yield more than 102.2 lbs of 
bread, reckoning a yield of 120 lbs of bread per cental of flour. 

The Bergamo bakery sells the “ natural bread ” in small rolls of just 
over 2 ounces at the price of 2 d per lb. 


1 INDUSTRIES 
DEPENDING ON 
* ANIMAL 
PRODUCTS 



680 -Chemical Comparison between two Fermented Milk Products: the “Laben 
raieb” of Egypt and the “ Miciuratu 99 of Sardinia. — Sanna a., in U Stazioni spm~ 
mentah agaric italiane , Vol. XUIX, Pert 2, pp. 773-88. Modena, 1914. 

The product teimed “ miciuratu” in Gallura (north of Sardinia) where 
it is largely consumed, and “ gioddu” in the rest of Sardinia, is prepared as 
follows: Alter boiling milk (cow's, ewe’s or goat’s, or a mixture of the three) 
for 5 or 6 minutes, it is poured off and allowed to cool to a temperature 
slightly above 37° 0. in a specially made wooden vessel; the ferment diluted 
in warm milk is then added, the whole is mixed and the vessel covered 
with a piece of woollen cloth and left standing for about 7 hours, the milk 
is then found to be curdled into a doughy mass and the “ miciuratu ” is 
ready. 

The preparation of “ laben raieb ” is almost the same as that of “ mi¬ 
ciuratu In any vessel (as big as possible) cow’s or ewe’s milk is heated 
without bringing to the boil (up to about 8o°C.) until reduced to about 2 / s 
of its original volume ; it is then poured off into small vessels and allowed 
to cool to 35 0 C. Next, by means of a syringe, and without mixing the liquid, 
the surface of which is covered with cream, 5 cc. of “laben raieb” made 
the day v before and * previously diluted in a small quantity of milk re- 
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duced as above, is added for each 1 ]4 pint of reduced milk. The vessel is 
then wrapped in cloth, so that it retains a temperature of about 35°C. for 5 
hours (during which period it coagulates); the cloth wrapping is then remov¬ 
ed and cooling takes place. 

The analysis of “ miciuratu ” prepared with cow’s milk at the cheese 
factory of the Oenological School of Cagliari gave the results shown in 
Table I. 


TabeE I. -- Percentage Composition oj 0 Miciuratu/'. 


Components 

Milk before 

fermentation 

Milk after 

8 hours 
fermentation 

“Miciuratu ” 
after r das 7 

“ Miciuratu ” 
after 2 days 

“Miciuratu ” 
after 3 days 

Density. 

I.308 





Cream. 

13.OO 

— 

— 

— 

— 

Fats. 

5-9 

5.8 

5-8 

5.04 

4*65 

Water. 

S2.40 

— 

— 

— 

— 

Extract. 

17.60 

— 

__ 

; __ : 

— 

Ash. 

0.843 

— 

— 

— 


Acidity. 

0.25 

0.6S 

i 

1.072 

1.37° 

j 1.620 

Casein. 

Albumen. 

4.321 1 

0.997 

f 

\ 4-863 

4.62S 

4-590 

4.578 

Sugar. 

4.024 

3-485 

2.994 

2.586 

2.240 

Glycerine. 

— 

traces 

traces 

clearly 

marked traces 

clearly 

marked traces 


The acidity certainly continues to increase even after the 3rd day, but 
beyond that time the product becomes unfit for use owing to butyric fer¬ 
mentation. The acidity is chiefly due to non-volatile acids (lactic and suc¬ 
cinic). The acidity due to volatile acids on the 3rd day was 0.03 per 1000 ; 
the presence of acetic and lormic acid was observed. Traces of ethyl- 
aldehyde were detected in " Miciuratu ” and also ethyl-alcohol in the fol¬ 
lowing proportions : 


After 8 hours.. . ... 0.18 per 1000 

After 1 clay. 034 » 

After 2 days. 1.70 » 

After 3 days. 2.06 » 

These results prove that during the conversion into “ miciuratu ” 
the 3 principal constituents of milk: sugar, fats and nitrogenous sub¬ 
stances, undergo well-marked fermentation. The most notable is the fer¬ 
mentation of the sugar with formation of lactic acid. There are likewise 
other products of oxidation, such as ethyl-alcohol and ethyl-aldehyde. To 
judge from organoleptic analyses, acetic ether does not appear to be absent. 
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The pure fat is transformed, but this transformation is the least marked* 
The reduction in fatty matter is almost negligible. Albumen and casein 
undergo partial peptonisation. 

The analysis of “ laben raieb ” made from buffalo cow's milk gave the 
results indicated in Table II. 


Table II. — Percentage Composition of “ Laben raid 


, Components 

Milk 

before 

fermentation 

Milk after 

8 hours 

fermentation 

« Laben 

raieb» 

after i day 

«Laben 

raieb » 

after 2 days 

«Laben 

raieb » 
after 3 days 

Commercial 

«Laben 

raieb » 

Density. 

I.032 



_ 


__ 

Fats. 

8.27 

8.II 

8.00 

7.91 

7.86 

3.98 

Water ....... 

81.67 

— 

— 

— 

— 

— 

Extract.; 

18.33 

— 

— 

— 

— 

— 

Ash. 

O.971 

— 

— 

— 

— 

— 

Acidity. 

0.20 

O.72 

1.184 

I.640 

2.IOO 

1,136 

Casein. 

Albumen. 

3-495 , 

0.825 

4.150 

3-864 

3*595 

| 3487 

4,008 

Sugar . 

4.86 

— 

— 

j — 

— 

j — 

Glycerine. 

More and 

more 

distinct traces 


In “Taben raieb ” also there was observed the presence of peptones, 
ethyl-aldehyde and ethyl-alcohol; the latter in the following proportions 
(averages of 2 observations) : 


After 8 hours.... 0.14 per 1000 

After 1 day. 0.3c) 

After 2 days. 2.35 

After 3 days . 2.95 

Conclusion .— “Miciuratu” maybe considered as not differing chem¬ 
ically from “ baben raieb The fact of the same products of fermenta¬ 
tion being found in both suggests that the ferments are also the same (1), 
It is true that the fermentation of the sugar, and consequently the produc¬ 
tion of alcohol, are more intense in “ laben raieb ” and that the contrary is 
the case in che fermentation of the proteid substances, but only slight quant¬ 
itative difference"' are concerned, which may be explained by the differ¬ 
ence of concentration of the two products and the difference in tempera¬ 
ture of the two countries of production. 

(1) In “Laben raieb”, E. Rist and J Khoury [Annales de Vlnstitut Pasteur , Vol 16, p. 65) 
found the 5 ferments: Sireptobacillus lebensis , Bacillus lebensis , Diploioccus lebensis, Saccharo*- 
myUs lebensis , and Mycoderma lebensis. 
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INDUSTRIES DEPENDING ON ANIMAL PRODUCTS 


681 - Fine and Coarse Wool of Russian Sheep. — See no. 668 of this Bulletin. 

0S2 - The Viscosity of Beeswax and the Substances used for ite Adulteration. — 

Kauris Uoo, in Lc Stazioni spemnentah a%rane itahane, Vol. XI,VIII, Part 8, pp. 595-603, 
Modena, 1915. 

The writer has applied the method of viscosity measurement to the 
analysis of beeswax, taking the viscosity of nitrobenzol as the standard of 
comparison. The results are given of the measurements made not only 
with virgin wax and bleached wax, but also with the substances most used 
for adulterating these products. The following Table reproduces the 
maxima and minima found for the viscosity index of the different substances 
(ratio between the time taken by the substance in question and that oc¬ 
cupied by nitrobenzol in flowing between 2 points of reference of the 
viscosimeter). 

The great difference between the viscosity index of beeswax and that 
of the other substances mentioned, together with the simplicity and rapid¬ 
ity of its determination, lead to the conclusions that this index is of great 
use in the analysis of wax, and may even at times be used for detecting 
quantitative proportions. 

Viscosity Index of Beeswax and of the Substances most used 
in its Adulteration , 

Maximum Minimum 


Virgin beeswax, from different Italian localities. . 16 30 15.23 

White wax. 17-53 16.54 

Carnaxiba wax. 43 03 4203 

Japanese wax. 21.13 20.71 

Tallow. 13.05 12.39 

Stearin. 8.50 8.31 

Spermaceti. 7*42 6.74 

Paraffin and ceresine. 669 3.48 











PLANT DISEASES 


LEGISLATIVE 
AND ADMINI¬ 
STRATIVE MEA¬ 
SURES FOR THE 
PROTECTION OF 
PLANTS. 


GENERAL INFORMATION. 

683 - Ordinance relating to Insect Pests and Diseases of Plants, in Western Samoa. — 

British Military Occupation of Samoa, Proclamation No. 25. 

Under date of the 2nd February 1916, the Acting Administrator of 
Samoa promulgated the following order: 

1) All soil, plants,,fruit, tappas, native matting, curios or other ar¬ 
ticles hereafter imported or brought into the Islands of Western Samoa and 
liable in the opinion of the Commissioner of Agriculture at Apia to be affect¬ 
ed with insect pest or other disease shall be subjected to such fumigation 
or other treatment as the Commissioner shall deem necessary for the des¬ 
truction of such pest or disease. 

2) No importation of soil, plants, fruit, tappas, native matting or 
curios shall be made except through the port of Apia and the person import¬ 
ing or bringing such articles shall notify the fact to the Commissioner or 
to the Collector of Customs or in the case of postal packages to the 'Post 
Master at Apia. No such importation shall be removed from the Custom 
House or the Post Office, as the case may be until inspected and passed by 
the Commissioner. 

3) No soil, plants, fruit, tappas, native matting or curios shall be ship¬ 
ped or posted or received for shipping or posting from the Islands of Western 
Samoa unless accompanied by a certificate of the Commissioner to the effect 
that such exportation has been passed as free from pest or disease or has 
been fumigated or otherwise treated for the destruction of same. 

4) Every such exportation shall be notified to the Commissioner and 
deposited at the Fumigation Station for treatment at such time before the 
departure of the vessel or the closing of the mail by which it is to be shipped 
or posted as the Commissioner shall require. 

5) The following fees shall be charged for fumigation or other treat¬ 
ment for the destruction of pests or disease whether upon imported or ex¬ 
ported articles: 

, A {#} for each box or parcel treated . 3d, 

f plant treated.. 3d. 
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6) Any breach of any of the provisions of this ordinance shall be 
punishable by the Courts constituted under the Civil Administration of 
Western Samoa by fine not exceeding five pounds or by imprisonment 
for not more than 30 days. 

- Decree including the “Abrojo grande” ( Xanthium macrocarp urn ), 
among Weeds in Uruguay. — Revista dc la Asociacion rural del Uruguay, Year XI,IV, 
No. 1 z, p, Montevideo, 1915. 

Under date of the 9th October T915 the President of the Republic of 
Uruguay decreed as follows : 

Art. x. — The plant known under the scientific name of Xanthium ma¬ 
crocarpum ( = X canadense) and the vulgar name of “ Abrojo grande ” is 
declared to be included among weeds. 

Art. 2. — The “ Defensa Agrfcola ” will in each particular case advise 
such means as it considers appropriate for controlling this weed. 


DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 

685 - Factors Contributing to the Lodging of Wheat — Rivera v. in Le stasiom spen - 
mentah agrane itahane, Vol. XI,IV, Part 3-4, pp. 186-199, PI. I. Modena, 1916 

In previous publications (1) reference was made to the great influence 
of a reduced distension of the tissues on the constitutional susceptibility 
of plants to certain fungus attacks; an enquiry, therefore, into the factors 
contributing to reduce distension in cultivated plants, is of great importance 
and may help to elucidate the causes of their liability to certain diseases. 

By experiments carried out under glass or in the open at the Royal 
Station of Plant Pathology in Rome, with cultivations in pots on dif¬ 
ferent media containing salts in different proportions and irrigated, the 
effect of these factors on the lodging of wheat (“ Noe ”, “ Gentil rosso ” 
and “ Marzuolo ferrarese ”) was studied. The results obtained and the 
analysis of differently treated plants led to the following conclusions: 

Complete manuring was found to favour lodging more than anything 
else. Plants fully manured with normal doses of salts proved very liable 
to lodge as compared with those raised on unmanured soil. The latter on 
examination showed a larger percentage than the former in dry substance, 
that is, a smaller quantity of water in the tissues. 

The high percentage of water in the tissues is a constant indication of 
liability to lodging. Such liability is constantly observed not only in plants 
manured in the ordinary way, but also in plentifully irrigated cultivations 
and in those which are not sufficiently thinned out. 

Among the factors which give rise to the formation of tissues of low 
consistency (very watery under examination) the following therefore rank 
in the first place: high content of nutritive salts in the soil, abundant 
moisture and insufficient light. 


(x) See B. Dec. 19x3 No. 1395 and B. May 191 s ; No. 556. 


(Ed.). 
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Each of these three factors taken by itself produces a certain degree 
of tendency to lodge; this tendency is increased under the combined 
action of two of these factors and attains its maximum when all three 
operate together. 

Among the factors giving rise to the formation of tissues of a more 
solid character (plants not liable to lodge) reference must be made to the 
insufficiency of nutritive salts in the soil, dryness and light. 

A prolonged drought, therefore, in plants raised in poor soil and kept 
in full light, produces the lowest degree of tendency to lodge. 

The combination of two factors with opposite action moderates the 
effect of each. Thus there is little tendency to lodge in the case of 
plants which are manured, but poorly irrigated. 

The factors determining the formation of tissues of insufficient consist¬ 
ency, the indication of which is a high percentage of water, are the true 
causes of lodging as found by experiment; the immediate cause, however, 
always consists in some drying factor (usually heat). It is concluded from 
this that the fall of the culm is brought about by the softening of the tissues 
of which it is built up. The fact that lodging of the culm is constantly 
preceded by obvious withering of the leaves argues in favour of this expla¬ 
nation/ 

The explanation of the fact that plants raised and maintained in a soil 
very rich in water wither and drop more easily than those raised in dry soil 
might be found in the difficulty of any regulating action in the former, by 
which the corresponding distension by water might be restored to the parts 
above ground, this difficulty being due to the development in inverse direc¬ 
tions of the absorbing root surface and that of the aerial evaporation and 
transpiration organs. This same fact, w T hich is also observed in manured 
as compared with unmanured plants, may explain, at any rate partly, the 
greater predisposition to softening of the tissues in the former as compared 
with the latter. 

686 - “ Sordago ” Disease in the “ Marvel of Peru 99 {Mirabilis Jalap a). — 

Correns C. in Jahrbucher fur ivisscnschaftlicke Botamk , Vol. 56, pp. 585-615 Eeipzisf, 
igi5. 

The leaves of the plants attacked showed small light brown blotches 
on the surface, giving them a spotted appearance. Young plants and the 
roots of M. Jalapa did not at first show any irregularity, but after a time 
the old leaves showed the characteristic spotting. Tittle by little, the di¬ 
sease also attacked the younger leaves. The symptoms started at the 
pointed apex of the leaf and progressed towards the leaf-stalk. The twigs, 
leafstalks and green fruits never showed any spots. The spots were often 
so numerous as to touch one another; they only appeared on the upper 
face of the leaf. The diseased leaves lived nearly as long as the sound ones. 

The moment the disease appeared, the plant became sickly and greatly 
retarded in growth. 

The spotting of the leaves occurs in all forms of M. Jalapa , which are 
distinguished from each other by their content of chlorophyll. It was found 
.both in the typica form and in the chlorina and variegata forms. To the 
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form semichlorina alone, which is intermediate between chlorina and tyfiica 
it was not possible to transmit the disease. 

The brown spots give the chlorophyll a characteristic dirty hue, hence 
the writer calls the diseased plants ff sordidae *’ and the disease “sordago 

An examination of the part attacked proved that the disease com¬ 
mences in the palisade cells. The cells die under the influence of an agent 
as yet unknown, and are then transformed into an amorphous mass which 
undergoes decomposition. The epidermic cells were never attacked first; 
generally they were only attacked after the palisade cells were completely 
destroyed. The cells below the palisade cells never exhibited any symp¬ 
toms of disease ; it is therefore localised to these latter. 

The diseased plants studied originated: a) from a culture made about 
10 years ago with the form variegata which was probably already diseased; 
b) from a plant belonging to the group gilvaroseostriata (dark leaves), which 
was certainly free from the disease. This latter plant, in 1910, after self- 
fertiHsation, produced progeny to the number of 65, of which 13 had “ ser¬ 
pigo ” disease. 

The sister plants of those which produced “ sordidae " having all pro¬ 
duced healthy progeny, the conclusion was drawn that the parent-plant 
of the “ sordidae ” is the product of a mutation of the sexual cell of M. 
Jalafia . 

As M. Jalafia cannot stand the winter cold, the roots are kept in cel¬ 
lars during the cold period. It has been found that individuals suffering 
c rotn “ sordago ” retain the disease for years. Young plants at first showed 
no growth anomalies, but after a time the spots appeared on the leaves. 
The characters of the disease are not influenced by external factors. On 
the other hand, plants which were not attacked in the first year remained 
free afterwards. 

“ Sordago ” is hereditary and is transmitted according to Mendelian 
laws. 

|tagpi 9 ^n a plant normal in appearance, after fertilisation, produced 
Healthy and diseased offspring the latter were generally in the proportion of 
25 per cent. The parent of this offspring was therefore heterozygous 
(normal + " sordidae ”) with the “ normal ” state dominant over the 
“ sordago " state. This fact is confirmed by the characters of the pro¬ 
geny in further generations. 

By cross-fertilisation of “ sordidae ” plants, diseased progeny exclu¬ 
sively was obtained. All the progeny therefore were homozygous. 

On cross-fertilisation of healthy plants, it was found that one third 
produced only healthy progeny and two thirds gave both " sordidae ” and 
healthy in the proportions of i: 3. 

From this it is concluded that'we are confronted here with typical 
monohybridism in which the character of the “ sordidae ” plants is reces¬ 
sive to such an extent that it is impossible to distinguish the normal homozy¬ 
gotes from the heterozygotes. All these facts result from numerous experi¬ 
ments of which a full description is given. 

The experiments also show that the “ sordidae ” plants are much 
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lighter and smaller than the normal ones, probably owing to deranged me¬ 
tabolism. 

The study of this interesting disease is being continued. 

68 ; - “ Spike Disease” in Sandal, in India. — Eushington P. M in The Indian Forester, 
Vol. XEII, No. 2 , pp. 61-65. Allahabad, February 1916. 

The disease of the sandal tree known in India as the “ spike disease ", 
first described by Me Carthy in 1902, has been widely prevalent latterly, 
causing great damage in Germalam, Bylur and Jadathadi Halla in North 
Coimbatore, the Gundal valley, Hassanur, and Thattakarai on the Burgur 
plateau. 

In the Southern circle there are two infected areas at Iowlagiri and Tho- 
luvabetta, which are separated by an 18 mile belt partly wooded, where 
no diseased plants occur; Latham recently found an infected tree, quite 
an isolated case, at Salem, 60 miles south-east of Tholuvabetta. 

In the Trichinopoly district, there are the two infected localities of 
Jambuthu and Chelliapotti separated by entirely immune belts and si¬ 
tuated at a great distance from the other infected areas. 

The infection is very virulent : the disease spreads rapidly from one 
tree to all the surrounding plantations, causing heavy ravages. Although 
birds and insects can convey the fungal spores over wide distances, the 
disease, to judge from the geographical distribution of the infected areas, is 
endemic in character. 

Little is known about the cause of the spike disease The present 
position of the question may be summed up as follows : 

1) The chief symptom is phyllody accompanied by excess of starch 
in the stem, twigs and leaves. 

2) In the trees attacked the root ends die and the haustoria are 
either absent or dead. 

3) The refuse of diseased trees is sometimes normal, sometimes in¬ 
fected with phyllcfdy. **** 

4) Specimens are often observed in which only some parts of the 
branches and stem show signs of disease, all the rest remaining healthy. 
The pruning of unhealthy parts does not stop the disease, the plants 
always dying. 

5) Healthy young seedlings are frequently observed in diseased areas, 
under cover of scrub, which appears to protect them; they are liable to 
the disease however the moment they get their heads above the scrub. 

6) No trace of fungus disease was found and attempts to infect by 
means of contaminated material were quite negative in results. 

7) Other trees besides the sandal are attacked by a disease having 
an appearance similar to “ spike ”, for instance Zizyphus Oenoplia, Dodo - 
naea viscosa, and Pterolobium indicum . No relation has yet been 
established, however, between these different diseases. . 
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DISEASES DUE TO FUNGI, BACTERIA 
AND OTHER LOWER PLANTS. 

688 - Vegetable Parasites of Cultivated or Useful Plants observed in 1913 in the Govern- gener. 
ment of Tula, Russia. — Trudov J. in Matenah po Mikologhu 1 Fitopatolotfm 
Rossii, Year I, Part 4, pp. 35-36. Petrogiad, 1916. 

I) Secale cereale L- — Tilletia secalis Ktinn has only been reported on 
one farm in the district of Aleksin, where 20 per cent, of the plants were 
infected. Urocystis occulta Rabh. appeared almost everywhere co a lesser or 
greater extent from the 25th May, when it was first reported in the district of 
Odoiev. Claviceps purpurea Tul. made its appearance, on the 15th July, in 
the district of Tula, but it spread very little, and did not occasion da¬ 
mage of any extent. Puccinagraminis Pers. was rather rare. On the other 
hand, P. dispersa Eriks, and Henn. was a little more frequent, especially 
in the districts of Tula and Novossil. Fusarium roseum and P. metachroum 
Appel and Woll. developed considerably, being favoured by abundant rains. 

II) A vena sativa L. — Ustilago avenue Jens, and U. levis Magn. caused 
a crop reduction of 5 to 10 per cent. Puccinia graminis Pers. and P. caro- 
nifera Kleb. occurred to a very limited extent and Septoria avenue was 
observed within areas of small extent in the district of Tula. 

III) Triticum vulgare L. — Tilletia iritici Wint. broke out in the di¬ 
stricts of Aleksin, Tula and Tchernin localities where seed from the govern¬ 
ment of Kiev (where the disease is widespread) had been sown. Ustilago 
iritici Jens, and Puccinia triticina Eriks, and Henn. were fairly frequent and 
widespread. Septoria tritici Desm. was reported only once, in July, on a 
farm in the district of Aleksin. 

IV) Hordeum vulgare L. — Ustilago jensenii Brefeld was reported in 
the district of Aleksin.' U. hordei Brefeld reduced the crop of wheat by 
3 per cent. Puccinia simplex developed to an extraordinary extent, so 
that hardly a leaf escaped. 

V) Panicimi miliaceum L. was attacked by Ustilago panici-miliacei 
Wint. 

VI) Trifolium spp. — The following are to be recorded: Uromyces 
trifolii Lev., on Trifoliwn repens and T. hybridum ; Erysiphe polygoni 
D. C. on T. alpestre L. and T. medium L.; Peronospora trifoliomm D.fB. 
on T. alpestre in the district of Aleksin, and on T. pratense in the district 
of Tula; Cuscuta trifolii was observed on the 3rd July m the district of 
Aleksin ; Gloeosporium caulivomm Kirchn., which spreads more and more 
and does greater injury every year; Phyllachora trifolii Fuck.; Pkytto - 
sticta trifolii Rich.; Ascochyta trifolii Bond, et Trus.; Septoria compta Sacc. 
and Oedocephalum anthophilum Jacz., a new disease of the flowers of red 
clover. 

VII) Medicago sativa L- was attacked by Erysiphe polygoni D. C., Pe¬ 
ronospora trifoliomm D. B., Ascochyta medicaginis Fuck, and Pseudopeziza 
trifolii Fuck., form Medicaginis . 
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VIII) Vida sativa E- — Septoria vidae Westend in the district of 
Tula, on the 14th August. 

IX) Visum sativum L. — Uromyces pisi D. B. and Ascochyta pisi Eib. 

X) Mdilotus albus h. — Erysiphe polygoni D. C. and Ascochyta meli- 
loti N. Trus. n. sp. 

XI) Fagopyrum esculentum Moench. — Ascochyta fagopyri Bres. 
var. tulensis A. Bond, in the districts of Aleksin, Bogorod, Tula and Efre¬ 
mov. 

XII) Triiicum vepens E. — Epichloe typhina Tul. and Tilletia striae - 
formis West. 

XIII) Bromus inermis E- — Pucdnia bromina Eriks., Clavicepspurpurea 
Tul., Tilletia striaeformis West., and Septoria affinis Sacc. 

XIV) Dactylis glomerata E- — Epichloe typhina Tul. and Tilletia striae¬ 
formis West. 

XV) Poa spp. — Pucdnia poarum Nielsen and Sclerotium rhizodes : 
the latter attacks the leaves, which gradually wither and die; many sele- 
rotia then appear on the dead parts of the plants. 

XVI) Solarium tuberosum L- — Phytophthora infestans De Bary, 
favoured by wet weather, broke out with great violence; it caused a loss 
of crop of over 50 per cent. 

XVII) Solanum lycopersicum E. — Macrosporium lycopersicum Plowr. 
occurred rather frequently in the districts of Tula, Odioev and Aleksin. 

XVIII) Brassica oleracea E- — Ascochyta brassicae Thiini.; Plasmodio- 
phora brassicae Wor. did great damage. According to particulars supplied 
by the School of Agriculture of Bogoroditzk, the varieties “ Bruxelles ”, 
" Krasnokociannaia ”, “ Savoiskaia ”, “ Erfurth ” late and early, and 
“ Bronka ” remain free; on the other hand, " Kolomenka ”, “ Ulmskaia 
Pudovaia ” and “ Braunschweig ” were attacked to the extent of 5, 30 
and 80 per cent respectively. 

XIX) Phpiseolus vulgaris E. — Ascochyta boltshauseri Sacc. 

XX) Cucumis saiivus E- — Scolecotrichum melophthorum Prill, et De- 
lacr. ; Gloeosporium lagenariim Sacc. broke out violently on young plants 
just transplanted, causing great damage. Good results were obtained 
by applying Bordeaux mixture; Cercospora melonis and Fusarium lagena- 
rium Pers. 

XXI) Allium cepa E. — Peronospora schleideni Unger and Sclerotinia 
Ubertiana Fuck. ; the latter produced rot of the bulbs. 

XXII) Spinada oleracea E* — Considerably damaged by Vermicularia 
herbarum West. 

XXIII) Beta vulgaris E. — Cercospora beticola Sacc. in the districts 
of Bogoroditzk and Aleksin. . * 

XXIV) Daucus carota E. — Sclerotinia Ubertiana Fuck, causes rot 
of the roots which afterwards become covered with a whitish felt in which 
the sclerotia develop. 

, „ , XXV) Humulus lupulus E- — Sphaerotheca humuli Burr. 

.XXVI) Cannabis saliva E. — Phyllosticia cannabis Speg. 

■v^ll^II) Pirns malm E. — Phyllosticia briardi Sacc.: apple trees in 
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some localities were attacked with such virulence that they lost a large 
proportion of their foliage in the heart of the summer; Sphaeropsis pseudo - 
diplodia Delacr. ; Gymnospormgium tremelloides R. Hartig; Venturia 
inaequalis Aderh. and Sclerotinia frudigena Schr. 

XXVIII) Pirus communis L. — Gymnosporangium sabinae Winter. ; 
Mycosphaerella sentina Puck. ; Venturia pirina Aderhold; Sclerotinia 
frudigena Schr. and Entomosporium mespili Jacz. 

XXIX) Prunus domestica Iy. — Phyllostida prunicola Sacc., Puccinia 
pruni-spinosae Pers. and Exoascus pruni Fuck. 

XXX) Prunus cerasus Iy. — Taphrina minor Sad. in the districts of 
Aleksin and Bielew. Clasterosporium carpophilum Aderh. caused extensive 
damage in the government of Tula : reddish blotches appear on the leaves ; 
they extend and join up, sometimes occupying a large portion of the surface 
of the leaf, the tissue of which dries and falls at the points attacked. This 
Clasterosporium also attacks fruits, the pulp of which is then rendered 
useless and partly dries away. 

XXXI) Ribes grossularia Iy. — Sphaerotheca mors-uvae Berk and Cur¬ 
tis, and Puccinia pringsheimiana Kleb. 

XXXII) Ribes nigrum L. — Cronartium vibicolum Dietrich and Sep- 
toria ribis Desm. 

XXXIII) Ribes rubrum Iy. — Pseudopeziza ribis Kleb. 

XXXIV) Fragaria spp. — Septoria fragariae Desm., Ramnlaria tu- 
lasnei Sacc., Marssonia potentillae Fisch. subsp. fragariae Sacc. 

XXXV) Rubus idaeus Iy. — Phragmidium rubi-idaei Winter and 
Septoria rubi West. 

XXXVI) Rosa spp. — Phragmidium subcorticium Winter, Sphae¬ 
rotheca pannosa Dev., Adinonema rosae Fr. and Monochaetia depazeoides 
Otth. 

XXXVII) Paeonia officinalis Iy. — Cronartium asclepiadeum Fries. 

XXXVIII) Sorbus aucuparia Iy. — Gymnosporangium juniperimm 
Winter and Sclerotinia aucupariae Tudw. 

XXXIX) Crataegus oxyacantha Iy. — Podosphaera oxyacanthae D. 
B. and Ascochyta crataegicola Allesch. 

'XJC) Rhamnus frangula L. —Microsphaera alni Winter var. divaricata 
Wallr. and Puccinia ctonata Corda on a large scale in the forests of Novosil. 

Xlyl) Rhamnus cathartica Iy. — Puccinia coronifera Kleb. Ascochyta 
frangulina Kab. and Phyllostica cathartici Sacc. along the banks of the 
Oupa. 

Xlyll) Caragana arborescens Iy. — Uromyces genistae-tindoriae Winter; 
Septoria caraganae Henn.; Phyllostida spaebhiana Allesch. and Ascochyta 
borjomi Bond. 

XT/TTI) Conicera xylosteum Iy. — Leptothyrium periclymeni Sacc. 

XlyIV) Sambucus racemosa Iy. — Phyllostida sambuci Desm. and 
Ascochyta syringae Bres. 

XLV) Syringa vulgaris L. — Phyllostida syringae West., and Ascochyta 
syringae Bres. 
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XLVI) Primus padus L- — Exoascus pruni Fuck. ; Pucciniastmm 
padi Ditel and Polystigma ochraceum Sacc. 

XLVII) Pinus sylvestris L. — Lophodermium pinastri Chev. wrought 
serious havoc among young 4-year old plants in the nurseries of Bogoroditzk. 

XLVIII) Pinus strobus L. — Cronartium ribicola Dietr, 

XLIX) Betula alba L. — Melampsondiim> betulimm Kleb. in the nur¬ 
series of Bogoroditzk, destroyed a large number of young plants 2 or 3-years 
old ; Phylladinia corylea Karst, and Sclerotinia betulae Woron. 

L) Fraxinus spp. — Fusicladium fraxini Aderh. 

LI) Acer spp. — Uncinula aceris ; Rhyhsma acerinum Fries ; Exoa¬ 
scus confusus Jacz.; Taphrina polyspora Sorok; Phyllostictci aceris Sacc, 

LII) Ulmus spp. — Phyllosticta lacerans Pass. 

LIII) Populus tremula L. — Melampsora populina Jacz. ; Gloeosporium 
tremulae Pass.; Fusicladium radiosum Lib. ; Asteroma populorum Sacc. 

LIV) Populus spp. — Taphrina aurea Fries. 

LV) Salix spp. — Uncinula salicis D. C., Rhytisma salicinum Fries, 
Septoria santonensis Passer. 

LVI) Tilia europea L- — Gloeosporium tilliae Oudem. broke out with 
unusual violence and caused withering and fall of the foliage in the spring ; 
Cercospora microsora Sacc. attacked all the lime trees in several localities 
towards the second half of summer ; Asteroma tiliae Rud. and Ectostroma 
tilliae Fries. 

LVII) Quercus spp. — Oidium dubium Jacz; Micro stroma album Sacc.; 
Septoria dubia Sacc. ; Phyllosticta quercicola Oudem, and Ascochyta dubia 
Sacc. 

689 - Behaviour of Different Forms of Rhizoctonia violacea (1), —,Eriksson j a. 

KOBin Arkiv tur Botcmik, Vol 14, Part 3, No. 12, pp 1-31. Fig. 1-13. Stockholm, 1915. 

Rhizoctonia medicaginis D. C. was first reported in Sweden in 1911 (in 
the island of Gothland) in a lucerne-field sown with seeds from Svaldf. 
Round the upper part of the root of the infested plants a violet-coloured 
mycelium develops, which may sometimes spread to the neighbouring 
parts of the stalk. The mycelial mass is not always of the same consistency; 
in some cases the hyphae form a loosely-woven texture, while in others 
they gather into a compact mass containing many sclerotia. These two 
forms of mycelium are clearly distinguished by the fact that perithecia 
only occur in the mycelia with loosely-woven hyphae. The perithecia are 
absent, on the other hand, when the hyphal tissue is very thick and provided 
with sclerotia. Their perithecia may be identified beyond all doubt with 
Byssothecium circinans ( Leptosphaeria circinans Sacc.), a pyrenomycete 
discovered by Fuckel in 1861, and studied later by Prunet and Ltistner. 

If Leptosphaeria circinans is in reality a stage in the development of 
Rhizoctonia medicaginis , any identity between the latter and the Rhizoctonia 
pest of beetroots is disposed of. Rhizoctonia infesting the beet in its peri- 

w'v 4.’ , 

1 

Mso B. March 1913 No. 574 ; B. April 1913, No. 436 ; B. July 1913 pp. 1035-36; 

.... ' , . .; . . 
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thecial stage exhibits a distinct form — Hypochnus violaceus — which is a 
hymenomycete. 

Rhizoctonia asparagi Fuck, attacks the rootstock of asparagus and 
kills the plant. In bad cases the parenchyma of the root cortex is quickly 
destroyed, and nothing but the central ground-tissue and the periderm 
remain. In the cavity thus laid open, a dark brown mycelium with very 
thin byphae and black sclerotia develops. On the other hand, no trace of 
perithecia is observable, as they are unable to develop at the depth where 
the asparagus roots spread. 

Similarly, Rhizoctonia violacea of beetroots, R. solani and R. medica - 
ginis only develop their forms Hypochnus violaceus, H. solani and Lepto - 
sphaeria circinans towards the upper part of the root or at the base of the 
stalk. 

Are Rhizoctonia medicaginis and R. asparagi identical ? What biological 
relation exists between these two fungi and other kindred forms ? 

Two plats, separated from the surrounding land by an underground 
wall to a depth of one metre, one of which was infected with Rhizoctonia 
medicaginis, and the other with R. asparagi, were sown with lucerne, red 
clover, turnips, sugar beet and forage beet. 

In the plat containing the germs of R. medicaginis the lucerne alone 
was attacked. In that containing germs of R. asparagi, asparagus alone 
was infested. In both cases all the other plants were unharmed. 

The results obtained are in conflict with the opinion which has long 
obtained, namely that the forms of mycelium known together under the 
name of Rhizoctonia violacea are identical, assuming that R. medicaginis 
can be derived from R . asparagi. 

The writer several times tried to graft the Rhizoctonia of the beet 
on lucerne roots; the results obtained were always negative or the forms were 
qtfite harmless. 

It is of course not impossible that the parasite characteristic of a cer¬ 
tain plant and peculiar to it, may be able to live on another plant as 
well and cause a milder form of disease, without losing its individuality to 
any extent. Thus, in 1886, Rostrup met with the Rhizoctonia of red clo¬ 
ver not only on Trifolium hybridum, T. repens, Medicago sativa and M. lu- 
pulina, but also on Rumex crispus, Geranium pusillum, Fagus sylvatica, 
Oxyacantha, Ligustrum vulgare, Picea alba, Abies pectinata, Pimis laricio 
and P. montana. Each given form of Rhizoctonia, however, could only 
develop as a true parasite and pest on a given plant: that of lucerne on 
lucerne, that of the beet on the beet, etc. They have adapted themselves 
to such an extent, and reached such a stage of evolution, that each of these 
forms may be regarded as possessing the standing of a " species 

690 - Relation of Stomatal Movement to Infection by Cercospora betico/a. 

— Pool Venus W. and Moka.v M. B. in Journal of A °ricultural Research , Vol. V, No. 22, 
pp. 1011-1038, Fig. 1-6, Plates I^XXX-EXXXI. Washington, D. C., February 28, 1916. 

The conidial germination tubes of Cercospora beticola Sacc. penetrate 
the stomata of the leaves of the sugar beet. They there develop a number of 
round cells in the chamber below the stomata, branching off towards 
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the cells of the parenchyma, and invading the intercellular spaces. The 
tissues of the host react and endeavour to isolate the infected parts by 
secreting special substances. This sometimes causes a stoppage of the 
pathological process, and the leaves continue to grow and develop regularly. 

In the course of these experiments it was ascertained with certainty 
that the germ tubes can only enter through open stomata. Consequently, 
all conditions and factors promoting the opening of the stomata will have 
also a positive effect on inception of the infection. This, for instance, is 
true of the direct light of the sun, of rather high temperatures, of high rela¬ 
tive humidity (never below 6 o°) and of leaf organs acting fully. In well- 
developed green leaves the stomata remain open almost all day, while the 
recently formed young leaves usually close at about 3 P- an d in old 
leaves the stomata move seldom and tardily. It is owing to these conditions 
that the infection usually appears on the finest and most vigorous leaves, 
while the mature and the tendef leaves grouped towards the apex of the 
plant generally remain immune. 

691 -Wintering of Oidium sp., a Pest of Photinia serrulata in Emilia, Italy, — 

Peglion V. in Rendiconti delle sedute della Reale Accademia dei Linen, Classc di Scienze 

fisicJte, mat email che e naturah . [Series 5, Vol. XXV, ist Half-year, Part 5, pp. 341-342. 

Rome, March 5,1916. 

By these observations it is sought to ascertain whether the species of 
Oidium first observed at Ferrara and later at Bologna as a pest of Photinia 
serrulata should be included among the forms which winter in the buds. 
The writer did not find the perithecial form of the parasite which, in the 
conidial form, exhibits great analogy with 0 . farinosum (living on the apple 
tree and related to Podosphaera leucotricha ), which is well known to occur 
widely in Emilia, and which winters in the conidial form in the buds of 
its host. 

In the spring of 1915, a number of buds were seen to open and put forth 
shoots, all of which were covered with a thick layer of myceliums and which 
stood out among the uninjured buds. Some time passed before blotches 
of Oidium appeared scattered sporadically over the leaves of the buds pre¬ 
viously free, and probably coming from the conidia disseminated by the in¬ 
fested shoots. This is the same process as that observed in the mode of 
infection of the Oidium of the oak, apple and rose. 

In 19x6, owing to the mild season, the buds o* P. serrulata were ready to 
put out shoots as early as the second or third week in February. Observa¬ 
tion of some specimens showed a striking difference in development of buds 
in the same individual. Microscopical examination proved that the most 
advanced buds were healthy. The most backward ones, still unopened and 
poorly filled out, were all found to be infested with Oidium when cut. The 
mycelium covers the inside face of the protective scales with an abundance of 
conidiophores, but it attains its maximum development on the growing 
Jg^oint and the rudimentary leaves. On forcing the plant in the incubator 
>^shoots open out rapidly and are seen to be all infested in a character- 
by the parasite. ■ 

^ 1 ^raple of wintering in the vegetative form, which must 
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be added to the many cases disclosed by the study of the Eryriphaceae, 
confirms the frequency in 11 ature of close adaptation of the life cycle of the 
parasite to the vegetative conditions of the host. So frequently is this the 
case that it reduces the importance of the part played by evolved fructi¬ 
fications (perithecia, oospores and chlamydospores) as compared with the 
vegetative apparatus and the agamic fructifications, in relation to the pre¬ 
servation of the species during adverse seasons, or while the host is resting. 
These biological features, moreover, may furnish useful suggestions for 
practical methods of control. 

692 - The Life History of Exoascus deformans (Peach-leaf Curl) and Preventive 
Treatment. — Pfglion V. in Lc Staziom Spenmentali a°rcme itahane , Vol. XIJX 
Parts 3-4, pp. 200-218. Modena, 1916. 

The results are here set out of ten years’ observations in E mili a, Italy, 
taking into account the studies published by other writers during that time. 

Propagation of Exoascus deformans. — A). Perennial mycelium. Ac¬ 
cording to Pierce (“ Peach Eeaf Curl: its Nature and Treatment ”, Bull. 
No. 20, U. S. Department of Agriculture, Veg.. Path, and Phys., 1900) 
“ it seems likely that the small twigs bearing deformations visible to the 
naked eye are the true and only focus of the perennial mycelium and every¬ 
where form^the sole source of spring infection due to the wintering hypha, 
the only source of infection which is not reached by spraying ”. 

The writer found that in Emilia, small twigs attacked while still young 
by Exoascus , as'well as shoots infected at the time of opening of the 
bud, do not survive the winter ; he never succeeded in finding the disease 
present as a hibernating mycelium in shoots entirely at rest. It follows that, 
from the practical point of view, the perennial mycelium of Exoascus plays 
an insignificant part in the preservation and propagation of the parasite 
either owing to the very limited number of foci of infection or to the fact 
that the infection due to the perennial mycelium is confined to the young 
shoots which undergo almost the same effect as when infected by the 
spores. 

B) Propagation by Ascospores. — “As a single spraying suffices to 
prevent the disease in 90-98 per cent of the cases, it may be assumed that 
this percentage represents the infection produced by the spores”. This 
deduction made by Pierce still remains hypothetical, as there is no direct 
confirmation and experimental demonstration of the process of infection. 

All endeavours to solve this problem are rendered hopeless by the im¬ 
possibility of inducing the growth of E. deformans in artificial media or 
studying it in combination with other fungi with which it is associated under 
natural conditions. The writers’trials were also negative in result. He 
had occasion to observe that E. deformans is a comparatively cold-loving 
organism, which is in keeping with the fact that the epidemic breaks out 
when sudden cold spells occur at the beginning of vegetation of the peach. 
Under the conditions existing in Emilia, periods of fog accompanied by 
abundant and persistent dew are chiefly to be feared. 

Means of Control. When urgent action is called for, the writer 
advises the following comparatively concentrated solution, which is prompt 
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in action owing to the ammoniated copper remaining in solution, which, 
on the evaporation of the ammonia, leaves behind a deposit of readily 
soluble oxyhydrate of copper. It is sufficiently adhesive and possesses 
remarkable reserve powers in the shape of copper compounds which act 
in succession. Ammonium chloride may be replaced by ammonium sul¬ 
phate. The mixture has already been practically applied with good 
results: 

lbs 


Sulphate of copper. 2 

Quicklime. 1 

Ammonium chloride.. 0.200 

"Water.100 


Several Italian agricultural journals have suggested the use of solution** 
with 3 or 4 per cent of sulphate of copper, but the writer thinks 2 per cent 
sufficient, it being more advantageous to repeat the sprayings during 
the period of rest than to increase their concentration. 

In cases where, as happens in Romagna, the peach tree is attacked by 
Diaspis pentagona, as well as by E. deformans , the lime-copper solution 
should be replaced by lime-sulphur solution. 

When spraying, the utmost care must be taken to reach all the buds; 
the operation must be done in good time, that is, before the flower buds 
begin to swell. 

693 - Action of Copper Sulphate on Vine Mildew. — Semichon in Comptes rendus dcs 
seances de VAcademic d'Agriculture de France , Vol. II, No. n, pp. 372:384. Paris, March 
1916. 

The final action of sulphate of copper is explained by two facts: 

1) the surplus copper sulphate remaining on the leaves is partly soluble in 
atmospheric water, and when dissolved it kills the zoospores of the mildew, 
which have multiplied in consequence of the rain. According to Miixajr- 
det, 2 or 3 tenths of a mgm of copper per litre are sufficient for that purpose ; 

2) a part of the copper is directly absorbed by the tissues, which are thus 
immunised. 

The author proposed, by a series of experiments : 1) to elucidate the 
cause of the frequent and considerable variations observed in the length of 
time for which sulphate of copper remained effective after application; 
2} to measure the action of the copper absorbed, at the same time studying 
the conditions under which absorption takes place. 

Surplus Copper Sulphate. — The greater the length of time expired 
since application, the less is the quantity of soluble copper remaining, 
With a rainfall of 20 mm. the observations are: 

mm. of copper 
per litre 

After 2 days.•. . 45 

6 .. i,2 

10 . 0,8 

15 ... 0.5 

20 .. 0.3 
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There has been much discussion as to the relative value of Bordeaux 
and Burgundy mixture, acid, neutral or basic preparations, plain solutions, 
copper and ammonia liquids, etc. without any account being taken of the 
most important factor, namely, the curve of insolubility of the deposits, 
ascertaining its variations according to the different composition and pre¬ 
paration of the mixtures. To secure good practical results the residue 
should not be too soluble, otherwise the first rain dissolves it and washes it 
away to a large extent. Again, it must not be too insoluble, as in that case 
even plentiful rain would not suffice to dissolve the quantity required for a 
fatal dose. 

As already stated, two or three tenths of a milligram are sufficient, 
according to Mdxardet, to destroy the zoospores of the fungus ; in reality, 
however, the quantity of copper needed increases with the number of 
zoospores, and in cases of very severe infection the Author detected live 
zoospores in solutions containing 2.8 mm. of copper per litre. Under given 
conditions, therefore, the action of the surplus sulphate comes to an end 
three or four days after the application. Under other circumstances again, 
i. e. when the number of zoospores is rather low, this action may last more 
than twenty days. This is the cause of the great variations observable 
in the length of time during which the surplus copper remains effective. 

Copper absorbed : 1) When it has made its way in, the soluble copper 
can circulate through the tissues with the sap. 

2) It has been observed that plain solutions of sulphate of copper 
often cause burns on the leaves, chiefly towards the edges, which turn black. 
These leaves contain absorbed copper and are immunised. Copper can 
therefore be absorbed as a result of traumatism. 

3) When a sudden fall in temperature stops the upward movement of 
the sap and the development of the foliage and branches in spring or sum¬ 
mer, the plant passes into a period termed “ period of receptivity ”. The 
tissues are at that moment particularly adapted for absorbing copper. 
Having measured the quantity of copper absorbed during a period of 
strong uninterrupted growth and a period of suspended activity, the writer 
found 16 mm. and 71 mm. per kilogram of foliage. 

Practical Applications . — 1) The copper immunises the vine. It 
is serviceable above all in those cases where the action of surplus copper 
is inadequate. 

2) In both cases soluble copper alone should be taken into consider¬ 
ation, as it is the only form acting against the zoospores and capable of 
absorption by the tissues, with resulting immunisation. These fa<fts suggest 
the desirability of reverting to the use of plain solutions of sulphate of 
copper and powders containing soluble copper. 

3) Better results would be obtained: a) by using liquids contain¬ 
ing soluble copper instead of the mixtures in which the whole of the copper 
is precipitated in the form of flakes of hydrate or hydrocarbonate of copper; 
6) by spraying during the period of receptivity. 

4) The use of powders containing soluble copper is particularly 
advisable in June and July, at the time when the dews are so favourable 
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to the growth of the mildew. The dew dissolves the copper, which acts 
directly against the zoospores and is even absorbed by the tissues. 

5) It is well known that the mildew is propagated from year to year 
by means of the winter spores which form on the mosaic-like network of 
spots, characteristic of autumn attacks. The more virulent these spotsithe 
more serious would be the outbreak in spring. Hence the importance of 
a thorough autumn application of a simple solution of sulphate of copper 
which, being absorbed by the tissues, would arrest the function of the winter 
spores. 

694 - A New Disease of Germinating Wheat caused by Podosporfella sp., in Salt 
Lake Valley. — O’ Gara P. J., in Science , New Series, Vol. XI*II, No. 1079, pp. 313-314 
Lancaster, Pa., 1915. 

The writer, on visiting some areas of land under wheat in Salt Take 
Valley (Utah) in 1915, was struck by the irregular growth of the young 
plants, some of which were stunted and defective. In the previous year, 
wheat had been infested in the same localities by the wheat-straw worm 
{Isosoma grande Riley), so that the first thought was to attribute the ab¬ 
normal condition of the young plants to the action of the larvae of this 
parasite. A careful examination of the backward specimens, however, 
disclosed the presence of a fungus infesting the grains, partly destroying 
them and causing deterioration of their contents at the time of germi¬ 
nation. 

According to the writer, the pathogenic agent is a new species of the 
genus Podosporiella, which he proposes to study and describe at an early 
date. 

695 - Bacillus Sorghi on Andropogon Sorghum in Salt Lake Valley, Utah. 

— O'GaraP. J. in Science, New Series, Vol. XEII, No. 1079, pp. 314-315. Lancaster, 
Pa,, 1915. 

The writer observed that some Sudan grass plants (Andropogon 
sorghum) recently imported into Utah, were infested with a bacterial 
disease due to Bacillus sorghi Burr. 

On the leaves, elongated blisters are observed, ruddy brown in colour 
and very numerous, which cause the leaves attacked to wither and die. 

In 1915, the outbreak of this disease was certainly due to the rains 
and persistent wet weather in the month of May. Normally it should 
not form a serious obstacle to the cultivation of this forage plant. 

696 - Sweet Potato Diseases in the United States. — Harter I,. E in United States De¬ 
partment of Agriculture, Farmer's Bulletin 714, 26 pp , 21 Fig. Washington. D. C., March 
ii, 1916. 

In addition to many large centres in the South of the United States 
where sweet potatoes form the principal market crop, the industry has been 
intensely developed in one or two sections in the States of New Jersey, 
Delaware, Ohio, Illinois, Iowa and Kansas. This industry could be very 
1 much extended if the grower experienced no difficulty in storing the po¬ 
tatoes until the winter, when they fetch a much higher price. The trouble, 
^:|jpwever, is not only to find good methods of storage. The sweet potato is 
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attacked in the field by various fungus diseases, the principal of which are : 
black rot [Sphaeronema fimbriaium), stem rot (Fusarium Batatatis and 
F. hyperoxyporum) (1) and foot rot (Plenodomus destruens) (2). The first of 
these diseases occasions heavy losses even in storage, where it rapidly de¬ 
velops. The second does not itself cause large storage losses, but may pave 
the way foT other organisms producing rot. 

A description is given of the different diseases attacking the sweet 
potato both in the field and in storage, with advice on the methods of 
control so far as known at present. These diseases and control methods 
are as follows : 

Diseases of the Roots and Stems. — Stem-rot [Fusarium Batatatis and 
F. hyperoxysporum). — The seed potatoes should be disinfected by 1 treating 
for 5 to 10 minutes in a solution made by dissolving x ounce of corrosive 
sublimate in 8 gallons of water. The hotbeds should be disinfected with a 
solution of formaldehyde or sulphate of copper, and the soil for the hotbed 
obtained from some place where sweet potatoes have never been grown. 
The farm utensils should be sterilised, healthy seeds used, and suitable 
crop rotations applied. The same means are used for controlling black rot 
[Sphaeronema fimbnatum), foot-rot [Plenodomus destyuens), scurf \Mon- 
ilochaeies infuscans ) (3), (a very widespread disease attacking all varieties of 
sweet potatoes, and promoted by moist earth rich in organic matter), and 
root rot [Ozonium omnivor uni), which attacks many plants both cultivated 
and wild: against this last disease deep and clean cultivation and aeration 
of the soil are important. 

Leaf Diseases . — Leaf-blight [Phyllosticta Batatas ), leaf-spot (Sep- 
ioria bataticola) and white-rust [Albugo Ipomaeae-panduranae) (4), though 
occuriing widely in the Southern States of the Union, have never caused 
such damage as to compel contiol measures. 

Storage diseases of sweet potatoes aie (in the order of their injurious¬ 
ness) : soft-rot and ring-rot [Rkizopus nigricans) ; black-rot (Sphaeronema 
fimbriaium) ; dry-rot (Diapotihe Batatatis) (5) ; Java black rot (Diplodia 
tubericola) ; and charcoal rot (Sclerotium bataticola). To prevent them, the 
tubers must be lifted as late as possible but before frosts, taking care not to 
injure them, The writer advises that they should be well dried in the 
field, and hauled to the storage house in open crates holding about a bushel, 
leaving them in the crate for storage. The storage house must be kept 
at s temperature of 80 to 85° F. during the first days of storage in order to 
help to drive off surface moisture ; it is then gradually lowered to about 50 
to 55 0 Fahrenheit and maintained at this during the storage period. It is 
also essential to keep the storage house dry and well aired. Before storing 
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the new crop the storage house must be disinfected with a solution of for¬ 
malin or sulphate of copper or winter-strength lime sulphur solution, or 
by whitewashing. 

697 - Soilstain or Scurf (Monilochaetes infuscans) of the Sweet Potato (1). — 

Taubenhaus J. J in Journal oj Agricultural Research, Vol V No. 21, pp. 995-ioc 1, PL 
EXXYI 1 , Washington, D. C., February 21, 1916 

Results of a series of investigations during a period of 3 years, in Dela¬ 
ware, in relation to disease of the underground parts of the sweet potato 
[Ipomoea Batatas ) commonly- called “soilstain” or "scurf”. 

The fungus causing the disease, Monilochaetes infuscans E. et H*, 
may influence not only the quality but also the quantity of the crop, by 
attacking the rootlets of the plant and preventing normal growth of the 
latter. The resulting loss may amount to as much as 10 %. 

After numerous unsuccessful endeavours, the pathogenic agent was 
isolated, and was found not to begin to grow in culture-media until after 
3 weeks. This tardiness of development explains the difficulties encoun¬ 
tered in identifying the organism and isolating it from the abundant flora 
and very varied micro-organisms, which over-run and conceal everything. 

The fungus in question will also grow on sugar and starch media. There 
it is not these substances which, as was hitherto believed, prevent the 
pathogenic agent from penetrating the tissues under the epidermis ; the 
inhibitory action must certainly be attributed to special enzymes secreted 
by the host. 

The Author undertook a number of experiments with the object of 
studying the disease in tubers under storage; he arrived at the following 
conclusions : 

1) Really healthy roots continue healthy even when originating from 
infected fields ; 

2) On the other hand, in slightly infected roots, the disease takes its 
normal course ; the small spots spread and unite ; 

3) The diseased roots dry and shrink very rapidly; 

4) Healthy roots can contract the disease if brought into contact with 
infected substances ; 

5) The development of the disease is promoted by storage of the roots 
in damp, badly ventilated places. 

With regard to the morphology, it is found that the conidial spores 
are borne above the mycelium, the oldest part of which also becomes dark 
in hue. The conidia form in chains which break off as soon as moistened or 
disturbed. 

698 - Phytophthora Disease of Ginseng. — Rosenbaum Joseph in Cornell Uni¬ 
versity Agricultural Experiment Station of the New York College of Agriculture, Bulletin 
No* 3 ^ 3 j PP- 65-106, Figs 2-18. Ithaca, New York, 1915. 

The American ginseng, Panax quinquefolium 1 ,., was brought under 
cultivation about 20 years ago but either the same or a closely related species 


(1) S^,e also B. May 1916, No. 5S0. 
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has been cultivated in Korea for more than two centuries. Three factors 
are favourable to its growth, namely, shade, good drainage and an acid 
soil. The failure of the grower to take these factors into consideration 
is primarily responsible for most of his losses with this crop. 

The Phytophthora disease of ginseng (Phytophthora Cadorum [Cohn 
and I v eb] Schrot) probably exists in every State in which ginseng is grown 
— Washington, Oregon, Nebraska, Kansas, Minnesota, Missouri, Arkansas, 
Wisconsin, Michigan, Indiana, Ohio, New York, Pennsylvania, New Jer¬ 
sey and Maryland. It also causes a large amount of damage in Japan. 

The symptoms of the disease are as follows : Usually there is a drooping 
of a single one or all of the leaflets at the top of the petiole. In many cases 
the disease attacks the main stem at the crown, or point where the leaf 
petioles are attached, and all the leaves droop and hang limp from the top of 
the stem. 

The lezi blades show dark green, water soaked spots. A week or two 
after the first appearance of the spot, the centre becomes white, the margins 
remaining a dark green. The spots vary in size from one centimeter in dia¬ 
meter to lesions involving the entire leaf. If the weather is wet and cloudy 
the disease spread rapidly down the stem, hollowing it out. The roots 
may also be attacked, showing a semi-soft rot. 

In certain cases the disease starts by attacking the roots, subsequently 
spreading to the stem and leaves which turn yellow or brown.These symp¬ 
toms, however, are common to several other diseases of ginseng, e. g. these 
due to Altemayia panax Whetzel (1), Sclerotinia libertiana Fckl., S. panacis 
Rankin, Acrostalagmus sp., Fusarium sp. Microscopical examination is there¬ 
fore necessary for definite identification. 

The writer’s researches were concerned with the following : isolation 
of the fungus, various inoculation experiments with the mycelium, conidia 
and oospores in the stem or roots (positive results were obtained throughout); 
the comparative examination of Phyt Cadorum isolated from ginseng with 
that isolated from Phyllocadus (the author concludes that the species are 
identical but considerable variations may be exhibited); the life cycle; 
the morphology of the fungus. 

The methods of control are as follows : 

1) Spraying with Bordeaux mixture 3-3-50, to which has been added 
2 lbs. of arsenate of lead for every 50 galls, of mixture The fungicide 
should be applied as soon as the plant? are pushing through the soil, and 
the application should be continued at intervals until all the plants have 
made their appearance. Spraying after this period will depend on weather 
conditions and on the amount of growth that the plants have made 
since the last application. Spraying should be done before rainy periods, 
and all the new growth should be covered. 

(3) Removal of diseased parts. 

(3) Deep planting, in such a way that the roots are at least 4 inches 
below the surface of the soil. 


{Ed.) 


(x) Sec also B. Feb. 19*6, No* 218. 
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(4) Rotation with crops immune from Phytophthoya and which re¬ 
quire the same conditions of shade. «Golden seal ” ( Hydrastis canadensis) is 
a good plan for the purpose. 

(5) Soil sterilisation by means of steam under a pressure of from 75 
to 100 lbs. for a period of time varying from 20 to 40 minutes, according to 
nature of soil. 

(6) Drainage. 

Appended to the paper is a list of 20 publications. 

699 - Thielavia basicola, a new Pest of the Melon in Salt Lake Valley, Utah. — 

O’ Gara P. J. in Science , New Scries, Vol. Xlyll, No. 1079, p. Lancaster, Pa., 1915. 

In 19x5, in Salt Lake Valley, all the plants of a field of melons ( Cihnl - 
lus vulgaris Schrad.) perished, and a second plantation also suffered enor¬ 
mously. Many plants which bad started to grow in an apparently normal 
way, withered and dried away after a time. Such few as did attain any 
development were stunted and chlorotic in appearance. On examining 
these the writer found that the root-stock had been destroyed ; lateral 
rootlets had formed subsequently above the point attacked. 

The diseased tissues were infested with the fungus Thielavia basicola 
(B. et Br.) Zopf, which was successfully isolated in pure cultures and pro¬ 
duced its characteristic fructifications. This is said to be the first time the 
melon has been included among the hosts of this member of the Perisporb 
aceae. 

700 - An Oidium Mildew on Carnations, in England. — mercer w. b„ in The Journal 

of the Royal Horticultuial Society, Vol. XIU, Part 2, pp. 227-229, Fie;. 80. London, 1915. 

Description of a disease which suddenly broke out in the greenhouses 
of a garden in the Tyne valley in the early summer of 1914. It is due to 
an unidentified member of the Erysiphaceae, On the leaves and sepals 
patches of white mould appear, which gradually spread and eventually, 
assume a yellowish hue. The mycelium forms a weft of threads over the 
surface of the infected parts and whose branches are closely applied to the 
epidermal wall. The haustoria, which are fine and thread-like, bore their 
way through the cuticle and penetrate into an epidermal cell, where they 
become greatly distended, the cell cavity in some cases being almost en¬ 
tirely filled. 41 Eady Alington , \ “ Bridesmaid” and “ British Triumph”-arc 
the varieties which suffered most from this fungus. The parasite produces 
long, colourless chains of conidia, which break off and spread with great 
facility, propagating the disease. Owing to the absence of perithecia the 
species could not be identified. 

The following mixture gave excellent results: 1 % lb. crystallized 
copper sulphate, 1 quart of strong ammonia, 2 f 2 gallons of water.’ Half 
a pint of this mixture diluted to 4 gallons with water before use. 
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701 - Pleospora Briosiana^ Phomopsis Cocculf, Macrophoma Yaccae 
and M. Cinnamomi-glanduliferi, new Micro myeetes discovered in Liguria, 
Italy. — Map*ei lyUiGi iu Remko.nti ddlc dilute della Reale Accadenua da Ltuei, Chtssc 
<h Scii'tizc lisichc, matematiche c naturah . Series 5, Vol. XXV, 1st Half-year, Part V, pp. 
3 T)- 34 i Rome, Mai eh i'uO. 

Continuing his investigations on the mycology of Liguria, the writer 
describes the following four new species : 

1) Pleospora Briosiana n. sp. was observed in 1915 at Chiavari, where 
it attacks the foliage of Bignonia buccinator iu, producing blotches of irrtg- 
ular shape. In many leaves the infection starts at the apex and spreads 
towards the base, involving a large area of leaf. In others it is confined 
to the edges but is still of some extent. The blotches are hazel-coloured, 
with black borders shading off. 

2) Phomopsis Coccnli n. sp. was likewise met with at Chiavari 5 in 
1915. 1 The leaves of Coccolus lauufalius attacked by this micromyeete 
show light ashy spots, irregularly bordered with black, shaded with hazel. 
The spots usually occur at the end of the leaf, involving about one-third 
of the latter. On the spots the fructifications of the fungus are observable, 
which develop on both faces. 

j) Macrophoma Yuccae n. sp. was observed in 1915 at Nervi, on foliage 
of Yucca gloriosa. The fructifications develop within ill-defined patches 
surrounded with a dark border. 

(4) M. Cinnamomi-glanduliferi n. sp. was discovered, in 1915, at 
Chiavari and Sarzana on leaves of Cxnno mu mum gland uhje mm , It forms 
large hazel blotches, more or less pronounced, with a border of darker 
colour. The attack of the parasite reduced the majority of the infested 
plants to a wretched condition. 

702 - Brown Rot ( Sclerotinia cinerea) of Primes and Cherries in the North- 
West Region of the United States p ). — Brooks Charles and Fisher D. I\, in United 
Stiths Depiivlmeh* at . 1 - iiculhue. Bulletin Xo. 36^, pp. 1-10, PI. l-III Washington D C. 
Match 6, 1016. 

Lor several years the growers of the Lower Columbia and Willamette 
Valleys have had severe losses of their prunes and cherries, owing to the 
dropping of the bloom and young fruit. Mr M. B. Waite, Pathologist 
in charge of Fruit-Disease Investigations (Dept, of Agriculture, U. V S. A.) 
examined some diseased prune blossoms sent him, and found them to be 
infected with the ordinary brown-rot fungus (Sclcreiinia cinerea [Bon] 
Wor.), the conidial foim of which (Monilia) had attacked the bloom in va¬ 
rious stages, killing some of the buds before they had opened, often penetrat¬ 
ing the entire flower and extending down the pedicel. Some of the blos¬ 
soms had set their fruit, and the young prune had started to develop be¬ 
fore the flower was completely killed. In other cases the young fruits 
were penetrated. In others again they were not yet penetrated by the fun¬ 
gus, which had partly killed the flower and spread down the pedicel. The 
conidial form of the fungus was fruiting abundantly over most of the surface 
of the diseased organs. 

(Ed.) 


(x) Sec also B. August 1914? No. 7S8. 
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In 1915 the study of the disease was continued at Vancouver, Washing¬ 
ton, with the following results : 

In some years the brown rot problem is one of great importance to the 
prune industry in the more humid sections of the North-West of the United 
States. It has been shown that the apothecia which developed from fall¬ 
en prunes are the probable source of the blossom infection. The appearance 
of the apothecia and infection of the former are simultaneous. The conid- 
ial form has never been found on fallen fruit. Autumn ploughing and 
early spring cultivation, ahead of the blossoming period, have apparently 
helped to prevent the disease by interfering with the development of the 
apothecia. The wind is probable the most important agent in spreading 
the spores. Insects may be concerned in this distribution, but are chiefly im¬ 
portant owing to the punctures they produce on the fruit, furnishing an 
entrance point for the fungus. Among the insects, the fruit tree leaf sy- 
neta (Syneta albida Ueconte) is probably of importance, as it was present 
in great numbers during the early part of the season, feeding on both fruit 
and foliage and causing much damage. 

Though the early applications of spraying were washed off, showing the 
importance of adding a sticker, even with rather unsatisfactory conditions 
spraying has given fairly good results. The plats given both eaily and 
late spraying with self-boiled lime-sulphur set from 1 to 5 times as much fruit 
as unsprayed ones, gave 2 1 / 2 times as large a yield and had only 1 / 5) of 
the total brown rot on the harvested and x / a on the stored prunes. Self- 
boiled lime-sulphur and Bordeaux mixture have both given good results, 
but the former has seemed somewhat more satisfactory. 

The sticking and spreading qualities are greatly improved by the addi¬ 
tion of 2 pounds of resin fish oil soap to each 50 gallons of mixture. On 
the basis of experience up to the present time the following schedule of 
spraying may be suggested ; 

The first application just before the blossoms opened, the second just 
after the petals have fallen, a third 3 to 4 weeks later, a fourth about 4 
weeks before harvesting. In 1915 the first and fourth sprayings were par¬ 
ticularly important. 

Observations made near Vancouver, Washington, and in the vicinity 
of Salem (Oregon) in the spring of 1915 showed that there had also been 
a blossom infection of cherries. Spraying trials were made (on the 7th and 
8th May and xst June) with Bordeaux mixture and lime-sulphur solu¬ 
tion with or without resin fish-oil soap. Part of the fruit from each plant 
was packed and placed in cold storage, being afterwards shipped. The trials 
were begun too late to be of any decisive value. They nevertheless prove 
that late spraying with Bordeaux mixture or self boiled lime-sulphur great¬ 
ly reduces the loss of stored fruit. Probably a similar treatment to that 
of prune trees applied to the cherry trees would effectively control the in¬ 
fection both of the blossoms and fruits. 
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703 - An Asiatic Species of Gymnosporangium , established in Oregon (1). — 

Jackson H. S., in Journal of Agricultural Research, Vol. V, No. 22, pp. 1003-1009, 
PI. LXXVIII-LNXIX. Washington, D. C., February 28, 1916. 

In June 1914, the Author observed, at Orient, in the environs of Port¬ 
land, Oregon, two Japanese pear trees (Pirus sinensis) the foliage of which 
was seriously infected with a species of Roestelia koreaensis. 

So far as known, all species of Roestelia are the aecidial stages of species 
of Gymnosporangium. 

In March 1915, in the above locality, within twenty feet of the two 
Japanese pear trees, the Author found some specimens of Jumper us chi- 
nensis with foliage abundantly infected with the telial stage of Gymnospo- 
rangium which was identified as G. Haraeanum {—G. koreaense). 

With branches of infected juniper the Author communicated the disease 
artificially to potted specimens of P. sinensis and Cydonia vulgaiis. The 
aecidia collected from P. sinensis and C. vulgaris agreed in all respects with 
R. koreaensis . 

Little is known concerning-the economic status of this fungus. Other 
species of Gymnosporangium already established in America caused con¬ 
siderable damage, for instance G. ]uniperi-vhginianae Schw. in the eastern 
States and G. Blasdaleanum (D. et H.j Kern in the Pacific States. 

The aecidial form of the G. Hataeanum , as stated, develops on P. sinen¬ 
sis and C. vulgaris , but very probably it might spread to other species of 
pomaceous trees, just as G. Hataeanum might at any time find a favourable 
environment in the American species of juniper, and thus become 
definitely established in America. 
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704 - Investigations in 1914, on the Weeds occurring in the Government of Kherson, 
Russia. — Paczosky I. in Tpydbi Biopo no upuK.iadmv Bomanwito (Studies of the 
Bureau of Applied Botany), Vear VIII, Vol. 6, (8oi, pp. 816-820. Fetrograd, 1915. 

The Bureau of Applied Botany attached to the Ministry of Agricul¬ 
ture undertook: (i) to devise a method for the study of field weeds; (2) to 
study the root system of the weeds peculiar to the region. 

A field of 6x0 sq. metres sown with oats and infested with wild oats 
was divided into 1206 equal parts (6.44 sq. ft. each) and the culms of the 
two plants in each were counted. The actual average of weeds was found to 
be equal to 17.15 culms per sq. ft. 

A determination of the average based on vaiious combinations of the 
number of plots (i. e. taking every fifth, every tenth, every twentieth, etc.) 
only furnishes results close to the real average when the number of plots 
is very large, which renders the method impracticable. Therefore the writ¬ 
er holds the view that the only practical method for determining the .degree 


{1) See also B. May 1914, No. 481. 
9 * 


(Ed). 
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to which a field is infested with weeds is to confine oneself to one or a few 
selected plots, after very careful observations of the actual conditions in 
the field. . 

With regard to the root system, it has been found that the roots of 
Cirsium amuse reach a depth of 20 ft; those of Euphorbia virgata , 9.84 ft; 
of E. ghriosa , 8.53 ft; of Centaurea scabiosa and Salma nemorosa, 7.22 ft; 
of Reseda lutea 9.18 ft and of Melandrium album 6.9 ft. It has also been 
observed that some weeds gain fresh vigour in consequence of cultivation 
[Reseda lutea and Melandrium album). 

705 - Experiments for Control of Ranunculus arvensis , a Weed infesting 
Wheat* inTouraine. — Martin J. B. in Comptes rendns des seances dc VAcademic 
d*Agriculture de France, Vol. II, No. 13, pp. 420-424. Paris, March 1916. 

Ranunculus arvensis (known in Touraine as "picot”, “pied-court” 
“ pied coq ”) is one of the most injurious weeds of autumn wheat. It pie- 
sents little danger in shallow, warm, sandy or limey soils, but is a redoubt¬ 
able pest in the clayey soils of Touraine*. In strong, cold soils, during 
wet winters, it can thrust its roots deep down and strengthen its stem, 
and the wheat, hindered by the excessive moisture in the soil, and 
depending for its development on the return of good weather, is choked 
by it. In 1911 and 1912 the writer observed wheat in the commune of 
Saint-Branchs which had been overrun and weakened to such an extent 
by the Ranunculus that it had to be cut green for forage. 

The writer carried out control experiments, with results as follows : 

1) Sulphate of copper, used alone, in the proportion of 4 x / 2 lbs in 
10 gallons of water, produced burns but did not kill the weed. 

2) JSulphate of copper (9.9 lbs) and nitrate of soda (22 lbs) in 
10 gallons of water killed or seriously injured 35 % to 40% of the weeds, 
and the wheat, strengthened by the nitrate, gained the upper hand. 

3) Anhydrous sulphate of iron, at the rate of 624 lbs per acre gave 
the best result. More than 80 % of the weeds were destroyed entirely. It 
is advised that this remedy should be applied at the beginning of February 4 
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706 - Two new British Coccidae and other British Species Injurious to Plants. — 

Green Ernest E. in The Entomologist's Monthly Magazine, Third Scries, No' 13, 
(No. 620), pp. 23-24, Fig. 1 and No. 14 (No 621), pp. 25-31. Fig. 2-4. London, January 
and February 1916. 

A list of some coccids found in England, two of which are described 
as new species. 

Parajairmairia gracilis , n. sp., on the leaves of various grasses and 
sedges at Camberley (Surrey). 

Lecanopsis longicornis, n. sp. 3 specimens found on plots of grass at Cam- 
July 1915. 

ulmi Geoffroy, on a Cornish elm at Farnham (Surrey). 
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Aspidiotus hedetae Vallot, a common greenhouse pest throughout the 
British Isles, infesting more particularly various kinds of palms, Dracaena, \ 

Citrus and oleander. It was also found in the open in April 1915, on the 
foliage of Aucuba japonica at Torquay. 

Aspidiotus ostraejormis Curt., found on the branches and stems of 
young poplars at Farnham. May be readily mistaken for A. ir&nscaspien- 
sis, described by Mareatt, from material “ on old dried poplar bark from 
Transcaspian Russia ”. [ 

Mytilaspis ficus Sign., on young twigs of edible fig, at Wisley (Surrey). 

P aviator ia pergandei Comst., on branches of Japanese maple, in London. 

Parktcria poteus Curtis, on plants of Vanda teres , at Wisley. 

Lecaniunt ciliaium Douglas, previously recorded in Devonshire, Cheshire t 

and Kent; Camberley in Surrey now added. * j 

Lecanium peisicae Geofrroy, on leaves of Aralia. j 

Eriopeltis Jesincae Fonsc. ; 

Luzulaspis luzulae Duf. ! 

Pscudococcus walkeri Newst., found rather commonly in the Camber- j 

ley district. j 

Pscudococcus sp. (possibly Ps. citri), on a window pane at Torquay. j 

707 - Prospaltella berlesei against Diaspis pentagona in Piedmont in means j 
1915 (1). — Voglino P. in R. Osservatorio di Fitopa*olo%ia di Torino ( Autonomo ), Re- of prevention 
lazione del Diretiore, 16 pp Turin, 1916 and control 

In December 1913, the “ Associazione serica e bacologica del Piemonte ”, ; 

in concert with various agricultural organisations and by the aid of special J 

subsidies from the Ministry of Agriculture, Industry and Commerce, en- , 

trusted the Plant Diseases “ Observatory’' of Turin (assisted by theTravell- i 

ing Lecturers in Agriculture) with the task of controlling Diaspis pentagona 
by means either of chemical remedies, or of Prospaliella berlesei. The re- ! 

port of the Director of the “ Observatory * 1 sets out the result of this second 
part of the investigations in 1915. In the spring of that 3^ear the “ Observa¬ 
tory” distributed 304700 branches of mulberry covered with Prospaliella 
derived from Casale Monferrato, Rosta, Lucento, Cigliano, Lombriasco, 

Rivoli, Asti, Pianezza, Beinasco, Stupinigi, and Azeglio, these having been 
found the most suitable of all the centres examined for the supply of ma¬ 
terial. 

The writer sets out in detail the observations made and the results 
secured in each of the localities, arriving at the following conclusions : 

1) The mulberry, in 1915, throve almost everywhere in Piedmont, 
without any trace of attacks by Diaspis. 

2) Prospaliella is found in Piedmont in abundance, stopping or limit¬ 
ing the infestation of the mulberry tree in a great many places. 

3) In some centres plentifully provided with Prospaliella contami¬ 
nation was maintained in some groups of mulberries and was introduced 

on others. Vegetation however continued to be regular and vigorous I 

everywhere, thanks to the immediate intervention of Prospaliella. 

(Ed). 


(1) See B. April 1 yi5, No. 452. 
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4) In very wet localities, where Diaspis encounters conditions 
highly favourable to its. existence and spread, the beneficial effect of 
Prospaltella was observed almost everywhere, maintaining the mulberry 
in an almost normal state of vigour. 

5) Diaspis multiplied with facility on certain pruned mulberries 
and on these the action of Prospaltella was generally found less effective. 

6) Prospaltella does not spread in such a manner as to put a stop in 
a short time to the attack of Diaspis ; in some regions, as in the province of 
Cuneo, it is necessary to further its dissemination by artificial means. 

7) In the provinces of Turin, Cuneo, Novara and Alessandria there 
are at present numerous and extensive breeding centies with Prospaltella 
in process of development. These centres have already been brought by 
the staff of the Observatory to the notice of farmers of the region, offices, 
agricultural Associations, or manageis of silk reeling factories, or will be 
brought under their notice on a following visit in due course. These cen¬ 
tres will be able to supply farmers with material for distribution on the 
spot or also for despatch to a distance in accordance with the rules which 
will be laid down by the Observatory. 

8) In order to enable Prospaltella to exercise its beneficial influence 
on the mulberries it is essential that normal pruning should be carried out 
every 2 to 4 years or at any rate cutting of branches on a rational system 
with short period of rotation. 

9) A very active destroyer of the Diaspis was found everywhere in 
Chilocovus bipustulatus. 

10) The farmer should not take alarm if, notwithstanding an abund¬ 
ant dissemination of Prospaltella , Diaspis reappears on an occasional mul¬ 
berry tree. The Prospaltella is ready to oviposit on the new Diaspis , but 
where the insect has been distributed the branches must never be cut be¬ 
fore the month of March ; these branches must be left bound together in 
bundles in the field or on the trees. 

11} With regard to the peach and various ornamental trees attacked 
by Diaspis , even when a thorough distribution of the insect has been made 
careful winter cleaning of the trunks and branches must not be omitted. 

70s - The Life History and Control of the Vine-Moths Conchy /is ambiguella 
and Polychrosis botrana: Observations made lin 914, by the Plant Diseases 
Observatory Of Turin, Italy ( 1 ). -—Voolino P. in Bollettino del Ministero ih Agri* 
coltura , Industna e Commercio, Year XIV, Vol. II, Series B, Part 1-2, pp. 21-38. 
Rome, 1915. 

In 1914 the observations on the life history of ffie Vine Moths 
Conohylis and Polychrosis begun in the previous year were continued (2). 
The investigations in 1914 chiefly aimed at clearing up the life history of 
Conchylis ambiguella , while in 1913 the development of Polychrosis botrana 
had been followed up in particular. Various information was also gained 

: h\ See also B . June 19x5, No. 665. (Ed.) 

v * B. June 19x4, No. 590. » 
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about the latter species, which is undoubtedly the more injurious to the 
vine-growing regions of Piedmont. 

Several Stations were installed in the different vine-growing locali¬ 
ties of Piedmont: each Station consisted of a large cage 7 ft 10 inches by 
3 ft 11 ins. and 7 ft 9 ins. in height, made of wire gauze with meshes of 
2 mm. sustained by massive wooden frames. Each cag;e surrounded one or 
two vines, and was provided with a maximum and minimum thermometer, 
a barometer and a hygrometer. Observations were also made here and 
there by means of small special cages covered with wire gauze The ma¬ 
terial gathered at each Station was forwarded periodically to the Observa¬ 
tory of Turin where it was studied. 

From the investigations, which are described in detail, the following 
conclusions have been drawn : 

1) In 1914 infestation by the vine-moths was very limited 
almost everywhere as regards the spring generation, but was slightly more 
pronounced in the case of Conchylis than in that of Polych osis in Stations 
with rather low temperature, while in the wine-growing regions of Astigiano 
and Monferrato Polychrosis botrana multiplied rapidly, especially the sum¬ 
mer generation. 

Some observers noted the appearance of the 3rd generation duiing 
or after the grape harvest. 

2) The life cycle of Conchylis and Polychrosis did not differ very 
much from that of 1913 in reference to changes of temperature and moisture, 
except that the hatching period of the summer moths was prolonged and 
for purposes of control it was found necessary to procure accurate data as 
to the beginning of hatching and the duration of the flying period.. 

3) The use of large cages is not always successful: disease chiefly due 
to Botrytis greatly reduced the larvae in the cages, and generally vegeta¬ 
tion was tardy and irregular. 

4) The small cages suspended to the vine props, in the rows, were 
found much more practical. This is the only means by which the vine- 
grower can be accustomed to keep a watch for the appearance of the moths 
and their maximum flight in his vineyard, in order to apply treatment, 

5) In addition to a few species of arachnids and some fungi (chiefly 
Botrytis ), the larvae and the adults of Coccmella j-punctata were observed 
to prey effectively on the larvae of the above insects. 

6) The use of a 2 % nicotine solution gave good results in some 
localities; nevertheless in almost all cases it produced more or less marked 
burns. The first treatment must be applied, if possible, before the flowers 
open, to avoid injurious bums of the latter. 

7) Tobacco extract (2 %) gave good results against the 2nd generation, 
preventing the passage of the larvae from one grape to the other. 

8} The most effective remedy against the larvae of the 1st genera¬ 
tion is arsenate of lead mixed with Bordeaux mixture in the proportion of 
1 %. It must not, however, be used against the larvae of the 2nd genera¬ 
tion, because then the grapes are about to ripen and poisoning may occur. 
The Observatory still hesitates even to advise the use of arsenate against 
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the first generation owing to its poisonous properties, more particularly 
as a 2 % solution of tobacco extract, mixed with carbonate of soda or Bor- 
deaux mixture gives good results when spraying is done at the proper time 
with powerful jet pumps. 

9) The experience of two years of study proves that to obtain good 
results with 2 % tobacco extract, two sprayings are required (both against 
the 1st and the 2nd generation), one shortly after the adults begin to 
emerge and the second in the period of maximum flight. 

If the tobacco extract has pioved unsuccessful, this must generally 
be put down either to the fact that the sprayings were not always carried 
out at the right time, i. e. coinciding with the two above moments of bio¬ 
logical development, or to faults in the apparatus. 

10) The Observatory therefore gives the preference to tobacco ex¬ 
tract. This remedy at present has two drawbacks : 1) its content of nicotine 
not being constant, it produces burns on the vegetable tissue ; 2) it is put 
on the market at too high a price. When these two drawbacks have been 
rectified, the farmer will have a fairly reliable means for controlling these 
insects. 

n) When arsenate of lead is to be used against the first generation, 
none of the precautions taken in handling poisonous substances should 
be neglected. The operator must wear gloves made of good skin and cover 
his face with a mask with glass discs let in for the eyes. 

12) It was also found in 1914 that cleaning the branches in winter, 
destroying the tips of the canes (used as vine props) and the stubble betwen 
the lines, greatly reduced the infestation. 

The substitution of stone and ferro-concrete supports, connected hy 
galvanised iron wires, for wooden vine props, always gave excellent results. 

The pieces of rag attached at the points of bifurcation of the branches 
acted as very effective collectors of pupae. 

709 - Tobaeco Juice for the Treatment of the Vine-Moths Pofychrosis bo - 
trana and Conchylis ambiguella , in Piedmont (1).-— topi mario, in Ren- 
dwonti delle sedate delki Reale Accademia dci Lined , Classe di Science fisiche , matema- 
tiche e natural1, Series 5, pp. 349-353. Rome, March 5, 1016 

Treatment with tobacco juice of 2 % strength was applied at a vine¬ 
yard situated on a hill with an eastern aspect, at Alice Bel Colie. There 
were six adjoining rows in the lowest part of the vineyard where the 
grapes had remained very abundant in spite of serious attacks of mildew. 
Each row treated contains about 70 vine stocks ir full bearing, their dist¬ 
ances in the rows being 1 ft 7 % ins. to 3 ft 3 ins., and tha: between the rows 
9 ft 9 ins. on the average. The varieties of vine cultivated are mixed : 
“ barbera ”, " dolcetto ”, " lambrusca ”, “ malaga ” and some others. 

There were two applications of tobacco extract, the first on the 21st 
July and the second on the 28th July 19x5. 

At the time of the first application, the eggs of the two lepidoptera 

(Ed) 


{ ^ £1) See also B. June 1915, No. 665. 
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were present on the grapes in abundance ; in some bunches each grape 
bore eggs, either hatched or still to hatch. 3 or 4 were sometimes found on 
a single grape, and some were seen even on the grapes attacked by the 
mildew and already withered. 

The eggs were in all stages, fiom those recently deposited to those in 
which the head of the larva could be distinguished, or which were about to 
hatch. In the lowest rows, moreover, hatched eggs and larvae which had 
entered the grapes were seen. It was here observable that the larva had 
not pierced the grape directly below the egg, but had travelled round it 
and made its entry at another point. 

At the time of the second treatment the unhatched eggs were still 
very numerous. 

On the 25th August the writer gathered the grapes injured and 
attacked by the two insects, which were found in the bunches of four 
vines, two treated, two untreated, one " dolcetto ”, and the other " bar- 
bera ”. 

The following table contains the results of the examination : 



Grapes injured 

1 or destroyed 


Number of laivae found 


Variety 

' Treated 

1 m- ; 

| tieated 1 

in treated vines 

in untreated vines 


| vine 

| Vinc 1 

Poly - 
chrosii> 

; Conchylis 

Totals i 

cirosn 'Conchyhs' 

Total* 

« Barbera ■. 

. . I 260 

1 560 

16 

1 j 

14 i 

30 

130 ; 34 

164 

« Dolcetto « . . 

• • ! 403 

1 

j 526 1 

53 

64 1 

117 

109 50 

*59 

Total . 

■ ! 663 

i 1086 

69 

78 , 

z 47 ; 

2391 84 

323 


On examining the {< dolcetto ” grapes the fully developed larvae of 
Polychrosis and Conchylis are seen to abound. A large number had pro¬ 
bably already penetrated the grape at the time of the first treatment. 
It should also be noted that the larvae of Conchylis are found in far greater 
number on the “ dolcetto ” than on the “ barbera ”, although the stocks 
of the latter variety stand in the same rows as the former. There is nothing 
as yet to show whether this is due to a preference on the part of the Conchy¬ 
lis for that stock, or whether it arises from the earliness of the “ dolcetto ” 
as compared with the " barbera ”, or the precocious development of the 
Conchylis as compared with the Polychrosis, already repeatedly recorded. 
It follows that the effect of the treatment differed according as the first 
or second variety was in question. The applications were made in good 
time to the “ barbera ”, but should have been made earlier to the “ dolcet¬ 
to ”. This difference in-behaviour is another reason for keeping to a sin¬ 
gle variety of stock for each plot of land in new plantations.** Control treat¬ 
ment would thus be rendered easier and more effective. If Conchylis pre- 
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dominates over Polychrosis in the locality, it would also be as well to 
apply the treatment some days earlier. 

On exami nin g the grapes of “ barbera ” treated with tobacco extract, 
it is observed that many of them are only slightly and superficially 
attacked. On the other hand, the percentage completely spoilt on seriously 
attacked is much higher in the untreated “ barbera ” grape. While in 
the treated grape only one larva is found to 8 or io grapes attacked, on the 
untreated stock the proportion is one to every 3 or 4. 

The results therefore were to reduce by about 50 % the number of 
grapes completely or partially spoilt (the fact of lesser injury to the grapes 
should be taken into account) and the reduction by this same figure found 
in the number of larvae. These results obtained with two summer treat¬ 
ments only should promise well for more effective control of the two lepi- 
doptera by winter working and spring and summer treatment. 

710 - Method of Cockchafer Control used in Germany. — escherich k. in Zntschriti fur 
angewandte Entomoloc,ie , Vol. 3, No. 1, pp. 134-156. Berlin, March 1916. 

An account is given of the extensive experiments for the control of 
the cockchafer (Melolontha vulgaris and M. hippocastani) carried out in 
the “ Bienwald” in the Upper Palatinate. This State forest, which co¬ 
vers an area of several thousand acres, has for many years been invaded by 
multitudes of cockchafers, sometimes occasioning widespread damage. 
It is made up of conifers (. Vinus , larch and Weymouth pine) and deciduous 
trees (beech and oak). The comparatively dry, sandy and stony soil, 
forming dunes, is favourable to the multiplication of the cockchafer, the 
development of which has also been fostered by the very mild winter cli¬ 
mate and, up till a few years ago, also by bad methods of forestry. 

Cockchafer control w r as taken in hand as far back as 1882, but without 
satisfactory results. 

Seventeen years expedience of control (1882-1899) have made it clear 
that the action of birds and mammals preying on the cockchafer was whol¬ 
ly insignificant. On the other hand, the physical conditions of the forest 
are unfavourable to the propagation of Botrytis tenella , the artificial dis¬ 
tribution of which has even been attempted. Recourse has also been had 
to collecting the larvae, capturing them in holes and plant traps, and des¬ 
truction of the larvae in the ground, either by benzine and carbon bisul¬ 
phide or by allowing pigs to grub, but all these methods have proved 
inadequate. 

The present forester, Herr Puster, who took up his duties in 1899, pro¬ 
posed to destroy the cockchafers direct, by a new process based on the fact 
that at the time of flight and mating cockchafers exhibit a marked prefer¬ 
ence for certain trees growing in the open field and allowing of easy flight 
around and in their tops. These trees, in inverse order of importance are : 
the oak, the birch, the hornbeam, larch and beech. 

In the course of felling work, isolated trees or groups of trees with good 
ex P°sure and with plentiful foliage are left standing in order to attract 
> cockchafers at the time mentioned. These trees are called u Saug- 
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baume ( attraction trees ”). They are of small size but provided with 
a well-developed top, the groups being called “ attraction groups ”. 

Where the forest consists of conifers and deciduous trees, the forma¬ 
tion of such groups or isolated trees presents no difficulty. It is very diffi¬ 
cult, on the other hand, in forests composed of deciduous trees exclusively. 
In that case partial success is all that can be hoped for. 

The forest is divided into sections of 741-988 acres. The capture 
of the insect in the different sections is entrusted to “ capture gangs ” of 
7 persons each. One of them is the ganger responsible for the results of 
the work, another shakes the tree, a third carries the cloth and recepta¬ 
cles for capture, and the 4 others, mostly girls, stretch out the cloth beneath 
the tree shaken. 

The cockchafers falling on to the cloth are placed in a large receptacle 
in which they are killed by carbon bisulphide (0.16 oz of CS 2 per gallon of 
cockchafers). They are afterwards used to make manure. 

The number of gangs per section varies according to the quantity of 
cockchafers. In 1903 Puster used 15 to clear 741 acres of forest, in 
1907, 30 for 4128 acres in 1911, 52 for 4330 acres and in 1915, 42 for 
4 330 acres. 

The success of the work depends chiefly on the ganger. The latter 
must determine the time when the control operations are to be begun ; be 
selects his workpeople himself and sees that the work is properly done. 
At the time of flight he must, especially in the evening, go over his section 
every day to ascertain where the cockchafers have settled and make the 
necessary arrangements for their capture the following morning. The 
insects are gathered at least once a day. 

As regards the number of cockchafers destroyed by this method, the 
writer gives the following figures : 



1903 

1907 

1911 

1915 

Aiea treated in acres. 

Cockchafers captured in millions . . 

121 

7 1 / 2 

4128 

15 

4330 

22 

4330 

14 


The increase in the cockchafers captured up to 1911 is due chiefly to 
the increased area and improved technique of control. 

Assuming that among the 22 million insects destroyed in 1911 there 
were 10 million females capable of laying 50 eggs each (which is much be¬ 
low the average), 500 million larvae were destroyed with them. Consi¬ 
dering, furthermore, that the larvae eat for four years, and that one of them 
may easily destroy several young trees, it is evident that thanks to the me¬ 
thod above described, though it may not have been possible to rid the fo¬ 
rest of cockchafers entirely, very valuable economic results were never¬ 
theless secured, as it became possible to work the forest on the right lines. 

Herr Puster at the same time tried to prevent oviposition in the nur¬ 
series, where the larvae of the cockchafer work immense havoc. He as¬ 
certained that 2 larvae per 11 sq. ft (in their third year of development) are 
sufficient to destroy all the young plants of a nursery. Collecting the cock¬ 
chafers in the woods around the nurseries is not sufficiently effective. On 
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the other hand, when no rain falls during the period of flight of the insect, 
excellent results are obtained by covering the soil with quicklime (i(> cwt 
per acre). When it rains, the females pass through the layer of lime and 
make their way into the ground to oviposit. If the lime is spread imme¬ 
diately after rain, it becomes ineffective. Evidently, therefore, tile success 
of the method depends first and foremost on the weather. 

Trial is now being made of naphthaline, the effect of which is appar¬ 
ently independent of the weather for its success. 

The expenses entailed by cockchafer control in the " Bienwald ” 
forest are relatively inconsiderable. They were, in 1903, 4.62 d. } in 1907 
5s. 7d., in 1911 4s. 7d., and in 1915 4s. per acre approximately. The chief 
items of expense are the collection and carting away of the insects, the 
cost of purchasing implements being very small. In consequence of 
these control measures the value of the forest has increased nearly £4000 
per annum. 


711 - Destruction of the Tobacco Beetle (, Lasioderma serricorne) (i).~ 
Mackie D. B. in The Tropical Agriculturist, Vol. XLVI, No. 3, pp. 170-i/r. IVru- 
deniva, Ceylon, March 1916 

The methods now used for the destruction of the tobacco beetle do 
not meet with great favour for several reasons; a process of treating the 
finished product in a purely mechanical way without disinfectant is 
therefore greatly desired. In order to develop a method of this kind, the 
effects of cold and heat were studied, but as they yielded no practical re¬ 
sults, attention was given to a vacuum method. 

For the purpose of experiment, a small metal chamber was construct¬ 
ed having a cubic content of 4 %> cubic feet, fitted with a vacuometei, 
the pump being operated by a small electric motor developing l / 5 HP. 
In the first experiment tobacco beetles in all stages were placed in test 
tubes, which were put in the vacuum chamber, and the air exhausted to a 
point where the vacuometer registered 27 l / 4 inches. With the atmospheric 
pressure removed, the cellular tissue of the insects expanded, causing 
them to become greatly distended and producing a corresponding reduction 
in their vitality. However, despite the fact that the insects were held 
subject to these atmospheric conditions for periods up to and including 
three hours, many of them still showed signs of life, and immediately be¬ 
came active on the restoration of normal atmospheric conditions. In a 
second experiment insects were subjected to 27 % inches vacuum, after which 
carbon bisulphide gas was introduced into the chamber and the vacuum 
reduced to about 16 inches. This treatment apparently killed all the insects. 
In a third experiment, more or less a continuation of the second, the gas 
was in turn removed from the chamber by pumps and ordinary atmospheric 
conditions restored. It was found that the cigars retained no odour or 
trace of the carbon bisulphide. In a last experiment to determine whether 
or not the cigars are mechanically or chemically affected by the combina- 
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(1) See B. November 1914, No. 1081. 
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tion of the vacuum and gas, it was found that after a long exposure the 
gas in question tarnished all gold lettering on the bands and labels, but 
that the time required effectually to destroy the insect life in the cigars 
was considerably less than that required to affect the colouring of the la¬ 
bels. 

The method contribed by the Author presents the following advant¬ 
ages over those now in vogue : 

i) The treatment in no way interferes with or delays the regular rou¬ 
tine work of packing or handling the cigars and other products; 2) it re¬ 
duces the period necessary to kill the beetles to about l j ro of that necessary 
under the old method, the results being at the same time much more tho¬ 
rough than on the old method ; 3) manufacturers can treat a practically 
unlimited quantity of cigars daily ; 4) the cigars being treated in their ul¬ 
timate containers, are not exposed to further infestation from the pest, 
thus obviating the necessity for specially constructed store-rooms ; 5) the 
noxious gases generated during the treatment are entirely disposed of by 
the pumps. 

Alongside these manifold advantages the method has the disadvantage 
that it requires double fumigation to absolutely guarantee the product 
to be free from the pest in all forms. 

7x2 - Calacoris angustatus, a Capsid injurious to Sorgho and other Grami - 
neae in India.— Ballard E., in Agricultural Research Institute, Pusa. Bulletin No. 58, 
6 pp., 1 PI. coloured, Calcutta, 1916. 

Calocoris angustatus Leth. (fam. Capsidae) is common throughout South¬ 
ern India and constitutes one of the worst pests of “ cholam ” (Andropo- 
gon Sorghum). Other Gratnineae are also attacked such as Cumba (Penni- 
setum typhoideum), Thenai (Setaria itahea), Maize ( Zea mays) and Abys- 
synian Grass [Eragrostis abyssinica ), but only to a smaller extent. The 
adults appear as soon as the young ear heads begin to show, and oviposit 
under the glumes or in the centre of the floret. By the time the ear heads are 
free, they contain numbers of young nymphs of the ora nge red colour charac¬ 
teristic of the first immature stages. The most damage is done when the 
grains are in the “ milk ” stage, the sucking cf the numerous nymphs caus¬ 
ing the grain to shrivel and often the whole ear head to become dry and 
blackened. 

Eggs are only laid in young and immature grains, fertilised grains never 
being chosen. Each female lays from 150 to 200 eggs, depositing from 
1 to 16 in each flower. The eggs, w r hich are usually laid at night, hatch out 
in from 5 to 7 days. The nymphs moult five times, the first moult occur¬ 
ring 3 days after hatching, and the rest usually every two days. The transi¬ 
tion from eggs to adult requires between 15 and 17 days. It is possible that 
there are two generations cn one crop of cholam. as all the ears do not ripen 
at the same time. 

Attempts to control the pest by means cf natural enemies have been 
unsuccessful, though the adults, when kept under laboratory conditions died 
from a bacterial disease. 

It is suggested that the bugs contracted the disease from the ear heads 
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on which they fed. Experiments on the bacterial disease were not carried 
out in detail, though in breeding cages it proved highly contagious. The 
nymphs were never affected and the disease seemed confined to the adults. 

Similarly, artificial methods of control (spraying; shaking the ear 
heads over water covered with a film of kerosene ; immersing the heads in 
Kerosine emulsion, traps with lights, were either inadvisable or impractic¬ 
able. It is probable that the desired remedy will be obtained by some purely 
agricultural method or by taking advantage of some tropism. A simple 
and efficacious remedy is still to be found. 

713 - A grot is segetum , Beet and Potato Pest in Germany. — bustner in Amtsbiatt 
der Landmrtschaftskammer fur den Regierungsbezirk Wiesbaden und Zeitschnft des 
Vereins nassauischer Land- und Forstwirte, 97th Year, No. 37, pp. 277-279- Wies¬ 
baden, 1915. 

The caterpillar of Agrotis segetum occasioned widespread ravage in 
beet and potato fields in Germany during 1915. 

The 3 r oung beets were often gnawed away to such an extent that 
hardly anything of the root remained. 

The potatoes were also gnawed, and where the fields were heavily 
infested it became impossible to use the tubers for human food. 

The writer thinks this invasion to be an abnormal phenomenon, re¬ 
lated possibly to the long period of drought during the spring and summer 
of 1915. The drought having destroyed a large amount of their ordinary 
food, the caterpillars were compelled to attack the beets and potatoes. 
Probability is lent to this view by the fact that the constitution of the roots 
and tubers is such as to provide the caterpillars at the same time with a 
water supply. In one locality the caterpillars disappeared completely 
from the potato fields after a fall of rain. 

714 - Nature of the Damage caused by the "Pink Boll-worm” (Gelechia 
gossypieIJa) to the Cotton Shrub in Egypt. — Cough bewis, in Ministere de 
rAgriculture, Egypte, Service technique et scienti/ique, Section d'Entomologie, Bulletin 
No. 2 , pp. 1-8. Cairo, 1916. 

A study of the nature of the damage caused by Gelechia gossypiella 
Saund, to the bolls of three varieties of cotton : Affi-Assili ”, “ Nubari ” 
and " Sakellarides ”. Second-crop material was used for study. For 
each test 100 healthy bolls w’ere chosen and compared with 100 infested 
bolls taken from the same plantation. 

The results obtained may be summed up as follows: 

x) The percentage of fibre is reduced in the bolls attacked by the 
microlepidopterc n. 

2) In almost all cases there is a very considerable diminution in 
the number of seeds developing in an infected boll as compared with a 
healthy one. The reason may be the complete destruction by the insect 
of a number of seeds while still very small. 

3) In the infested bolls, furthermore, a diminution in weight of the 
healthy seeds individually is found, which may in extreme cases amount 

%. , 
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4) In these seeds reduced vitality is also observable. Their germi¬ 
nation capacity may drop to one half of that of the seeds of healthy bolls. 

5) The quantity of fibre and seed in the infested bolls is never equal 
to that of the healthy ones. In the worst case examined it was only one 
fourth, and not more than three fourths in the most favourable case, as 
compared with that of the control specimen. 

715 - Zelleria. oleastrella and Glyphodes Unionalis, Lepidopterous Pests 
Of the Olive Tree in Apulia, Italy. — Martexli Giovanni in Bollettmo del Labora- 
tono di Zoolo%ia $enerale e agrana della R. Scuola superiore di Agncoltura xn Portici, 
Vol. X, pp. 89-102. Portici, March 2, 1916. 

During the spring and summer of 1915 the writer was instructed to 
undertake control tests against Prays oleellus F. (° tunnelling caterpillar ” 
of the olive tree) and RhynchUes ruber Fairm. at Novoli (Lecce). He was 
also to study insect pests of the olive tree which he might encounter in 
this region. He was thus enabled to observe the habits of two lepidop- 
tera infesting the olive tree, namely Zelleria oleastrella Mill, and Glypho¬ 
des unionalis Hb., with which he deals in this article. 

1) Z. oleastrella. Mill. — The adult makes its appearance in March 
and April, fluttering at twilight round the leaves of the new bushy shoots 
at a height rarely exceeding 2 metres. Mating takes place after sunset, 
and the female next oviposits on the upper or underside of the more or less 
leathery leaves (never the ver} T soft leaves), or along the green offsets of 
the shoots which have developed during the season. The egg hatches a 
few days after laying, and the young larva makes its way towards the 
leaf-stalk if born on the leaf, or climbs up quickly to the end of the shoot 
to take up its quarters in the soft terminal leaves whether detached 
from the growing point or not. Here it penetrates to the growing 
point itself, gnawing and devouring it inside, or else it remains on the 
upper surface of a young leaf, weaving a few sparse threads around it. At 
times, without leaving the coriaceous leaf on which it was born, or else 
making its way, especially in winter, to the small leaves at the end of a 
twig, the larva cuts a small hole in the upper f ace of the leaf and penetrates 
under the cuticle, where it digs a tunnel of variable length and irregular 
shape, and feeds on the mesophyll. 

When more fully grown, it discontinues tunnelling, and directly 
devours all the green parts of the plant, piercing the leaves and the leaders. 

It passes into the pupal stage in,a cocoon made of very strong threads 
and emerges in the perfect state after a period of from 12 to 20 days. 

It follows from what has been said above with regard to the feeding 
of the larva that it may become injurious when it attacks the new shoots 
of topped olive trees, young plants permanently transplanted and nursery 
plants. In the latter case in particular the insect is especially injurious, 
not only destroying the leaves, hut also detaching the growing point of 
the leader, compelling the latter to put out new side twigs, which gives 
the plant an abnormal form. 

As a means of larva control, arsenate of lead in paste with 1 % of 
water is advised. Spraying is carried out in March and April with the or- 
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dinary mildew sprayer, the jet of which furnishes exceedingly minute dro¬ 
plets. The first spraying may be followed by another ten days later. 

Among the natural enemies of Zelleria , the writer mentions a 
dipteron, Phytomyptera nitidiventris unicolor Rond, and some hymenop- 
terous parasites of the larva, belonging to the families Braconidae, Ichneu - 
monidae and Encyrtidae : Apanteles sp., Angitia sp., and Ageniaspis fmci - 
collis var. 

2) G. unionalis Hb. — The adults make their appearance in March 
and April. Mating takes place at night, and the fertilised females lay 
their eggs one by one on one of the faces of the olive leaf, of even on the 
green twigs of the tree. The larvae on hatching provide themselves with 
a shelter by means of a thin tissue of silken threads, forming with the leaf 
a sort of wide channel or tube open at both ends. 

Some hours after construction of this shelter the larva begins to feed 
gnawing and devouring the leaf parenchjuna and the tissue beneath it, 
it thus reaches the epidermis of the opposite side, but without breaking 
into it. 

Becoming stronger the larva gnaws away the entire leaf including the 
softest part of the midrib, and sometimes also the twig stem. Hence, 
in case of serious infestation, small twigs are found with their end broken 
away and residues of leaves, i. e. leaf-stalks and pieces of midrib with frag¬ 
ments of the base of the leaf. 

The same means of control are advised as for Zelleria , namely spraying 
with arsenate of lead as a paste containing 1 % of water. 

Among the natural enemies of Glyphodes there is included one of 
the Braconidae of the genus Apanteles , which is not yet clearly determined, 
and a Dipteron, Nemorilla noiabilis Meig., preying on the larva. 

716 -The Catalpa Sphinx (Ceratomia catalpae ), a Lepidopteron infesting Ca- 
talpa Cata/pa and C. speciosa, in the United States. — Howard i y . o. and 

Chittenden F. H in United States Department of Agriculture, Farmer's Bulletin 705, 
9 PP , 5 fig. Washington, D C , February 16, 191(1, 

The common or eastern catalpa ( Caialpa Catalpa) and the hardy or 
western catalpa (C. speciosa) are comparatively free from insect attack 
in the United States. Such common shade tree pests as the bag worm 
(Thyridopteryx ephemeraeformis Haw.) (1) and fall webworm [Hyphantria 
cimea Dru.) feed on the leaves, but apparently do so only in the absence 
of more palatable food. One insect, however, the larva of Ceratomia ca¬ 
talpae Bdv., feeds normally and exclusively on the foliage of these trees, 
and in some seasons does very considerable injury, often completely 
stripping the leaves from individual trees, and sometimes an entire grove. 

Owing doubtless to the increased planting of these trees outside the 
region where they are found in the wild state, this insect has extended its 
natural range, and its injuy is more widespread than formerly. It is strict¬ 
ly a North-American species, common in Virginia, Maryland and Ohio ; 
in 1888 its range was from Virginia to Florida, westward to the Mississippi 

/' $\iM) S®® April x\}i6 , ,Ho.‘ 485. (Ed.) 
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and as far north as Indiana ; of late years it has extended its range northward - 
on the Atlantic coast as far as Pennsylvania, and westward to Oklahoma 
and the Missouri. 

The insect appears suddenly in a locality in large numbers and then 
disappears for years Its eggs are laid in masses of about a thousand; 
the young larvae feeding in groups for some time. The larvae moult four 
times. In the extreme south the insect is found in all stages during the 
summer and there are three or four generations a year. Each generation 
lives about 6 weeks (in Florida) ; around Washington there are two genera¬ 
tions annually. 

A number of parasitic insects attack and kill Ceratomia catalpae . 
Among them Apanteles congregatus Say is very common and widespread 
through the eastern States ; unfortunately it is in turn attacked by two 
parasites ( Mesochonts aprilinus Ashm. and Hemiteles mesochoridis Riley 
MS.) but they are not so abundant as to prevent the beneficial parasite 
flourishing. (Apanteles) Microplitis catalpae Riley, which appears to be 
especially a parasite of the genus Ceratomia , also attacks this species. It is 
in turn attacked by parasites: Hypopteromalustabacum Fitch and ( Holcopelte) 
Horismerus microgastri Ashm. Finally the larvae of C. catalpae are 
attacked by two species of tachinid flies: Phorocera claripennis Macq. and 
Frontina frenchii Will. A few birds, including the cuckoo, the catbird 
(Galeoscoptes carolinensis) and the Baltimore oriole (. Icterus galbula) prey 
upon C. catalpae. There are several methods by which C. catalpae may 
be readily destroyed: gathering by hand, spraying with arsenical poisons, 
destruction of the pupae by spading the ground around the tree trunks in 
autumn, and by protecting the parasitic insects which attack it. The 
second is often the most practical method. Catalpa plants being frequently 
attacked by leaf spot (Phyllosticta Catalpae , etc.) and other similar diseases, 
arsenical sprajing should be combined with Bordeaux mixture. The 
following proportions are advised: 6 lbs. blue vitriol or bluestone and 4 lbs. 
of fresh stone lime to 50 gallons of water (Bordeaux mixture). To this 
1 lb. of Paris Green or 3 lbs. arsenate of lead are afterwards added. 

717 - The Parsnip Web worm (Depressaria herac liana), an Inseet Enemy of 

the Parsnip, in Canada. — Brittain \V. H. and Gooderham C. B, in The Canadian 

Entomologist , Yol. XI*VIII, No. 2, pp. 37-41, 1 Fig. PI. II. Eondon, February 1916. 

Since the summer of 1914, Depressaria heracliana Dec., which usually 
confines its attacks to the wild parsnip (Heracleum lanaium Michx) began also 
to damage the cultivated parsnip ( Pastinaca saliva) in the vicinity of the 
Agricultural College of Truro. 

The larvae of this insect bore through the sheath and penetrate to the 
young flower buds inside. Here they commence co feed, eating away and 
destroying the greater part of the buds. When the head hursts open the 
larva crawls down the leaves and stem. It feeds the green parts of the 
plant until it passes into the pupal stage within a light cocoon of silk and 
excrement. The adult emerges during the latter half of August and pas¬ 
ses the winter beneath the bark of trees. 

This insect has, in addition to the vicinity of Truro, been reported in 
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Hants and King’s Counties, in New Brunswick, and outside Canada, in 
England, Scotland, Ireland, German}", Sweden, Finland, France and the 
United States. It rot only attacks the cow parsnip (Heracleum lanatum) 
and the cultivated parsnip (Pastinaca sativa), but also the wild cairot (Bau¬ 
ms carota), Heracleum spondylium and Heracleum sibericum. 

Among natural enemies there are known in Europe : Cryptus flagi- 
iator Grv., Pimpla heraclei, Hoplismenus dimidiatus, C. profiigator Grv. 
and Ophion vulnerator Grv. 

Many larvae and pupae are destroyed by a bird, the hairy wood¬ 
pecker (Picus villosus). 

At Truro a number of hymenopterous parasites have been reared from 
this insect but are not yet determined. 

The habit of the larva of passing a great amount of its life hidden 
amid seed-heads makes the control of this pest very difficult. Spraying 
with arsenate of lead or Paris green just as the larvae w T ere hatching had 
little apparent effect. Dusting with Paris green or airs-laked lime gave 
better results. On the other hand, cutting off and burning affected seed- 
heads, as has been suggested, would result in the destruction of the entire 
crop in places where the infestation is as severe as in the Truro district. 

718 - The Cherry Leaf Beetle ( Galerucel/a cavicollis) a Fruit Tree Pest, in the 
United States. — Herrick Glenn W. and Matheson Robert in Journal of Agricul¬ 
tural Research , Vol. V, No. 20, pp. 943-949, PI. 3 *XIV-I,XV. Washington, D. C., 
February 14, 1916. 

The cherry leaf beetle (Galefucella cavicollis Lee.), reported by Davis 
as destroying the foliage of cultivated cherries at Bellaire, Mich., during the 
summer of 1894, has gradually spread and attacked other fruit trees (peach 
and Prunus spp.). During the summer of 1915, the outbreaks and the damage 
caused by these insects, which defoliated their hosts, assumed alarming 
proportions, particularly in the State of New York. 

In June and July the pest was reported from the following places: 
Sonyea (cherry and peach) ; Collins, Gowanda, Wyoming, Jamestown, 

In June and July the pest was reported from the following places: 
Sonyea (cherry and peach); Collins, Gowanda, Wyoming, Jamestown, 
Chautauqua County, Elmira, Ithaca (cherry and peach); Kennedy, Fre- 
donia, Ripley (plum and peach); Perry, Scio, Olean, Honeoye Falls, Bath 
Holland, Perrysburg, Castile and Hornell (cherry). 

So widespread an outbreak of this insect is probably due to the fa¬ 
vourable went her conditions, which allowed of hibernation with little loss 
of life. The larvae of the beetle live on the native host, the Prunus Pennsyl¬ 
vania (“pin cherry”), not attacking cultivated fruit trees, and when 
artificially transferred to the latter they die off in large numbers. 

As a means of control lead arsenate (paste) at the rate of 4 to 5 lbs. 
to 100 gallons of water is recommended ; good results have also been ob¬ 
tained with nicotine. 
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7 iy - Morphology and Biology of the Green Apple Aphis (Aphis pomi), in the 

United States. — Baker A. C, and Turner W J. in Journal of Agricultural Research, 

Vol. V, No. 21, pp. 955-993 Figs. 1-4. PI. IfXVII-BXXV. Washington, D. C,, Feb¬ 
ruary 21, 1916. 

Owing to the abundance of the green apple aphis {Aphis pomi De 
Geer) at all times, in most apple-growing regions, and the serious outbreaks 
of the species, experiments were begun at the deciduous fruit insect labor¬ 
atory at Vienna, Va. in 1914-15, in order to study the embryology of the 
insect, to explain the high mortality of the eggs in certain cases, their 
wintering condition, and the most suitable time to attempt their 
destruction. 

The stem mothers feed only on the exposed green of bursting buds 
and tiny leaflets ; later generations preferred the leaf petioles, and then the 
young newly formed twigs. They avoid the leases themselves, above all 
w T hen excessively tiny. Later, when the twigs commence to harden, the 
aphids migrated back to the underside of the leaves, where they are 
found in fairly large colonies. 

This selection of food occurred only wlien the numbers were compara¬ 
tively small. I11 case of excessive infestation, twigs, leaf petioles and the 
underside of the leaves are attacked simultaneously. 

One of the most striking symptoms of the attack is the curling of the 
leaf in the spring and the first half of summer. Contrary to supposition 
the aphid never attacked the apple fruit during these experiments. 

When furnished with a tender, succulent food during larval life, the adults 
are large, plump and light green in colour. On the other hand, if the food 
is poor in quality, the adults will be smaller, dark green, and the bodies 
will be much wrinkled. The insect will also require a considerably longer 
period to attain maturity. 

The eggs laid in the autumn on the tender twigs of the apple develop 
rapidly for a few days, after which they rest for the winter. When the 
formation of the embryo is completed in the spring an increase in tem¬ 
perature will cause the eggs to hatch. Before this, a high tempera¬ 
ture only tends to destroy it. 

The stem mother is wingless, and produces summer forms both wing¬ 
ed and wingless, the former predominating. Mating commences towards 
the close of September, and the fecundated eggs are laid at the ends of 
twigs as stated. 

A. pomi was first mentioned by De Geer in 1746, in Sweden, and has 
been successively reported and described by various writers in all parts of 
Europe, Turkestan (Asia), and the Orange River Colony (Africa). 

It certainly made its appearance in the United States as far hack as 
1883, in the State of Washington and the district of Columbia. It was 
reported in 1894 at St. Louis, and in 1897 in Illinois, It is now common 
w T here ever the apple tree is cultivated. 

In Canada it abounds in all provinces from Nova Scotia to BritislfCo- 
lumbia. 

In America, just as in Europe, really serious and injurious outbreaks 
occur at various intervals. In 1911, Virginia sustained heavy damage. 
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Effect of Food on Rapidity of Development and Reproduction of A phis pomi . 



Poor iocd, insects small 

--I 


Good food, insects laij^c 


Uxpciimenl 

No. 

T»atc Pirnal 

bom pcnod 

Number 
of youm> J 
produced 

Ivxpe- 

riuicnt 

No. 

Date j Pupal 
bom | pcnod 

Nund ci 
ot vuiim* 
pioduml 

i 559 

, Aug 5U1 10 Days 


1017 

Aug. 13th 7 I)ujs 


1 6-13 

; Aug. 14th to-12 » 

8 I 

j I 687 

i Aug. IQtll ' 7-8 » 

28 

1645 

1 ( 

1 do. 10-12 » 

14 

| I 839 

! Sept. 1 si 1 7- 8 » 

20 

i 48S 

> July 2Stli n-13 » 

44 ! 

j 1754 

1 Aug 21st' 7“8 » 

25 

1 660 

Aug. 17th 12 -|- » 

i - ! 

1 S07 

' Aug. 27tli 7-8 » ; 

25 

1 852 

Sept iotb 12-14 » 

i — i 

1 856 

J Sept. 2nd 8-9 )> 

23 

Yveiage . . 

— II -5 

10.251': 

— 1 7*7 

2d 2 


In 1912 the States of New England and New York were ravaged by the insect. 
There are, however, some parts where the insect is constantly present and 
injures the crops ever} year, such as Colorado, for instance, where it is 
rightly regarded as one of the worst orchard pests. 

Appended is a list of 19 publications. 

720 - Platypus wilsoni , a New Species of Coleopteron Attacking Coniferous 
Trees in British Columbia. — Swain k J M. in 7 he Canadian EiUmnola ,/S /, Yol, XJA’m, 
No 3, pp. 97-100 with plates VI-VII. I/>ntion, March 1916 

This insect is very abundant and injurious on the southern half of 
the coast of British Columbia. The adults excavate a cylindrical tunnel from 
about 6 to 14 inches in length through the bark and directly into the wood 
of large and small trunks, in small trunks usually curving around the heart- 
wood. A characteristic fungus always found coating the .walls, and causing 
black stains, serves as food for the larvae, and to a lesser degree for the 
adults. Eggs, larvae and adults are found free in the tunnels. It attacks 
all conifers of the British Cohunbia Coast, with the exception of 'Flutya 
and Chamaecyparis , but is most abundant in Pseud olsuga, Tsitga, and 
Abies grandis . Dying or badly weakened trees and freshly cut logs arc 
usually selected for attack, but standing trees with abundant green 
foliage are not infrequently affected. Frequently, this insect pest attacks 
the trees injured by ground fire. A tree attacked by Platypus wilsoni 
and by Gnathothrichus is invariably beyond hope of recovery. 
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FIRST PART. 

ORIGINAL ARTICLES 


The Present State of Agriculture in Sweden 

by 

Professor H. J uhlin-Dankfelt 

Secretary to the Royal Academy of Agriculture tn Sweden. 


Since the remotest times, Sweden has been practically entirely an agri¬ 
cultural country. Half a century ago agriculture was still almost the only 
industry of the country, and production was sufficient for the needs of 
the population. 

Since then the importance of agriculture has undergone a continuous 
decline. The proportion of persons directly deriving their livelihood from 
it has not kept pace with the increase in the population,or with the growth 
in the cultivated area. In 1870, rough calculations showed the agricultural 
population to form 71.9 % of the total, with 476 persons per 1000 acres of 
cultivated land, but in 1910 the corresponding figures were 48.2 % and 
292 persons. Notwithstanding this, up till 1890 the agricultural popul¬ 
ation showed an increase in absolute numbers; after that date it fell from 
2 915 000 to 2 663 000. 

During the same period agricultural production became more and more 
inadequate to supply home consumption. In the period 1871-1880 the 
value of exported agricultural produce was on the average equal to that 
of imports (imports 52 932 000 kroner ; exports 55 497 000 kr.) (1); bet¬ 
ween 190X and 1910 the average for all imports was nearly double that of 
exports (no 409 000 against 55474000 kroner), and from that time till 
19x4 the discrepancy has continued to grow. 

These facts, however, prove neither absolute stagnation noi decline of 
agriculture, its production having grown in greater proportion than the 
number of the population, namely 4 times, as against 2.5 times in the course 


(l) 1 Swedish krone = 1 s. 1 1 / s J. 
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of a century. The average value of a crop of the country has about doubled 
since 1880, with an increase of 50 per cent, since 1900. The consumption 
per head, however, has shown a still greater increase, rising in one century 
from 515.88 to 992.08 lbs of cereals and from 194 to 399 lbs of bread-stuffs 
(rye and wheat) per person. 

The relative retrogression indicated by these facts is chiefly due to 
the rapid development of industry, which absorbed a constantly growing 
proportion of the rural population, leading to what is termed “ the 
desertion of the countryside The value of industrial products rose from 
1000 million kroner in 1909 to 1772 million in 1912, while the crop value 
in the same period only went up from 600 to 900 million kroner. 

To remedy this state of things various measures have been adopted 
for the promotion of agriculture. One of these was the reorganisation of 
the agricultural administration. In 1882 the administration of State fo¬ 
rests and domains was placed in the hands of a new institution, the Direc¬ 
tion of Domains, and 7 years later the Department of Agriculture was estab¬ 
lished as a central office for agricultural matters, which had till that time 
been dealt with by the executive Committee of the Royal Academy of 
Agriculture. In 1900 agricultural affairs were transferred from the Home 
Office to the newly created Ministry of Agriculture. Since 1889 the Aca¬ 
demy Gf Agriculture, in its capacity as a scientific society has confined its 
work to the stud} r of scientific questions in connection with agricultural ex¬ 
periments. 

In the provinces, the chief intermediaries between the Government and 
farmers in all matters involving the welfare and progress of agriculture are 
the Societies of Rural Economy. Their duty is to work in their respective 
districts for the development of agriculture and allied industries, by educa¬ 
tion, by example, and by distributing rewards. They organise competi¬ 
tions, compile figures to form a basis of agricultural statistics, etc. They 
possess considerable resources, amounting in 1913 to about 4 million kroner 
(investments 400 000, members" subscriptions 50 000, public subscrip¬ 
tions 2 434000, special appropriations 775 000 kroner). 

The growing concern of the public authorities for the development of 
agriculture is also evident from the considerable increase of State expendi¬ 
ture for this object of late years. Such expenditure amounted in 1901 to 
6.r million kroner or 3.3 per cent, of the total estimates ; in 1915 it attai¬ 
ned 14.1 million kroner, or 5.2 per cent. 

Agricultural wealth is continuously increasing, though more slowly 
than the total wealth of the nation. According to the official taxation 
assessment, the following were, in 1900 and 1914, the values of real estate in 
millions of kroner : 


1900 1914 


Agricultural estate. 2 353 » 52 % 3 762 *= 38 % 

Other estate. 2 147 = 48 % 6021 = 62 % 

Totals. 4 502 *= too <4 7S3 ~ too 
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A special calculation made in 1908 gave the following values (in mill¬ 
ions of kroner) for real and personal agricultural property. 


Real estate. 3 679 = 26.6 % of the national wealth 

Livestock. ....... 660 = 4.S % ” ” ” 

Implements etc . . . 322 = 2.4 % »” ” ” 

Total ... 4 661 = 33.S % of the national wealth 

Needless to say, in a country as extensive and varied in character as 
Sweden, the ratio between the values cf the different descriptions of pro¬ 
perty changes very much. Neglecting extreme cases, these values on 
normal farms may be estimated as follows per acre of land cultivated : 


Land capital. 

160 — 

800 kroner 

Livestock. 

So — 

240 *' 

Implements, tnadinetj’, etc. . . . 

40 — 

200 ” 

Working capital. 

So — 

160 *’ 

Total . . 

360 — 

1 400 kroner 


Agricultural Credit. — The real estate is generally encumbered with a 
considerable mortgage debt. For all the real estate together it amounted 
in 1912 to 51.7 per cent of the taxable value, but the share of agricultural 
property in this figure is not known. 

Agricultural land credit is provided by 10 District Mortgage A ssociations, 
organised on the pattern of the German " Landschaften The loans are 
granted by the General Mortgage Bank of which the said associations are 
the sole members. This bank operates under the control of the State, which 
provided it with a guarantee fund of 30 million kroner in State stock. The 
outstanding loans by the provincial associations amounted in 1913 to 291 
million kroner, or 7.7 per cent of the value of the mortgaged property. These 
societies are resorted to chiefly by large real estate owners ; small owners 
generally apply for the necessary advances to ordinary banks, public loan 
funds and private persons. 

The provision of financial facilities for working capital has just been 
organised by a law of 1915 through the agency of Local Agricultural Co-op¬ 
erative Societies and Central Societies, but none of these institutions has yet 
begun to operate. 

Association and co-operation , which at present play so important 
a part in the advancement of agriculture in most countries, did not gain 
a footing in Sweden until a late date. Latterly, however, they have made 
great headway concurrently with the growth of interest in the small far¬ 
mer. The first co-operative dairies sprang up between i860 and 1870, 
and, after various changes in organisation, multiplied until they numbered 
about 600, or 40 per cent of all the dairies of the country. 

Later on, about 1885, farmers began to form associations for the joint 
purchase of fertilisers, concentrates and other primary necessities, and, in 
1905, this co-operative movement resulted in the creation of the National 








IU HLIN-DAXXF 


Q2^ 

Union of Provincial Societies and Local Associations . The latter, now ex¬ 
ceeding 1,000 in number, receive orders, effect the distribution of the goods 
purchased and collect payment. The provincial societies, at present 
numbering 22, receive orders and conclude transactions either direct 
with manufacturers and traders, or, in most cases, through the agency of the 
National Union, whose turnover in 1915 amounted to 24.5 million kroner. 

The fundamental principle of this co-operation is the supply of goods 
at the market price of the day and the distribution of the profits among the 
participants rateably to the purchases of each. Associations or unions 
were afterwards formed to provide for almost all the needs of farmers in 
almost all branches of their work. These associations placed all the tech¬ 
nical facilities of modern agriculture at the disposal of all growers, parti¬ 
cularly small farmers, and assisted them to market their products to advan¬ 
tage, at the same time instructing them, by competent advice in all matters 
concerning agriculture and stock rearing. It is this latter point which 
lends importance to these associations in quite as great a degree as the eco¬ 
nomic advantages which they directly provide for their members. 

The principle gaining ground more and more in these associations is 
that each member has one vote only, while participation in the profits and 
expenditure is in proportion to the shares held by each member or the area 
of his cultivated land, the number of his cows or the amount of his purchases 
or deliveries. 

The present status of agricultural associations is shown by Table I 
containing statistics in reference to the different classes of economic soci¬ 
eties in connection with Swedish agriculture. 

Table I. — Swedish Farmers 9 Economic Societies. 


Mortgage Credit Societies. 10 

Purchasers’ Societies : 

National Union. 1 

Provincial Societies... 22 

Local Associations. 1 100 

Societies for the production of peat litta .... 

Stock rearing Societies : 

Stud Societies (Horses) . ibo 

” ” (Bulls). 1 600 

(Pigs). 600 

Inspection Societies (for cowsheds, piggeries, etc.) . . 750 

Poultry-keeping Societies and Egg Sales Unions ... — 

Cooperative Dairy Societies. 700 


Societies for exportation of Butter. 

Co-operative Butchers. . . . .. . 

Societies for the Sale of Seeds. 

Societies for the Sale of Market-garden produce. . . 

Societies of Fruit-growers . .. 

Fisheries Societies .. 


4 

420 
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THE PRESENT STATE OF AGRICULTURE IN SWEDEN 


Labour (i). — The relative decline of the agricultural population has 
exerted a perceptible influence not as regards the number of farmers (land* 
owners and tenant farmers), but only as regards the number of labourers. 
It imposed greater economy of labour, but gave rise to no real difficulty in 
finding the necessary labourers for agricultural work and care of livestock, 
except in 2 cases : 

x) For the extensive sugar beet cultivatons in the south of the coun¬ 
try, emigrant labour had to be engaged, coming chiefly from Galicia and 
Poland, to the number of 1 000 to 1 300 persons of both sexes. 

2) There is a permanent difficulty in finding farm hands, male and 
female, to look after the livestock and milk the cows. 

The shortage of labour has also led to a considerable rise in wages, 
which have increased threefold since 1870, the present yearly wage for a 
man being 320 kroner, and for a woman 180 kroner ; the day wage in summer 
{without board or lodging) is 2.5 kroner for a man and 1.5 kroner for a wo¬ 
man ; these figures are the averages for the entire country. 

Wages are generally the largest item of farm expenditure, and there¬ 
fore their rise, which far exceeds that of the selling price of agricultural 
produce, has been a powerful factor in weakening the economic position of 
agriculture. 

Hired labour formerly consisted chiefly of farm hands, male and female, 
hired by the year against fixed salary and board and lodging in the farmer's 
house; on rather larger farms, again, a considerable part of the work was 
carried out by peasants who were under certain obligations of labour or 
payment, and by persons (“ Torpare ”, “ Kothner ”) to whom small holdings 
were granted in consideration of a number of days' labour per week, with 
the right also of doing paid labour. Great changes have taken place in 
this respect. Farm hands of both sexes are generally quick and strong la¬ 
bourers, but owing to the trouble of finding them board and the difficulty 
of moral supervision over them, the attempt has been made to replace them 
by married labourers (“ Statare ”) receiving wages and lodging; the lat¬ 
ter, however, instead of being fed in the employer’s kitchen, receive a given 
quantity of the most important commodities, for instance, about 24 cwt. 
of rye; 22 bushels of potatoes; 6 or 8 cwt. of wheat for feeding livestock 
(pigs) per year; 5 % pints of full-cream milk per day, the same quantity of 
skim milk; wood fuel, and a piece of land for planting potatoes. 

The forced labour tribute due from certain peasants either in the form 
of days of work or particular kinds of work, has long since been replaced 
by payment of a tenancy rent in money ; among the “ Torpare ” who oc¬ 
cupy the above small holdings, the tendency to pay their dues by working 
them off has become more and more general. This form of contract is 
extremely favourable, both to the landowners who obtain labourers at the 
cost of the rent of patches of land of little value transferred to the latter, 
and to the tenants who thus have their own home, w r hile their livelihood 
is secure, as they are always certain to find work on the owner’s farm. 


(1) See international Review of Agricultural Economics , February, March and April 1 
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Xotwithstanding these mutual advantages, however, the number of 
such tenants shows a tendency to decline, and the difficulty of finding new 
ones becomes greater and greater. Consequently, agricultural labour con¬ 
tinues to be supplied by farm hands, male and female, engaged by the 
year or for six months, but in the case of large agricultural estates, chiefly by 
“ Statare ”, or married labourers, who receive wages in money and in kind 
and are also bound to allow their wives to assist, for an agreed payment, 
in milking the cows and in harvest work. In all cases, however, the en¬ 
deavour is to reduce the number of labourers on fixed contract as much as 
possible, replacing them by day or job labourers. 

The Cuxtivated Land and its Utilisation. The total area of land 
in Sweden is about 101,400,000 acres divided as follows : 


Table II. — Division of Land in Sweden. 

Area % of total 

in acres area 

Gardens. 113 671 0.1 

Arable land. 9 085 867 9.0 

Natural grass-land. 3 x^S 054 3.1 

Forest. 54 943 685 54.2 

Unproductive Land. 34 107 213 33.6 


Nevertheless, owing to the great size of the ccuntry (extending between 
latitudes 55°2’ and 69°4 ; ) and its geographical and geological configuration, 
there is a great difference in the relative proportions of the different kinds 
of land both between north and south and between the mountain and fo¬ 
rest stretches of country with moraine soil in the interior and the clayey 
or sometimes sandy plains bordering the coasts between the Baltic and the 
Kattegat. The extremes are represented by the province of Scania, where 
cultivated land forms as much as 60 per cent, of the total area, and that of 
Norrbotten, in which less than 0.4 per cent, of the land is cultivated. The 
area of cultivated land is continually on the increase, chiefly through the re¬ 
clamation of marshes, but the proportion of increase shows a constant de¬ 
cline. 25 3?ears ago the increase was usually 74 133 acres per annum, but 
during the last ten years it has only been 24 711 acres per year. This is. 
a consequence of the increased cost of labour. The bulk of the reclama¬ 
tion work is carried out with the assistance of the Government, which in 
1915 for instance appropriated 1 400 000 kroner for loans with that object,, 
and 2 350 000 kroner for grants not subject to repayment. 

Clearing w r ork is principally carried out on the peat soils, which have 
gene up greatly in value for cultivation purposes since rational fertilisation 
was rendered possible by the use of artificial manures. The results obtain¬ 
ed in this direction were due to a large extent to the investigations of the 
Swedish Marsh Reclamation Society. 

Small farms show a continuous increase at the expense of the large 
ones, the number of which is constantly decreasing. The former total about 
369,000, besides which there are about 140 000 small holdings, mostly al- 
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loited to labourers against payment in the form of labour for the landlord. 
It is calculated that on about 70 per cent, of the independent farms, and 
on all the holdings, the area of cultivated land does not exceed 25 acres, 
which means that they can be worked without hired labour. Farms ave¬ 
raging 25 to 124 acres of cultivated land represent 28 per cent and large 
estates with more than 124 acres of cultivated land a little more than 2 per 
cent, of the total number. 

The area of cultivated land is divided as follows among the different 
classes : one half belongs to farms of medium size ; about one fourth to 
small farms ; and the same to large estates. 

This distribution, however, varies greatly in different parts of the country, 
the large estates, particularly manorial estates, lying chiefly in the fertile 
plains, while the small ones are in the uplands where the cultivated land is 
scattered among the mountains, rocky hills, marshes and streams. In the 
northern forest districts in particular there are hardly any but small ten¬ 
ant farmers, the land belonging mostly to big forest estates. Increased 
facilities of transit and industrial development have also to some extent 
affected the distribution of agricultural property, small farms being numerous 
in the neighbourhood of large towns, industrial centres and railway junctions. 

In Sweden the land is for the most part tilled by the owners themsel¬ 
ves, in the proportion of about 85 per cent.; the larger the acreage of farms 
the greater the proportion worked by tenant farmers. The position of the 
latter tcwards the landlord has been greatly improved by the new law r s of 
1907 and 1909 on tenant farmers. In the northern provinces especially, 
where a large proportion of the land belongs to commercial companies, the 
rights of the landlord have been restricted in favour of the tenant farmer. 

Measures for the Benefit of Small Farms . The great increase in the num¬ 
ber of small farms is partly due to the attempts made to stem townward 
migration. In order to facilitate land settlement by small farmers, the State 
has for some time been selling the land in small plots. All Crown domains 
not yielding a minimum which was fixed in 1874 at 200 and in 1892 at 
600 kroner, are put up for sale when the farm leases expire. Under the de¬ 
crees of 1894 and 1899, moreover, .those parts of Crown domains which are 
suitable for forming separate farms must be split up and put up for sale or 
let. Between 1894 and 1912, about 1800 small farms were sold in the central 
and southern part of the country. In the northern provinces, portion 
of forest domains suitable for cultivation are allotted rent free for the first 15 
years, and for a moderate fixed rent during a further 50 years. The pri¬ 
mary object of these grants was to provide the public authorities with the 
necessary labour for forest maintenance, but no obligation in this respect 
is imposed on the settlers. The number of holdings of this kind is 
about 1 200. 

Division into small holdings is greatly facilitated by the simplicity 
of legal formalities, chiefly owing to a law of 1896 which enables cultivated 
land to be separated from forest, the latter being more difficult to work in 
small plots. This law however does not apply to the northern provinces, 
where agriculture could hardly be self-supporting without the contribution 
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of the forests to the financial return. The Government has encouraged the 
increase of small farms by a system of financial facilities. Loans are granted 
up to the amount of 5/6ths of the value of the land and buildings, at 3 
per cent interest with repayment over a long period. Between 1905 and 
1913, about 8 900 loans were granted representing a total slightly above 
25 million kroner. 

For a quarter of a century the small farmer has also been provided for 
in other respects by the public authorities, having been the chief one to 
profit by the subsidies granted for the reclamation of waste land and the 
development of stock rearing, and also by the assistance furnished by scien¬ 
tific agriculturists in the service of the State or rural economy Societies. 

The Government furthermore allocates every year a certain sum (now 
400 000 kroner) for the encouragement of the small farmer in the following 
ways : 

(1) Premiums for the clearing of small areas of brushland etc. 

(2) Competitions between small farms with premiums and conditional 
loans (totalling about 50 000 kroner per year) for works of improvement ; 
if the work has been carried out satisfactorily within the time fixed, the re¬ 
payment of the loan is postponed. 

(3) Subsidies to Inspection Societies and Societies for the proper 
keeping of books of account on farms. 

(4) Educational courses (in 1913, 264 courses at a total expenditure 
of 71 000 kroner) and excursions for agriculturists, male and female (in 
1913, 8x0 persons took part), with subsidies totalling 61 000 kroner. 

Crops . —- The types of crop grown differ greatly according to climatic 
and soil conditions, and general farming standard. The simplest methods 
of cultivation are practised in the north. Grain growing is very limited 
there owing to the short summer ; it only extends over 10 to 30 per cent, 
of cultivated land, and mostly compiises spring cereals; chiefly 4-rowed 
barley which is the earliest, while winter wheats, which occupy the land 
for 2 summers, are less suitable. Fallowing is only applied before the 
winter wheat. Towards the south, oats gain the upper hand. Artificial 
grass-lands cover a wide area (averaging 60 per cent, of the cultivated area) 
in the northern provinces, and are left uncleared for a longer or shorter pe¬ 
riod of time (up to 20 years) in the more northerly parts. 

In the central and southern portions of the country there is greater 
equality of distribution of the different cultivations. In proportion as 
the general farming level improves, fallowing and laying down to grass 
decreases, while on the other hand grain crops and pulse crops for green 
or dry forage increase ; above all there is a large increase in root crops or 
forage. 

In those parts of the country where farming practice is on a lower plane 
the most usual rotations are as follows : 1) fallow; 2) winter cereal (rye 
and wheat); 3-5) artificial grass-lands; 6-7) spring cereals (oats and bar- 
v ley), pulses (peas and vetches) and mixed crops. An almost equal propor- 

(about-40 %) of the land in this part of the country is under grain and 




THE PRESENT STATE OF AGRICULTURE IN SWEDEN 


929 


leys, 10 to 15 per cent, of the land being fallow, 3 to 4 per cent planted with 
potatoes and 0.5 to 1.5 per cent with forage root crops. 

In the districts where farming practice reaches the highest level, fallowing 
often disappears, the soil* being tilled by harrowing and ploughing in, especial¬ 
ly after the hay and green forage crop ; the land is only sown to grass for one 
or two years, and to the extent of 15 to 20 percent of the acreage cultivated. 
The greater part of the land is under grains and pulses, cropped when 
ripe or as green forage. Finally, particular attention is gi\en to root crops, 
which may occupy up to 25 per cent of the arable land. As examples of 
the rotations practised in these districts there may be mentioned: 1) green 
forage (peas, vetches, oats and barley); 2) winter cereals (particularly 
wheat); 3) toot crops (sugar beet and forage roots) ; 4) spring cereal; 
5) grass ; 6) spring cereal — or else 1) root crops ; 2) spring cereal; 3) grass 
or green forage; 4) winter cereal. 

The distribution of the different types of cultivation varies greatly 
according to the quantity of soil and the climate. Winter cereals are chiefly 
cultivated in the plains, where they take up 15 to 20 per cent of the cultiva¬ 
ted land, wheat only in clayey soils, and rye in sandy soils also, where, to¬ 
gether with potatoes, it forms the most important crop. In marshy soils 
winter cereals do not stand the climate well. Wheat, -which is more exact¬ 
ing than rye as regards the nature of the soil, on the other hand furnishes a 
greater yield under favourable conditions and its cultivation has been consid¬ 
erably extended of late years. 

Barley 7 and oats are only grown as spring cereals, barley, (4-rowed) chiefly 
in high lands with light stony soil ; oats everywhere, except in the north 
of the country, cover the greater part (up to 30-40 %) of the cultivated land, 
being chiefly planted on lean and also marshy soils. 2-rowed barley 
is only grown in the plains, chiefly on the best soils with a sufficient propor¬ 
tion of lime. 

’ Peas and vetches are almost everywhere grown mixed with oats and 
barley, rarely alone ; this crop is chiefly raised on soils rich in lime. Beans 
are entirely limited to the lands skirting the west coast. 

Potatoes are cultivated on all the farms of the country, generally in 
proportion to local need, so that almost everywhere the same proportion 
of the land is allotted to this crop (3 toy %). In the southern provinces 
alone, where the soil is sand}", the area planted with potatoes is considera- 
ably larger, the excess of the crop over local consumption being used chiefly 
for the manufacture of alcohol and starch. Eoot crops are mostly grown 
in the south of the country, where the sugar beet, under intensive culti¬ 
vation, is of great importance from the point of view of rural economy. 
In Scania this crop occupies 10 per cent of the cultivated land, while in 
the other provinces it rarely exceeds 1.5 to 2 per cent. It receives special 
attention owing to its importance in crop rotation and for stock rearing. 

Natural grass-lands were at one time very extensive, hut have now 
largely been brought under cultivation, the remainder now occupying only 
one-third of the productive surface. Most of these grass-lands receive 
no cultivation or manuring whatever and their yield is consequently 
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rather low, probably not averaging more than 12 cwt. of hay per acre.. 
Of late years, following German example, the grass-lands have begun to be 
used for grazing on rational lines, producing a considerable increase in 
their yield. 

Seeds . — Grain and leguminous (pea, bean and vetch) seeds as well as 
seed potatoes are obtained from home crops exclusively. Until lately on the 
other hand, seeds of forage plants (including root crops) were mainly im¬ 
ported. This is of course a weak point, but it does not mean that with the 
majority of these plants there is any difficulty in growing good quality seeds 
within the country. On the contrary, Swedish seeds are held in high esteem 
because of the certainty of their being suited to the country, and of the 
guarantees obtainable as to purity. 

With regard to pasture grasses, the majority of the most common spe¬ 
cies, timothy, red clover and hybrid clover are cultivated. Red clover is 
distinguished into the early and late varieties, the former being used for 
sowing leys of i or 2 years duration, particularly in southern Sweden, and 
the latter for longer periods. Both late and hybrid clover seeds are grown 
chiefly in the country, while those of early red clover are almost entirely 
imported. They are termed “ Silesian clover seeds ”, but they are also 
imported from Bohemia, Moravia, and especially Russia. French, Italian 
and American red cloveis are wanting in powers of endurance, and are 
therefore not rated very high. To facilitate verifying the origin of seeds, a 
law of 1909 provides that red clover, hybrid clover and timothy seeds must 
when imported be dyed red with eosin. Seeds of pasture grasses (except 
timothy seeds) and for root crops are still mostly imported, but during the 
last few years the most common forage plants in addition to timothy such 
as cocksfoot, rye grass and brome grass, as well as radishes, turnips, carrots 
and sugar and forage beets have begun to be grown for seeds to an ever 
increasing extent and with perfect success. 

Seed testing . — There are 17 establishments receiving Government 
grants and operating according to official regulations which are substanti¬ 
ally the same in Scandinavian countries. This testing has been carried 
on for 40 years (since 1877), and as a result the quality of the seeds put 
on the market is generally fairly satisfactory, and adulteration is rare. 

Yields. —The averages in Sweden (wheat, 16.72 cwt per acre, iye L2.74 
barley 12.74, oats H-94, potatoes 79.65, sugar beet 238.90, forage roots 
278.78) are almost the same as the average figures for Europe. They are below 
those of other Germanic countries, but higher than of Slavonic and Eatin 
countries, excep: Belgium. These averages, however, like the level of 
agriculture, vary greatl} in the different parts of the country. In the best 
regions the> approximate to the crop value of the countries leading in this 
respect. The constant increase of yield recorded during the last decade 
justifies the hope that progress will continue. 

This progress in yield is largely due to the fact that the old seeds 
have been replaced by better grades coming mainly from the Svalof Insti¬ 
tute, which enjoys the highest repute even outside the country for 
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its work of improvement of crops (1). The varieties of oats and barley 
which are most grown in the country give on the average a crop 15 to 29 
per cent, bigger than that of the old variety, and the latest improved wheat, 
though only grown to a small extent so far, shows a still higher superiority 
over the old varieties. Of course progress in this respect is chiefly observ¬ 
able in the southern and most fertile portions of Sweden, while the diffi¬ 
culty of increasing the yield by seed improvement increases in proportion 
as the summer becomes shorter, the soil poorer and the climate drier. 

Agricultural Improvements. — The increase of yield is partly the result 
of land improvements and progress in cultivation work. Drainage is of 
the utmost importance in a country where the land is so hilly and broken 
and the soil is as retentive of moisture as clay and peat soils. This matter 
however, is still largely neglected, a large portion of the land being drained 
by open ditches only', and drainage by covered conduits and pipes mak¬ 
ing but slow progress owing to the high cost of labour. To encourage cov¬ 
ered drainage on small farms, the Government grants loans at low interest. 

Progress is more marked as regards ploughing, which is now' done deep¬ 
er, generally to at least 7 3 / 4 inches but often to 10 inches. Attention is 
also given to methodical utilisation of the soil moisture, which is of the ut¬ 
most importance in a country where the rainfall during the 6 summer 
months usually does not exceed 13.3 inches and during each month of the 
spring and early summer (May and June) is only 0.78 to 1.57 inches. 

In ploughing during spring and summer the principles of dry farming 
are generally applied, that is to say. the soil is usually consolidated so that 
the capillary' moisture can rise from the deeper strata, and the surface 
layer is loosened to prevent loss of moisture by evaporation. 

The striking development of the industry of agricultural machinery 
in Sweden has been a factor in more effective and scientific tillage. This 
industry supplies the country with machines and implements which meet 
farming requirements, and it has now made such strides that whereas in 
former years a considerable quantity of such machinery' was imported, it 
is now exported to a value of 12 to 15 million kroner. 

Manmes and Manuring . — Liming. The regions where the land is made 
up of limestone rocks, belonging chiefly' to the Silurian formation, far 
exceed in fertility those poor in lime and belonging mainly of archaic 
origin. The manures used in these regions are, to a large extent, either 
finely ground limestone or lime, and also, but only to a small extent nowa¬ 
days, marl. In order to promote the use of these effective means of in¬ 
creasing fertility', the Government makes a grant towards the cost of car¬ 
riage of lime for manuring purposes. 

Farmyard Manures. —As, comparatively speaking, there is plenty 
of livestock, there is no shortage of stable manure , which has latterly been 
put to more effective use. Instead of manuring only once per rotation, 
as was done formerly, the manure is now spread over several breaks, so as to 


(i) See June 1913 ; pp. 851-860, The Swedish Svalof Institute, by X Hjalniar Nilsson, 
pp. 861-870 ; Wheat and Oat selection at Svalof, by H. Nilsson-Ehle. 
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render its effect more uniform and complete. Greater care is also taken 
to preserve the fertilising elements, especially the nitrogen, in the manure, 
The stable manure is usually mixed with peat litter and compost. It has 
become more and more usual to provide the dung pit with a concrete bottom, 
and , on small farms, to keep the dung heap in a special shed. 

The use of chemical fertilisers is still very limited. On marshy soils 
very poor in phosphorus and potash, potassium phosphates and salts are 
still used, and on soils poor in humus, for grain and root crops, phosphates 
and Chili nitrate or cyanamide are also in general use, but the quantities are 
too small to produce a maximum yield. The chemical manures are chiefly 
imported from abroad. Superphosphate and cyanamide, however, are 
manufactured within the country in quantities exceeding home consump¬ 
tion, the crude phosphates for the former being in turn imported. Two 
steel works also produce phosphated slag, but the supply from this source 
does not suffice for even half the consumption. Attempts have been made 
at different times to obtain potassic manures from the abundant strata of 
rocks with high potash contents in the country, but without success 
hitherto. The quality of chemical fertilisers is tested at 9 chemical 
Stations which receive State grants. 
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721 - Creation of a School of Silkworm Rearing in the Republic of Colombia. — Re¬ 
vista agricola , Organo del Minister 10 dc Agmultura y Cunumo , Year 1, No 11, pp. 642-644. 
Bogota, November 1915. 

By law No. 13 of 1915 the Government of Colombia provided for the 
encouragement of the silk industry which may prove a source of wealth to 
the country, In pursuance of this law, some trials of mulberry growing 
and silkworm nurseries having proved successful at Bucaramanga, there 
was created in that town, by decree No. 1989 of 1915, a School of silkworm 
rearing to w T hich an annual appropriation of i860 pesos (£387.10 s. at 
par) has been made, to which there will be added the proceeds of the silk 
produced, woven and sold by the School. 

722 - The Organization of the Cuban Agricultural Experiment Station (Progress of Agri¬ 
cultural Science in Cuba), — Crawley J. T. (Director of the Cuban Agricultural Experi¬ 
ment Station). Modern Cuba , Vol. 5 (8), No 2, pp. 28-46, Havana, Feb , 1916. 

The Cuban Agricultural Experiment Station was established at Santiago 
de las Vegas in 1904 by the first President of the Republic of Cuba. 

The Station is divided into Departments, each with its chief, assistants, 
and necessary laboratory and other facilities, as follows. 

1 ) Agriculture. — To this Department is given the experimental work 
with the more important crops, such as sugar cane, tobacco, com and the 
various crops used for cattle feed, and green manuring. 

2) Horticulture . — This has charge of the growing cf fruits and ve¬ 
getables, and the caie of the grounds, 

3) Botany. — This Department has gathered and cares for an her¬ 
barium of Cuban plants, and has charge of the study of forest trees, their 
distribution and utilization, vegetable fibres, medicinal plants, etc. 


agricultural 
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4) Chemistry. —- Analysis of soils, fertilizer and agricultural products; 
not only those originating in the Station but those sent from without. This 
Department also has certain well-defined fertility problems for investiga¬ 
tion. 

5) Pathology and Entomology. — This is one of the most important 
Departments, since it has to deal with the difficult problems of the study 
of insect and plant diseases and proper methods for eradicating them. 
The problem has been more difficult owing to the fact that the tropics offer 
ideal conditions for the development of plant enemies, both insect and 
fungoid, and since so little work of this kind has been dene in the tropics. 

6) Animal diseases. — The laboratory carrying on investigations 
in animal diseases, and engaged in preparing vaccines and serums, was estab¬ 
lished under the direct supervision of the office of the Secretary of Agricul¬ 
ture and was transferred to the Station in March 1914. While it has the 
study of animal diseases in general, its principal work at the present time 
is the preparation of vaccines used in combating anthrax, black-leg, and 
heg cholera. 

7) Veterinary Medicine and Animal Husbandry. —• This Department 
is charged with the introduction and breeding of the best breeds of domestic 
animals, the study of butter and cheese making, the feeding values of various 
Cuban-grown feeds, and also the study of animal diseases. 

While each Department has its own apparatus and problems, yet there 
is no fine line of demarcation between them and the closest cooperation among 
all officers is fostered. 


CROPS AND CULTIVATION. 

agricultural 7L3 - Temperature Changes due to Terrestrial Radiation and Relation of the Latter 
?beteorology to Plant Growth. — Roster Giorgio, in Alii della Reale Accademia dei Gm^ofili di 

Firenze , 163rd Year, Part I, pp 1-27. Florence, January 1916 

The altitude chosen for meteorological observatories, their inevitable 
northerly exposure, and the arrangements for protecting the instruments 
from local influences, create an artificial environment differing too much 
from that of plant life. Consequently the information gained hardly admits 
of application to such life. The proper course would be for all determina¬ 
tions made for purposes of agriculture (such as mean temperature of seasons, 
months and days, mean and absolute extremes, heat variations at short 
intervals causing variability of climate) to be conducted under heat, light, 
wind and moisture conditions as near as possible to those of plant life. 

Maximum and minimum thermometers are best placed in the open air. 
If there is only one instrument it should be put at a height of 3 ft. 3 ins.; a 
second, if available, at a height of 6 ft. 6 ins. A third might very usefully 
be put under high timber trees at a height of 4 ft. 11 ins., in order to 
ascertain what amount of protection from terrestrial radiation these trees 
afford to plants under cover of them. In his garden of Otonella, island of" 
Elba, Italy, the writer found that a thermometer placed under the dense 
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foliage of a carob tree shows minimum temperatures 3 to 4 degrees Centi¬ 
grade above those cf a thermometer in the open air. 

In the same garden, from March to September 1913, observations were 
taken of the daily variations of temperature by means of a registering thermo¬ 
meter 20 ins. from the ground, receiving all the heat of the direct solar rays 
and those reflected by the soil, exactly as in the case of plants. These observ¬ 
ations show daily ranges sometimes approximating 40° C. (104° F). This 
confirms the great capacity possessed by plants for adapting themselves to 
wide variations of temperature. 

In another series of observations made in 1911,1912,1914 and 1913, 
the amount of terrestrial radiation in the belt of air in closest contact with 
the soil was determined. A thermograph was placed in the open air 20 in. 
from the ground, and another a short distance aw ? ay 55 in. from the ground, 
facing north, and protected from the sun and terrestrial radiation. Thus 
the differences in the fall of temperature, due in particular to morning radia¬ 
tion, were ascertained. The results are set out in a series of tables, and 
the following conclusions are based on them. 

(1) Using two registering thermometers, A and B, at the above re¬ 
spective distances from the ground, the minimum daily temperature is regis¬ 
tered by that nearest to the ground. This fact comes out very clearly, 
the difference often being most marked and not subject to any exceptions. 

(2) The annual mean of 470 observations calculated from the monthly 
average minima was 19.2 degrees by thermograph A (4 % ft. from the ground) 
and 16.6 degrees by thermograph B (1 ft. 7 }/ 2 in. from the ground). 

(3) The annual average of the absolute monthly minimum was 15.7 0 
by thermograph A and 13 0 by B. 

(4) The absolute minimum for the 4 years was 11.6 0 by A and. 6.4° 

by B. 

(5) The differences between the minimums of the two thermographs 
in the 470 observations, taking their average and their maximum value, are 
summed up as follows: 

[a) The monthly mean difference A — B was 2.3 0 C. 

( b ) The mean of the maximum monthly differences was 3.8°; 

(1 c ) The absolute maximum difference throughout the period in 
question reached the high figure of 5.4 0 . 

These results prove beyond question the importance of the study, in 
connection with vegetation, of the temperature changes due to terrestrial 
radiation, which are perfectly distinct from the general cooling of the 
atmosphere and occur in the lower air strata, the medium of plant life. 

724 - Soluble Non-Protein Nitrogen of Soil '-potter r. s. and Snyder r.s. (iowa 

State College Experiment Station), in Journal of Agricultural Research, Vol. VI, No. 2, 

pp. 61-64. Washington, D. C., April iq, 1916. 

The writers conclude from their researches into the nitrogenous sub¬ 
stances of the soil that information may be obtained relative to the degree 
of decomposition of the organic matter in the soil by determining the propor¬ 
tion of nitrogenous compounds left in the alkali extract of the soil after 
precipitation of the protein by a suitable reagent. With this problem in 
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mind, they determined the nitrogen in alkali extracts of soil with or without 
the addition of proteins and other organic nitrogenous compounds. The 
proteins were precipitated by trichloracetic acid. 

The principal conseqence of the results obtained appears to be that 
the alkali extract does not contain a definite group of nitrogenous com¬ 
pounds. In any case, however, the non-protein fraction remaining in 
solution after precipitation by trichloracetic acid may contain most of 
the simpler nitrogenous compounds, and therefore its determination would 
give an index of the degree of decomposition of organic matter in the soil. 

A bibliography of 8 works completes the article. 

725 - Influence of Resin and Tannin on the Balance of Nitrogen in the Soil.— Rock 

Alfred and Oelsner Alice, in Ceniralblatt iuv Baktcriologic, Parasitcnknnde and In - 

tchhonskranklmten , Vol. 45, No 1-5* PP- 107-11S. Jena, February 26, 1916. 

In previous experimentation with forest soils (deciduous and coniferous 
respectively) one of the writers found that in soils containing nitric nitro¬ 
gen the proportion of the latter was reduced after adding tannin or resin. 
These two substances greatly reduced nitrification, but without stopping 
it completely. 

Tannin and resin being important products of vegetable metabolism, 
it was proposed to study their influence on the soil on the basis of previous 
experiments. The fact that a soil fertilised with sulphate of ammonia contains 
only a small amount of nitric nitrogen when the above two substances are 
present maybe explained in two ways: a) the two substances may unfavour¬ 
ably affect the nitrifying power of the bacteria; b) nitrification is not 
impeded, but the nitrates formed are afterwards decomposed. The former 
hypothesis seemed the more probable, tannin and resin being used as 
antiseptics in leather tanning. 

Influence of Resin. In Giltay’s solution citric acid was replaced 
by resin, after which bacteria obtained either from horse dung or from the 
soil were put in. A few days later a reduction of nitrates by the bacteria 
was found to have taken place. In the same solution without bacteria 
no reduction of the nitrates was observed, from which it is concluded that 
resin exerts no chemical action the nitrates. 

In further experiments 5 gr. of resin and 0.025 gr. of sodium nitrate 
were added to 100 gr. of dry earth. After 4 weeks there was no further 
trace of nitrate in the soil. The total nitrogen content being unaltered, it is 
concluded that the bacteria had not decomposed the nitrate into free nitro¬ 
gen, but had used it to build up their cells. This very interesting fact 
proves that resin, which is so difficult of solution in water, supplies energy to 
the denitrifying bacteria enabling them to reduce the nitrates in the soil. 

The experiments were repeated both with Giltay and Raulin solu¬ 
tions, and it was found that the latter, owing to the potassium carbonate it 
contained, promoted the conversion of nitrates a little more than the former. 
The behaviour of resin in the presence of alkalies also showed that when al- 
k$|ie& or salts are present in the soil, the resin is decomposed into substances 
r* be utilised by the bacteria. Resin is therefore clearly a source 
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of energy to the denitrifying bacteria of the soil, and for this reason coni¬ 
ferous forest soils contain less nitrates than others. 

Influence of Tannin . For 2 months the nitrification of soil samples 
to which 5 % and 10 % respectively of tannin + 2 grins of ammonium 
sulphate had been added was studied. It was found that the soil treated 
with 10 % of tannin contained less nitrates than that treated with 5 % of 
tannin, just as in the observations relating to resin. The same experi¬ 
ments also showed that the organisms which converted the nitrates of 
the soil utilised tannin as a source cf energy. It becomes clearly evident 
that a soil rich in tannin must be poor in nitrates. The studies undertaken 
in order to ascertain the soil organisms which utilise both tannin and nitrates 
disclosed the presence of a fungus, Aspergillus niger , sometimes accom¬ 
panied by other fungi. Contrary to the general belief, this Aspergillus abounds 
in the soil, but only works under given conditions, namely when the soil 
is rich in tannin. It decomposes the latter and reduces the nitrates to ni¬ 
trites. Sugar is the component of tannin which it uses, but there are pro¬ 
bably others also. The presence of calcium carbonate increase its decom¬ 
posing power. Like bacteria, Aspergillus niger uses nitrates as a source 
of nitrogen, and also salts of ammonia when the soil contains tannin. The 
latter therefore is injurious. 

As Aspergillus converts sugar into oxalic acid, the writers investigat¬ 
ed the influence of this acid on nitrification. Their conclusion is negative. 

726 - Adsorption of Potassium by the Soil — Me call a. g.; hildebrandt f. m. and 
Johnston E. S. (J. Phys. Chem., XX, 51-63, 1916). Journal of the Society oj Chemical 
Industry , Vol. XXXV, No. 4, p 267. London, Feb 29,1916. 

To ascertain the effect of contact for a short time between a soil and 
a salt solution, and the influence of surface area upon the amount and rate 
of adsorption, an approximately five hundreth normal solution of potassium 
chloride was caused to percolate through a sandy loam soil, the potassium 
in the percolate being estimated colorimetrically. This soil was used in two 
different states : a) dried and passed through a 2 mm. sieve, and b) very 
finely ground in a porcelain-lined ball mill for 4 days. The apparatus consisted 
of a Pasteur-Chamberland filter tube surrounded by a brass jacket to 
hold the soil, the whole being enclosed in a porcelain-lined filter chamber, 
into which the solution was poured, and which was fitted with an air-tight 
cap in connection with an automobile tyre pump. The amount of potas¬ 
sium leached out of the soil samples by pure water was first ascertained: 
much more was dissolved from ( b ) than from (a); 20 gr. of [a) was treated 
with 250 cc. of the potassium chloride solution containing 62 parts per mil¬ 
lion cf potassium, the flow was maintained at a uniform rate, and the per¬ 
colate was ccllected in fractions cf 50 cc. The amount of adsorbed potassium 
was then immediately found by leaching with pure water, at the same rate 
of flow. The amounts of potassium in the first five percolates were, 40, 36, 
40, 44, and 59 p. p. m. respectively, and the corresponding amounts retained 
p. p. m. of dry soil were 58,124,181, 226 and 233. The leaching action of 
water gave 7, 11, 9, 9, 8 p. p. m. of potassium in the fractions. With soil 
sample (b), it was found very unexpectedly, that the amount of potassium 
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in the solution was increased and not decreased by its contact with the soil 
and this increase was only partly accounted for by the solvent action of 
the solution on the potassium in the soil. Allowing for this correction; a 
potassium chloride solution containing 78 p. p. m. gave fractional perco¬ 
lates containing 107, 91, 82 and 92 p. p. m. of potassium. By the subse¬ 
quent leaching action of water, 39, 24, 21, 18, 15 and 18 p. p. m. of potas¬ 
sium were removed in the different fractions. The above case of negative 
adsorption is probably due to the solvent (water) being adsorbed more ra¬ 
pidly than the solute. Positive adsorption gradually diminishing and chang¬ 
ing to negative adsorption was observed by Williams for certain electro¬ 
lytes in water with blood charcoal, but the above is the first recorded instance 
of initial negative adsorption. 

727 - Basie Exchange in Soils. — Rice, f. e. (J. Phys. chem, 20,214-22;, i<ji6). Journal 
of the Society if Chemical Industry , Vol. XXXV, No. S, p. 480 London, April 29, 1916. 

Soils (33 grms.) from various parts of New York State were shaken with 
100 cc. of normal potassium nitrate solution, allowed to stand over-night 
and filtered. In portions of the filtrate the hydrogen ions were determined 
by Storensen’s method, and the lime requirement in pounds of lime per acre 
was determined by Veitch’s method, while other portions were used for 
qualitative tests of the bases present, and titration with fiftieth normal 
sodium hydroxide solution. It was found that in the case of so-called 
“ acid ” soils part of the cation of the salt was absorbed, while an equi¬ 
valent quantity of bases from the soil was dissolved. The extracts thus 
obtained showed greater acidity than the original soils. This was attributed 
to the formation of hydrated aluminium oxide in the hydrolysis, together 
with equivalent quantities of free acid, and since the latter was strongly 
ionised while the former was lightly ionised and possibly in a colloidal state 
the resultant solution was distinctly acid. Water-soluble acid was found 
in only two samples of acid soils. Basic (as distinguished from “acid 7 * 
soils) gave up to the salt solution more base than they adsorbed, but this 
was attributed not to basic exchange, but to solution of excess of the base. 

72S - Relation of Carbon bisulphide to Soil Organisms and Plant Growth. —feed e. b. 

(Agricultural Bacteriologist, Agricultural Experiment Station of the University of Wiscon¬ 
sin), in Journal of Agricultural Research, Vol. VI, No. 1, pp. 1-19, 2 plates. Washington, 

D, C., April 3, 1916 

In previous publications by this and other scientists, data were present¬ 
ed to show the beneficial action of bisulphide of carbon on the soil flora. As 
this action varies, fresh experiments were undertaken in order to ascertain 
the factors in these variations. There were studied : x) the effect of differ¬ 
ent doses of carbon bisulphide ; 2) the effect of carbon bisulphide on differ¬ 
ent plants ; 3) the effect of carbon bisulphide on different soils. Some 
further experiments were carried out for the purpose of simultaneously 
studying the effect of carbon bisulphide on higher and lower plant forms. 
The fresh soil used in these experiments was sieved and potted in 2-gallon 
jars and the moisture maintained at half saturation. 2 per cent, of com- 
mexcial carbon bisulphide was poured into small holes in the soil, which were 
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covered immediately. The changes in the soil flora were determined at 
regular intervals by plate counts and dilution counts. The formation of 
ammonia and nitrates was also measured at regular intervals. The plants 
used were buckwheat, clover, corn (maize), mustard, oats and rape. 

These investigations prove that the addition of carbon bisulphide 
to soil exerts a decided effect on the fauna and flora of the soil. This 
is caracterized by a temporary reduction in the number of micro¬ 
organisms. hater, an enormous multiplication of bacteria takes place and 
an almost parallel increase in production of by-products or soluble nitrogen 
is noted. The ammonia content seems to follow the curve of bacterial 
growth and later gives way to larger amounts of nitrate. From the evid¬ 
ence it seems that carbon bisulphide in soil produces an increase in soluble 
compounds of nitrogen and sulphur. 

In Miami soil carbon bisulphide benefited the growth of buckwheat, 
oats, and mustard. No relation seems to exist between plant stimulation 
with carbon busulphide and the form of the soluble nitrogen. In non-acid 
soils carbon bisulphide is most beneficial to sulphur-liking crops such as 
mustard. In all of the experiments, except acid soils, mustard sho¬ 
wed an increased growth from the use of carbon bisulphide. Carbon 
bisulphide in peaty soil greatly benefits the growth of red clover. In sand 
cultures plus soluble plant food carbon bisulphide favors the growth of 
certain plants. 

The data show clearly that carbon bisulphide does not act alike in all 
soils or toward all crops. 

The article concludes with a bibliography of 13 works dealing with this 
question. 

729 - The Effect of Elemental Sulphur and of Calcium Sulphate on Certain of the Higher 
and Lower Forms Of Plant Life. — Pitz W. (Agricultural Experiment Station of the 
University of Wisconsin), in Journal or Agricultural Researched!. V, No. 16, pp. 771-780. 
Washington, D. C. } 1916. 

The problem of sulphur and sulphates in agriculture is still far from 
being solved, especi ally as regards their action on micro-organisms. In order 
to study this phase of the problem, 3 series of experiments were plan¬ 
ned: 1) and 2) to note the effect of sulphur and sulphates upon the soil 
micro-organisms and upon pure cultures of legume bacteria; and 3) to 
note the effect of sulphur and sulphates cb the growth of red clover (Tri~ 
folium pratense). For the experiments with mixed cultures fresh soil 
was used as an inoculum. For legume bacteria all materials were sterilised, 
and the nutrient medium was inoculated with a pure culture of bacteria from 
the nodules of red clover. 

The various experiments show that calcium sulphate added to the soil 
has no perceptible effect on the total number of bacteria growing on gelatine 
plates, and does not materially affect the production of ammonia or nitra¬ 
tes (1). Targe quantities of elemental sulphur, on the other hand, reduce the 
total number of bacteria growing on gelatine plates, while the addition 


(Ed.) 


(1) See B. Feb. 1916, No. 144. 
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of 0.05 % of sulphur to the soil increases ammonia formation. Parallel 
with this increase there is a reduced formation of nitrates, which is pro¬ 
bably due to the acidity or toxic effects resulting from oxidation of the 
sulphur. 

Calcium sulphate stimulates the growth of pure cultures of red clover 
bacteria, both in nutrient solutions and in soil extracts. The increase is 
the same with 0.01 % as with 0.1 %. The growth of the clover roots is 
therefore as strongly stimulated by calcium sulphate in a quantity of 0.01 % 
as in quantity of 0.1 %. In small proportions calcium sulphate increases 
the production of red clover, as well as the formation of the nodules, while 
concentrates of 0.05 to 1 % do not stimulate stronger growth. The ap¬ 
plication of elemental sulphur to ,a clayey-sandy soil, both in quantities 
of 0.01 % and above, stimulates the growth of red clover, though not 
very much, without perceptibly affecting the growth of the roots or the 
nodules. 

To sum up, according to the above experiments calcium sulphate pro¬ 
duces no marked effect on the bacteria usually found present on gelatine 
plates. Nor does it stimulate the greater growth of the legume bacteria 
in pure cultures. It does, however, increase the production of red clover, 
the growth of its roots and the number of their nodules. On the other 
hand, the addition of sulphur increases ammonia formation, but reduces 
the total number of soil micro-organisms. It slightly stimulates red-clover 
production, but has no influence on the growth of its roots and the 
number of their nodules. 

730 - Factors influencing the Survival of Dried Soil Micro-organisms; Effect of Soil Solu¬ 
tion. — Giltner W. and Langworthy H. V. (Michigan Agricultural Experiment Station), 
in Journal of Agricultural Research , Vol. V, No. 20, pp. 927-942 Washington, D C., 1915. 

Publications on the above subject mention generally known facts, 
especially with regard to the survival of the spores, but devote no attention 
to the effect of various types of soils on the survival of the organisms dried 
therein. With the object of remedying this deficiency, the present writers 
undertook a series of experiments for the following purposes : 

(1) To determine whether a micro-organism ( Pseudomonas radici - 
cola) can be protected by the solution in which it is suspended before being 
dried in quartz sand. In the first experiment the effect of saline physio¬ 
logical solutions with or without the addition of organic compounds was 
studied. In a second experiment the effect: (a) of the same solutions ; 
(b) of a culture bouillon ; ( c ) of milk, was compared with that of an extract 
of loamy garden soil. 

(2) To compare the length of life of Pseudomonas mdicicola dried 
in : (a) quartz sand : ( b ) garden loam. 

(3) To compare the changes produced in the numbers and species 
of micro-organisms when a watery solution of rich garden loam was dried 
in 5 different kinds of soil: (a) compost; (b) sand; (c) loamy sand; (d) clay¬ 
ey loam ; e) clay. 

The following conclusions were reached : 

. ■ {%) The survival of non-sporigenic bacteria in an air-dried soil is 
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partly due to the hygroscopic moisture retained by such soil. This is, 
however, not the only factor in operation, the survival of bacteria in a 
soil not being directly proportional to the size of its particles and its 
hygroscopic moisture. 

(2) The bacteria under experiment survive drying in rich garden loam 
longer than in sand. 

(3) If, before being subjected to drying in sand, the bacteria are sus¬ 
pended in a watery solution of the said soil, they survive longer than if 
such suspension were effected in a physiological salt solution. 

(4) The water}?- solution of the said garden soil therefore must con¬ 
tain substances exerting a protective effect on the bacteria dried. 

731 - New Russian Studies of Nitrogen-fixing Bacteria. —-1. omeliastskij v. l. and 
Solunskov M. Sur la distribution des bacteries fixatrices d’azote dans les sols russes (On 
the Distribution of Nitrogen-fixing Bacteria in Russian soils) in Archives des Sciences bio- 
lopques publiees par Vhistitut imperial de medecme expenmentale a Petrograd (French Edi¬ 
tion), Vol XVIII, No. 5, pp. 459-4S2, 3 plates. Petrograd, 1915. —II. Omelianskij V. Iy.» 
Fixation de l’azote atmospherique au moyen des cultures mixtes (Fixation of Atmosphe¬ 
ric Nitrogen by Mixed Cultures), Ibid., Vol. XVIII, No. 4, pp. 338-377, 1 plate. Petro¬ 
grad, 1915. — III. Omelianskij V. Iy-, Sur les rapports entre la fixation de l’azote et la 
consommation de matieres organiques non azotees par les bacteries fixatrices d’azote. 
(On the Relations between Fixation of Nitrogen and the Consumption of Noil-nitrogenous 
Organic Substances by Nitrogen-fixing Bacteria). Ibid., Vol. XVIII, No. 4, pp 327 - 337 j 
z fig. Petrograd, 1915. — IV. Omelianskij V. Sur la physiologie et la biologie des 
bacteries fixatrices d’azote (The Physiology and Life History of Nitrogen-fixing Bacteria), 
Ibid., Vol. XIX, No. 2, pp. 162-208, 1 plate. Petrograd, 1915. 

I. Distribution of Nitrogen-fixing Bacteria in Russian Soils . M. OmE- 
EIANSKIJ and Mile Solunskov start out from the principle that the universal 
occurrence of a given micro-organism with clearly defined chemical func¬ 
tions is one of the most conclusive arguments as to the importance of such 
micro-organism. They give the results of their enquiries caried out in the 
General Microbiology Section of the Imperial Institute of Experimental 
Medicine in Petrograd, on the occurrence of Clostridium Pasteurianum, an 
anaerobic nitrogen-fixing bacterium, and Azotobacter chroococcum, an aero¬ 
bic nitrogen-fixing bacterium, in the soil of the Russian Empire. The 
investigations were made on soils taken from different depths in 12 locali¬ 
ties of European and Asiatic Russia. Besides these, the presence of Clo¬ 
stridium Pasteurianum only was studied in 14 samples from other localities 
of the Empire. The results were as follows : 

(1) Azotobacter and Clostridium Pasteurianum occur very widely in 
soils of different characters and in the most divergent regions of the Empire. 
In some few cases only the nitrogen-fixing agent was isolated, for instance 
Azotobacter in the sands of the Kirghese steppes and in the peat soils in the 
north of European Russia (province of Archangel). 

(2) The races of Azotobacter and Clostridium Pasteurianum isolated 
in the enquiries are clearly morphologically distinct, especially those of Clo¬ 
stridium Pasteurianum . 

(3) In these experiments, the two bacteria studied exhibited a dif¬ 
ferent fixing power, weaker in Azotobacter than in Clostridium Pasteurianum, 
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but the figures were very close (I to 3 mgms. of nitrogen per gram of sugar 
decomposed). % 

II. Fixation of Atmospheric Nitrogen by Mixed Cultures . — The work 
of different investigators has demonstrated that in mixed cultures nitro¬ 
gen-fixing is more considerable than in the case of pure cultures. On the 
basis of this fact and assuming that mixed cultures approximate more 
closely to the natural life conditions of nitrogen-fixing bacteria, M. Omelian- 
skij studied the fixation of nitrogen in cultures of a large number of races 
of Azotobacter and Clostridium Pasteurianum isolated from different Rus¬ 
sian soils, associating with them many other micro-organisms usually ac¬ 
companying them in the soil. From his many experiments he concludes 
that: 

(1) The study of the biochemical reactions by means of which the- 
bacteria in mixed cultures fix atmospheric nitrogen is interesting in several 
respects, as it brings out clearly the various aspects of the natural process 
occurring under conditions of combined action of the different organisms. 

(2) The organisms acting in combination with the nitrogen-fixing 
bacteria in upper soil strata are very numerous and they play an extremely 
important part in the life of the soil. 

(3) The synergetic activity of nitrogen-fixing and accompanying 
microbes is, both in laboratory experiments and under natural conditions 
(cultivable stratum of the soil), of a different character according to the 
properties of the species taking part in the process and their environment. 
In other cases the function of the satellite organism seems to consist in fix¬ 
ing the oxygen of the air and in creating the anaerobic environment (for 
Clostridium Pasteurianum). The species added to the cultures of nitrogen¬ 
fixing microbes sometimes supply the compounds of carbon needed for the 
process of fixing nitrogen as energetic substance. In the case of the combi¬ 
nation : Azotobacter + Clostridium Pasteurianum , the function of the former 
is not confined to fixing the oxygen of the air only, and consequently to 
creating an anaerobic envoronment for the Clostridium , but this combina¬ 
tion is also useful inasmuch as it destroys the injurious products of disas- 
similation created by the second (chiefly butyric acid) and maintains the 
action of the environment {Azotobacter is alkaligenic and the Clostridium 
acidogenic). 

(4) The satellite species may also unfavourably affect the nitrogen¬ 
fixing microbe, either through products of assimilation or by consumption 
of the carbon compounds needed by this microbe for nitrogen-fixing. The 
energetic fixation of oxygen by the satellite aerobic species creates condi¬ 
tions favourable to the development of Clostridium Pasteurianum , but at 
the same time hinders the growth of the Azotobacter , which is necessarily 
aerobic. 

(5) The form endowed with the maximum vitality and at the same 
time the most common form in which combination of the nitrogen-fixing 
organisms takes place in the upper soil strata is that of symbiosis between 

. aerobic and anaerobic nitrogen fixers, principally between Azotobacter 
&nd Clostridium Pasteurianum. In spite of the opposite properties of the 
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two species, their synergetic activity in the upper strata of the soil results 
in a harmonious mutual development producing the maximum economy 
in consumption of energetic substances. 

III. Relations between the Fixation of Nitrogen and the Consumption of 
Non-nitrogenous Organic Substances by the Nitrogen-fixing Bacteria .— For 
these investigations, M. Omelianskij used an artificial mixture of Azoto- 
bacter chroococcum , an aerobic fixer, isolated from the soil of the Institute, 
and Clostridium Pasteurianum, an anaerobic fixer, isolated from the soils 
of a kitchen garden in the province of Volhynia, The use of this mixed 
cultivation was for the same object as in the work last mentioned, a closer 
approximation to the actual conditions under which the simultaneous 
activity of the nitrogen-fixing microbes takes place in the soil. 

The nutritive medium of this culture was composed as follows per 
ioo cc.: 80 cc. of drinking water, 20 cc. of linseed extract 5 % strength, 
2 grams of dextrose, 0.1 gram of potassium phosphate, 0.05 g magnesium 
sulphate, 0.5 gram calcium carbonate. Dextrose was chosen as a non- 
nitrogenous substance because it is suitable as a food both for Azotobader 
and Clostridium. 

On the 6th April 1911, this food mixture was poured into 27 Vinograd- 
skij flasks at the rate of 100 cubic centimetres to each ; 3 flasks w T ere then 
left as controls in order to ascertain the quantity of nitrogen and sugar, and 
24 were sown with the mixture of the two bacteria. During these experi¬ 
ments, which lasted 6 weeks, the flasks were maintained at a temperature 
of 2i°-22° C. Every 5 days, 3 flasks were taken, in order to determine sugar 
in one by the Bertrand method, and nitrogen in the two others by the 
Kjeldahl method. 

The principal results of the chemical analyses are grouped in the append¬ 
ed diagram, which brings out clearly the most interesting facts ascertain¬ 
ed bv the researches, namely, the existence of a close relation between the 
process of assimilation and that of dissassimilation in the cell, which leads 
to its organic growth. In this diagram, the ordinates exhibit the quantity 
of nitrogen fixed in milligrams and that of sugar decomposed in grams. The 
abscissae indicate the duration of the experiments in days. 

O11 closer examination of the results obtained, it may be said that the 
process of fixation of nitrogen ran its course uninterruptedly until the avail¬ 
able energetic substance was consumed. 

The quantity of nitrogen fixed is relatively small (1.735 mgrms of 
nitrogen per gram of sugar decomposed), which must be put down to the low 
degree of activity of the bacterial strains employed in the experiments. 

The curves of nitrogen fixed and sugar decomposed are generally 
parallel. They show a continuous increase throughout the experiment, the 
maximum rise taking place in the period between the 5th and 15th day. 

A comparison between the productivity of the work of the bacteria at 
different periods (of 5 days each) of their life presents some interest. Com¬ 
pleting the data of the diagram, it is found that the process of nitrogen 
fixation is at its best in the first period. The absolute quantity (0.24 mg) 
of the nitrogen fixed during the first 5 days is insignificant, but relatively 
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Curves showing the Fixation of Nitrogen and Decomposition of Sugar in mix¬ 
ed cultures of Azotobacter chroococcum , and Clostridium Pasteurianum . 



Gradual increase of the nitrogen fixed 
Increase of the sugar decomposed. 


to the quantity of sugar consumed, it represents the greatest degree of 
efficiency. The efficiency of the bacteria declines rapidly during the three 
following periods, after which, during the final period, it remains at nearly 
the same level. It may be said therefore that during the first periods of 
growth of the bacteria in question in the non-nitrogenous medium, that is 
to say, when the cells of the nitrogen fixers multiply energetically, their work 
is most efficient. The impression of the low efficiency of the work of these 


microbes gained from examining the ratio 


+ N 
— C 


at the close of the experi¬ 


ment must be due to the depressing influence resulting from the process 
being in its last stages. 

IV.Physiology and Biology of Nitrogen-fixing Bacteria .— M. Omelianskij 
has endeavoured to make a digest of the large amount of information contain¬ 
ed in the literature, not systematised hitherto, in relation to the physiology 
and biology of Azotobacter chroococcum , supplementing them by his own 
Searches. He deals with the following questions: methods of aceumula- 
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tion of A zotobacier in cultures (selected cultures); methods employed to isolate 
it; its growth in different solid and liquid nutritive media; influence of 
temperature, aeration, etc. He devotes his chief attention to the problem 
of the fixation of free atmospheric nitrogen, and in particular the conditions 
ensuring the highest efficiency of the species under study, with reference not 
only to the absolute quantity of nitrogen fixed, but also to the quantity of 
non-nitrogenous substances oxydised. 

732 - Method for the Estimation of Hygroscopic Moisture in Soils. — haigh w. d. (Sd. 

Proc. Roy. Dublin Soc.. XIV, 529-534, 1915). Journal or the Society or Chemical Industry , 

Vol. XXXV, No. 4, p. 266, London, Feb 29, 1916. 

The ordinary method of determining the hygroscopic moisture (i. e., the 
water left after air-drying) in a soil by heating it at about ioo° C. for 12-24 
hours, gives high results owing to the less of volatile matter other than 
water. The method now proposed, which gives lower but strictly consistent 
results, consists in shaking the soil with powdered calcium carbide and mea¬ 
suring the acetylene evolved in a* nitrometer. The mixing vessel is a thick 
glass tube shaped like a Kjeldahl flask but with a bent neck; a small test 
tube fits into the neck but cannot pass the bend. The carbide (about 3 times 
the weight of soil) is first placed in the bulb : the small tube with the soil is 
inserted in the upper, bent portion which is kept horizontal; and then the 
flexible joint is connected to the nitrometer. The tube is tilted to empty 
the soil on to the carbide, and the mixture is shaken; the acetylene comes off 
rapidly and can be measured within a few minutes. A blank experiment 
should be performed with ignited sand and a known weight of water. As 
found by other workers, the volume of acetylene liberated from 0.018 grms. 
of water measured 10.5 cc. instead of the theoretical 11.2 cc. Tbe combined 
water contained in the hydrated silicates of a soil is practically unaffect¬ 
ed by the carbide. 

733 - The Reaction of Soil and Measurements of Hydrogen-Ion Concentration. — 

Gillespie L* J. c. (J. Washington Acad Sc , VI, 7-16, 1916). Journal of the Society of 

Chemical Industry, Vol. XXXV, No. 4, p. 266. London, Feb. 29, 1916 

The reaction of a soil should be studied from the standpoints of quantity 
of acid substance, and of intensity of the acidity. The amount cf lime, 
or ether neutralising materials required to correct acidity, depends 
upon the first, but probably the characteristic effects of acidity upon 
fertility are more clearly correlated with the latter, which can only be 
measured by determining the hydrogen-ion concentration. Twenty-two 
soils of seven distinct types were investigated from this point of view, 
both by the electrometric and colorimetric methods. In both of these 
the soil was air-dried, passed through a coarse sieve, and then mixed with 
twice its weight of water. The electrolytic vessel, which was shaken conti¬ 
nuously throughout the determination, contained a platinum electrode 
coated with palladium, as a means for filling the space above the sus¬ 
pended soil with pure hydrogen, and at its base a stop-cock to connect 
the liquid with a saturated solution of potassium chloride. The difference 
of potential between the platinum and a saturated potassium chloride 
calomel electrode was found by means of a very sensitive voltmeter. 
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In the colorimetric method, the liquid was first centrifuged, and after 
the indicator solution had been added, the colour produced was measured 
by comparison with that of a solution of known hydrogen-ion concentra¬ 
tion. The indicators used were methyl red, the sodium salt of phenolsulph- 
one-phthaleiu, phenolphthalein, the recently prepared tetrabromophenol- 
sulphone-phthalein, dipropyl red, and bromothymol sulphone-phtlialein. 
Each soil sample was tested with two of thevse indicators. The results were 
in close agreement with one another, and with the electrometric determina¬ 
tion. The hydrogen-ion concentration expressed as the hydrogen-ion 
exponent of Sorensen, varied from 4.4 to 8.6, the exponent 7 indicating 
neutrality. The application of the colorimetric method to soils under 
field conditions is now being investigated. 

734 - Relation of Green Manures to the Failure of Certain Seedlings. —prede.b. 
(Agricultural Bacteriologist, Agricultural Experiment Station of the University of 
Wisconsin), in Journal of Agricultural Science , Vol. V, No. 25, pp. 1161-1176, 2 plates. 
Washington, D. C., March 20, 1916. 

In a previous report it had been shown that if green manures are turn¬ 
ed under and cotton planted immediately, a decrease in germination may 
result, while if the operation is repeated three weeks later germination 
is perfectly normal. 

With a view to studying this phenomenon, fresh experiments in jars 
and in the field were made with green manures of crimson clover, in the pro- 
portion of about 1 per cent, of the soil, and with different kinds of seeds. 
The effect of some products of decomposition, heat, bacteria and fungi was 
also studied. 

The investigations as a whole confirmed the injurious action of green 
manure on seed germination. It appears to be dne to some parasitic fun¬ 
gus {Rhizoctonia sp.). During the first period of decomposition of the green 
manure, many fungi develop, some of them having a destructive action on 
germs. Oil seeds in particular are very liable to be injured. Starchy seeds 
on the contrary are highly resistant. Cotton and soya seeds are extremely 
sensitive to green manure. The germination of flax, pea-nuts, hemp, 
mustard and clover is likewise t reduced, though to a less extent, by the 
presence of decomposing vegetable tissue. The germination of buckwheat, 
corn, oats and wheat is not affected by green manure. 

The injurious action of green manure on oil seeds is confined mostly 
to the first stages of decomposition. The experiments undertaken appeared 
to show that two weeks after the green manure has been turned in, it no 
longer has any serious harmful effect on the germination of oil seed. The 
addition of small quantities of lime appears to increase the injury to germi¬ 
nation, the greater or less rapidity of the latter to some extent influencing 
the amount of such injury. Thus slow germination is marked by a high 
percentage of diseased seedlings. 

Appended is a bibliography of 21 works relating to the question. 
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735 - Hygienic, Scientific and Economic Disposal of Human Excreta. — garrigov f., 
in: I. Comptes Rendus des Stances de VAcademic des Sciences, Vol. 162, No. 17, pp. 649-651. 
Paris, April 25, 1916. —II. Femlle d? Informations du Ministers de VAgriculture, XXIst 
Year, No. 18, pp. 10-11. Paris, May 2, 1916 

Various methods of sewage treatment have been proposed based on 
distillation of the sewage in the presence of lime, with the object of liberat¬ 
ing ammonia, which is afterwards transformed into sulphate. The author 
has devised a method of sewage treatment dispensing with distillation and 
almost all the complicated apparatus it involves. The following is a 
description of it : 

The solid and liquid matter are treated separately. 

A) The operations on the liquid matter are based on the double decompo¬ 
sition taking place between sulphate of lime and carbonate of ammonia, and 
resulting in the formation of carbonate of lime and sulphate of ammonia. 

The urine which has fermented sufficiently for the conversion of the 
urea into ammonium carbonate is emptied into a vat with water-tight 
lid. Finely powdered calcium sulphate (gypsum) crude or dehydrated is 
added, and the mixture is stirred up frequently. The lime is precipitated 
in the form of insoluble calcium carbonate, while the ammonia passes into 
the state of soluble ammonium sulphate. The liquid is allowed to settle. 
The calcium carbonate formed collects at the bottom of the vat, while 
the ammonium sulphate remains in the liquid which can be racked off. 

This liquid can be concentrated in iron basins until the sulphate crys¬ 
tallises. -It can also be absorbed by ash, sawdust, or completely dehydr¬ 
ated gypsum, and kept in that state until used. It gives off no disagree¬ 
able smell. 

The sulphate of ammonia thus produced is very low in cost, being ob¬ 
tained from an ammonium carbonate derived from the urea in the urine, 
with the aid of sulphate of lime or gypsum which is very cheap. 

In addition, the precipitated calcium carbonate, which carries with 
it mechanically considerable quantities of organic matter from the liquid 
treated, forms a manure of high market value owing to its content of org¬ 
anic nitrogen and other fertilising substances. 

In case the whole of the ammonium carbonate in the urine has not been 
completely converted into sulphate by the calcium sulphate, the remainder 
can, by the addition of acids, be converted into nitrate or other inodorous 
ammonia salts, which add still more to the value of the liquid containing 
the sulphate of ammonia. 

This mode of treatment of the liquid sewage can, owing to its sim¬ 
plicity, be used not only in large cities but also in small towns or villages 
and even on farms. 

B) As regards the solid matter , it is separated from the liquid by 
settling. On reaching the works the sewage is emptied into covered and 
tightly closed settling basins in which the solid matter is deposited. The 
liquid is, aft&r clarification, delivered into the fermentation basins, where 
it undergoes the operations described above. 

The solid matter deposited at the bottom of the settling basins in the 
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form of thick mud is passed through the press filter if necessary and then 
put into autoclaves and heated to a temperature of 140° to 150° C. This 
temperature is maintained for 15 minutes, after which the steam exhaust 
of the autoclave is opened, and the steam passing out carries with it the 
ammonia salts. It passes through cool condensing coils, and is then de¬ 
livered into vats containing sulphuric or nitric acid for the production 
of inodorous ammonium sulphate or nitrate. 

In the autoclave there remains a perfectly dry, fine powder, ready 
for putting up in sacks, very rich in fertilising substances and completed 
sterilised. The condensation coils may, if necessary, be arranged at the bot¬ 
tom of the settling basins, so as to utilise the waste heat to increase the fer¬ 
mentation of the mud and produce the maximum quantity of ammonium 
carbonate. 

The method of operation is thoroughly practical and hygienic. It en¬ 
sures the maximum yield and does away with all the disadvantages of 
the ordinary methods of sewage disposal. Huge distillation appliances, un¬ 
healthy and repulsive smells, the expense of sterilising mixtures to be added 
to the sewage, are all done away with, w T hile there is a saving in supplies of 
every kind, labour, plant and fuel, together with an increase in the agri¬ 
cultural value of the manure produced. 

736 - The Solubility of “Fluospar Slag” and Mineral Phosphates in Citric Acid. — 

I. Robertson G. S. The Influence of Fluospar on the Solubility of Basic Slag in Citric 

Acid. — Journal of the Society of Chemical Industry , Vol. XXXV, No 4, pp. 216-2x7. Iyon- 

don, 1916 —-II. Ibid. The Solubility of Mineral Phosphates in Citric Acid, Part II (1). — 

Ibid pp. 217-220. 

1. —During the past few years British steel manufacturers, particularly 
those using the basic open hearth process, have been introducing fluorspar 
into the furnace. Fluorspar produces a much more fusible slag and greater 
quantities of lime can therefore be added without making the slag too thick. 
Many thousands of tons of this “fluorspar slag’ 7 are produced annually 
and form a waste product; one Teeside firm alone produces over 100 000 
tons per annum; certain firms even pay a few pence per ton to have the 
slag carried out to sea. 

The peculiarity of basic slag produced by the use of fluorspar is that 
the solubility of the phosphate, according to the citric acid test, varies from 
20 “50% instead of from 70-90%. 

Original “fluorspar slags/’ artificially prepared “fluorspar slags" 
and Tunisian rock phosphate were subjected to five consecutive half-hour- 
extractions with 500 cc. of 2 per cent citric acid. The results clearly show 
that the citric acid test gives no true idea of the solubility of the phos¬ 
phate in “ fluorspar slags " and affords no guide to its value to the plant. 

The use of fluorspar in the manufacture of steel by the open hearth 
process results in the production of a phosphatic slag with low citric sol¬ 
ubility. 

Nevertheless the slag is completely soluble in citric acid if sufficient 


{%) Part I, see B. March 1914, No. 224. 


(Kd.). 
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time is spent on the extraction. The phosphate or phosphates which the 
slag contains do not appear to be in combination with silica and they seem 
to bear a very close resemblance to those contained in mineral phosphates. 

At the present time there is a very big demand for phosphatic manures, 
and if temporary difficulties, such as a lack of railway facilities and shortage 
of bags, could be to some extent mitigated there is no reason why these 
low citric soluble basic slags should not be placed on the agricultural market 
at a tempting price (i). 

II. — The citric solubility of several classes of mineral phosphates has 
been determined and also the effect, upon the solubility of the phosphate, 
ot fineness of grinding and calcining. 
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3*47 

7.54 

5-55 

3.63 

5.46 

6.63! 

5*35 

3-78 

5-60 

5.77 

5 -ts; 

6.20 

4th extraction . . 

3.28 

16.03 

4-63 

3.23 

5-i 4 

5-4*! 

4.00 

3*10 

I.93! 

4*49 

: 4-95 i 

4-53 

5th extraction . . 

2.91 

1 4.22! 

3.79 

3 "°° 

4.3i 

3.88; 

2.47 

2 29! 

— | 

2.29 

{ 1-99, 

3.08 

Total extract . 

17.25 

35.30 

26.87 

17.67 

26.92 

28.78 

2 5*45 

16.86' 

25.86; 

24.30 

{ 3 °- 32 l- 

46.52 

Actual total . . 

38.90 

,38.24 

38.24 

3327 

i 

31-50 

1 

3i-50\ 

1 ! 

27.27 

27.27 

25-35\ 

1 

2535 

! 19.80 , 

50-55 


* Free lime removed by sugar solution. 


The results undoubtedly show that mineral phosphates are comple¬ 
tely soluble in 2 % citric acid if a sufficient number of extracts are made. 
In the majority of the rock phosphates examined five extracts removed 90- 
100 % of the phosphoric acid present. 

Even a small amount of free lime or calcium carbonate decreases 
substantially the solubility of mineral phosphates as judged by the citric 
acid test. When a large amount of calcium carbonate or free lime is pre¬ 
sent, the citric acid test, as commonly practised, is a test for lime and not 
for phosphates. It is important in this respect to distinguish between free 
lime and calcium carbonate, and lime actually entering into the composi- 

(i) See B. Aug. 1915, No. 796: also B. Oct 1915, No. 1010 ; B. ]an. 1916, No 147 aud 
B.Feb. No. 149 
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tion of the phosphate. The higher the percentage of lime actually entering 
into the phosphate compound, the higher the citric solubility of the phos¬ 
phate. 

Fineness of grinding affects the total citric solubility of the mineral 
phosphates (judged by 5 extracts) to the extent of approximately 10% 
decrease for each of the gradients : passes " 100 ”, refuses “100 ”, refuses 
“ 60 ” and refuses “ 30 ” sieve. 

With one exception calcining produces a marked decrease in the 
citric solubility of mineral phosphates. The longer the calcining continues 
the more insoluble does the phosphate become. 

The results judged as a whole confirm the conclusion of the former 
investigation (Part I, above quoted), namely, the worthlessness of the 
citric test as a means of establishing the relative value to the plant of phos¬ 
phate manures. Rock phosphates are quite as soluble in a 0.25 per cent, 
hydrochloric acid solution as basic slag, and there is just as much reason in 
favour of using a weak solution of a mineral acid for a solvent as there is 
for using a 2 per cent, citric acid solution. According to the writer it would 
be absurd to consider basic slag as of no agricultural value because it is 
insoluble in water, and it is equally absurd to condemn mineral phosphates 
because they are not so soluble in citric acid as basic slag. There can be 
little doubt that, as a source of phosphoric acid for the plant, rock or 
mineral phosphates are just as valuable as basic slag. 

73/ - Potash in Banana Stalks and Skins. — Ellis r. h — 1. Potash in the Banana stalk, 
in Journal of the Society of Chemical Industry , Vol. XXXV, No. 8, pp. 456-457. Done Ion, 
April 29, 1916. — II. Note on the Presence of Potash in Banana Skins. Ibid., No. y. 
p. 521, May 5, 1916 

I. — When making an examination of the banana stalk with a view 
to the use of its fibre for paper-making, Mr. Ellis found the juice of the 
stalk to be markedly alkaline. He therefore made an analysis, and found 
a large percentage of potash, and practically no soda. Another analysis 
was made by Mr. Hanley, of the Agricultural Department of Deeds 
University. The figures of both analyses are reproduced in Table I. 


Table I, — Composition of Stalk ; 


In original stalk : 

Ellis 

Han lev 

Water. 

. 91.60 ° tl 

y 2 .70 

Dried matter.. 



Ash . 

. . . . 2.40 

1.50 

Potash. 

. 1.14 

0.90 

In dried mat*a ; 

Ash . 

.... 29 UQ 

20.50 

Potash. 

.... 13.73 

12.35 

In the ash . 

Potash *.. 

.... 45.9O 

59**0 


The readings of this Table show that the dried matter of the hfalk 
obtains as much potash as does kainit. 
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In the juice of the stalk Mr. Hanley found 0.7 % of potash. 

From the results obtained by Mr. Ellis, 1 ton of banana stalks will 
yield 188 lb. of dried matter containing 13.7 % of potash (K 2 O), or 54 lb. 
of ash containing 47.5 % potash, or 25 lb. of pure potash. Over 4000 stalks 
are said to come into Eeeds every week, having a total 'weight of 16,000 
lb., representing 1340 lb. (about 12 cwt.) of dried matter as rich in potash 
as kainit. 

In the discussion which followed delivery of the above paper to the 
Society, .stress was laid on the importance of vegetable refuse "from the 
markets as a source of potash, and it was proposed: 1) to set apart the 
refuse for analysis and treatment; 2) to analyse the ash obtained in 
refuse destructors, as a large percentage of it came from vegetable pro¬ 
duce and consequently contained a quantity of potash. 

II. —An analvsis of banana skins gave the results contained in 
Table II. 


Table II. — Composition of Skins 

In original skin : 

Water. 8S.20 ° 0 

Dried matter . . . ... 11.80 

Ash. 1.77 

Potash. T.05 

In dnui matter: 

Ash. 15.00 

Potash. 9.03 

In ash : 

Potash. 57 .i6 


These results are of some practical importance for the United King 
dom, which, one year with another, imports 9 million bunches averaging 180 
bananas each, the skins of each bunch totalling a weight of 6.8 kg ; thus 
it receives every year 61 235 tons of skins containing 7226 tons of dried mat¬ 
ter with 9 % of potash. Besides this, the 9 million stalks weighing 1.8 kg 
each on the average, or 16 328 tons aggregate, supply 1372 tons of dried 
matter with 13.7 % of potash. 

73S - Waste Of Tobaceo Ash. — Burrell B. A., in Chemical News, Vol. 113, No. 3949, 
pp. 255-256 London, June 2, 1916. 

The fact is recalled that the ash of tobacco, in the various forms in 
which the latter is smoked, represents on the average 30% of the burnt leaf 
and contains 20 % of potash and 5 to 6 % of phosphoric acid. If hotel 
proprietors and restaurant keepers had tobacco ashes methodically collected, 
they would be rendering a service to the country in connection with the po¬ 
tash problem, and at the same time making a profit for themselves. 

It is found that: 

A cigar weighing 106.5 grains will give about 32.3 grains of ash, 
of which 6.5 grains is potash; 
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A cigarette weighing 27 grains will give 8.5 grains of ash, of which 
1.75 grains is potash ; 

A pipe holding 25.5 grains of tobacco will give 8 grains of ash with 
X.6 grains of potash. 

The results of systematic collecting of tobacco ash and unburnt tobacco 
also show that tobacco ash and unburnt tobacco from : 

1) the smoke-room of a club, collected for eight days, weighed g 3 / 4 
ounces. 

2) the lounge of a large hotel, collected for four days, weighed 13 
ounces. 

3) a large restaurant, collected for 10 days, weighed 2 lbs. 8 ozs. 

4) a music hall, one tenth part of the auditorium, one performance 
only, weighed 4 ounces. 

The tobacco consumed in the United Kingdom during the financial 
year 1913-1914 was 98,412,4x2 lbs.; the cigars imported weighed 1,331,802 
lbs. This would give a total consumption of 44,529 tons, which would 
represent 13,359 tons of ash. Reckoning the latter quantity as kainit 
with 12.5 per cent, of potash, it would represent 21,376 tons of kainite worth 
nearly £ 51,000. In the spring of 1915 it was worth nearly three times as 
much. 

739 - The Question of Sulphate of Ammonia in Russia. — 1. kalinskij b., Sulphate 
of Ammonia and Nitrate of Soda, in SeMAedlojibHeeKax Pasema. (The Agricultural 
Gazette), No. 4 (120), pp. S5-88. Petrograd, 1916. — II. Circular of the Department of 
Agriculture, in IIodo.lbCKtfi XoSKUHb (The Agriculture of Podolia), No. 9-10, p. 38 . 
Vinnitza, 1915. — III. Circular of the Agronomic Institute of Moscow, Ibid., No. 11-12, 
pp. 44-45. Vinuitza, 1915. —IV. Makrinov, J. A., New Method of hastening Nitrifica¬ 
tion, in SeMiedloMUecma Pmema. (The Agricultural Gazette), No. 8 (124), 
pp. 19S-201; No. 9 (125), pp. 224-227* Petrograd, 1916. 

I. — The production of sulphate of ammonia in Southern Russia, where 
this industry is almost entirely concentrated, has during the last few years 
increased parallel with the development of the coke industry in the basin of 
the Donetz: 


In 1911, the production was *. 491 metric tons 

In 1912 ” ” ”. 4013 ” ” 

In 1913 ” ” ”. 13 80S 

In 1914 ” ” ”. 17176 ” 


In 1915, this production reached 16 380 metric tons, and stocks at 
the end of the year amounted to 24 570 tons. It is anticipated that the 
production for this year will be 32 760 tons, so that this year Russia will 
have at its disposal about 57 330 tons of sulphate of ammonia (24 570 tons 
in stock and 32 760 tons manufactured in 19x6). 

Before the present war, almost the whole of the sulphate of ammonia was 
exported. It high price precluded its use as a fertiliser in Russia. Exporta- 
%m having been stopped by the war, the price dropped to 29 francs per 
Quintal {220 lbs). Importation of nitrate of soda being also suspended, Rus- 
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sian agriculture will be able to make use of a considerable part of the sulph¬ 
ate of ammonia. If the prices go down to between 24.5 and 19.5 francs 
per quintal, the utilisation of this manure even for cereal crops is perfect¬ 
ly certain* according to the Agronomic Institute of Moscow. 

M. Kaeinskij, in discussing whether Russia can now allow exportation 
of its sulphate of ammonia or should prohibit it. makes the following cal¬ 
culations for 1916 : agriculture requires 27 846 tons ; industry 16 380 tons 
and 4 914 tons must be kept in stock; making in all 49 140 tons. The 
quantity available for export would therefore be about 8 190 tons. The 
forecasts of consumption of sulphate of ammonia in Russia are based on 
that of nitrate of soda, which according to private but reliable data, was 
about 24 570 tons, distributed as follows (before the war): 


Poland and Eithuania (except the government of Vilna) 

30 °- 0 

7 370 tons 

Baltic Provinces (and government of Vilna). 

25% 

6 145 ” 

Kiev sugar beet growing region 

30 % 

7 370 51 

Rest of Russia ... 

15 % 

3685 ” 


100 % 

24 570 tons 


II and III. — The problem of the utmost possible utilisation of sulphate 
of ammonia being of great importance to Russian agriculture, the Depart¬ 
ment of Agriculture called the attention of farmers, agricultural associa¬ 
tions and the zemstvos to the necessity for active propaganda in favour 
of this fertiliser. The Agronomic Institute of Moscow took steps in the 
same direction, and emphasised the necessity for collective purchases of 
sulphate of ammonia by the zemstvos and by agricultural associations. 
The Department of Agriculture has also instructed Prof. Voeokitine, Direc¬ 
tor of the School of Technical Chemistry at Petrograd, to undertake test 
experiments on the method of Professor MtiNTZ (nitrification of sulphate 
of ammonia in peat). 

IV. — M. Makrinov deals with this latter question. After briefly review¬ 
ing the most recent results of sewage water purification, on the method of 
" activised ” mud, he states that: 1), thanks to the action of the “ acti- 
vised ” mud and the continuous passage of air, a very rapid conversion of 
ammoniacal compounds takes place parallel with a rapid decomposition 
of the complex organic substances ; 2) the action of the “ activised ” sub¬ 
stance and continuous passage of air enable the process of nitrification to 
be carried on in an isolated and very intense form, which may be utilised 
for the practical purpose of converting the large stocks of sulphate of ammo¬ 
nia into saltpetre. 

740 - Manuring Tests with the New Nitrogenous Manure “ Guanol”, in Germany.— 

Koch, in Fuhlmgs landwirtschafthche Zeitung , 65th. Year, No. 5-6, pp. 145-15S. Stuttgart, 

March 1-15, 1916. 

Manuring tests were carried out to ascertain whether the good 
results given up to now by <c Guanol ” (treacle residue mixed with 
peat dust and sown with Azotobacter ) (1) are not chiefly due to the bacte- 

(Ed.) 


(1) See B . December 1915, No. 1257. 
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ria contained in the peat dust. In order to test the fertilising power of the 
peat dust, it was used in the place of “ Guanol ,5 in 2 series of experiments, 
and in a third it was replaced by nitrate of soda with a view to comparing 
the effects of the two forms of nitrogen. A trial was also made with (< Gua¬ 
nol ” sterilised at ioo° C. to study the behaviour of the bacteria. 

The manure employed contained not more than 1.6 grams of betain 
per ioo gms. of dried matter, so that 88 % of the betain had been converted 
by the bacteria at the time of manufacture. It was free from superphos¬ 
phate, and contained : 48.3 % of dry matter, 3.77 % of nitrogen. 

The tests were made with buckwheat, vetches, oats, beet, etc., in pots 
manured with quantities corresponding respectively to 364,607 and 1215 
lbs per acre. 

The tabulated results show that the peat dust added to treacle 
lees slightly reduces the fertilising power of the manure. The nitrogen in 
the peat exerts no action, the nitrogen of the lees being alone active. 

Sterilised “ Guanol " gives the same yield as when unsterilised, which 
proves that the bacteria in “ Guanol ” have no specific influence on the 
growth of the plant, at any rate where the soil is rich enough in humus. 
These experiments will be repeated in soils poor in organic matter. Poss¬ 
ibly too the sterilisation was not complete enough to,destroy all the bacte¬ 
ria of “ Guanol 

In the 3 series where a dressing was applied in the proportion of 364, 
607 and 1215 lbs of " Guanol ” per acre, an increase in yield was obtained 
proportional to the increased quantity of manure. The nitrogen in the 
,f Guanol ” however does not act so well as the nitrogen in nitrate of soda, 
being present in slightly less assimilable forms. 

The researches of the writer into the nitrification of “ Guanol " show¬ 
ed that at the end of 8 weeks 30.04 % of the nitrogen of “ Guanol " was 
converted into nitric acid. The nitrogen of nitrate of soda is more easily 
conveyed into the subsoil by water than that of <f Guanol " These enqui¬ 
ries also proved that the specific bacteria of “ Guanol" do not promote am- 
monification or nitrification to any great extent. 

Other manuring tests undertaken on grass-lands, grain crops, beets, 
etc., are not yet completed. 
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741 - Studies on the RootSystem of Plants, in Reference to Seleetionand Drought Re¬ 
sistance. — Modestov A. P.: I. Differences in the Dimensions of the Root System iti 
different Types of Cultivated Plants, in Eopumtu chcwcjhi mpiWHHumhia'h pa¬ 
nne hiti (Root System of Cultivated Plants), Part I, pp. 11-44 -f 2 tables -f 3 plates. 
Moscow, 1915. — II. Depth reached by Roots under normal Conditions of Growth. Ibid., 
pp. 46-80 + 14 tables and diagrams. — III. Contribution to the Study of the Root 
System of Flax, Ibid., pp. 101-118 -f 1 table + 1 diagram. 

Remarkably little study having been devoted to the underground por¬ 
tions of plants as compared with the parts above ground, the writer under¬ 
took a series of methodical investigations of the root system of herbaceous 
plants, cultivated and wild, in the laboratories and experimental Stations 
of the Agronomic Institute of Moscow, with the assistance of the Depart- 
r pmt of Agriculture. The starting point in these enquiries was the fact, 
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established by the researches of Deh^rain, Monvoisin and Kosorotov, 
that there is a relation between the depth to which plants extend their roots 
and their resistance to drought. Assuming, therefore, within the lim¬ 
itations of a given species, the plants most resistant to drought are those 
which possess among other things a root system carried to a greater depth, 
stress is laid on the need for the following : 

1) Statistical investigations of the depth reached by the roots of 
all plants, cultivated and wild, of interest to agriculture; 

2) Investigations into the “ metric differences ” (i. e. in length and 
weight) of the root system of the different species and varieties of cultivat¬ 
ed plants. 

3) Investigations into the fixation and the increase by selection of 
the power of deep root growth. 

Investigations into the Root System of Oats, Wheat, Flax and 
Peas. — These were carried out in 1914, in wooden boxes of 2 different 
sizes : (1) big boxes with 0.162 square metres base area (0.18 X 0.09m.) and 
1.77 m. in height, used for plants which were brought to maturity; (2) Small 
boxes (0.162 sq. metres base area and 0.88 m. height) for the plants removed 
in the 1st phase of vegetation. The soil was taken from the upper strata of 
the fields of the Institute. The roots were washed by a jet of water de¬ 
livered by a pump, and afterwards numbered and straightway put into 
formalin where they remained until the winter, when they were dried and 
studied. 

The plants taken out of the formalin were washed with water to re¬ 
move any disagreeable smell, afterwards dried on cardboard, and their 
aerial and underground parts were then measured and weighed separately 
for each box. The roots for successive soil layers of 25 cm were also measur¬ 
ed, in order to determine the amount of roots in each layer. The result¬ 
ing data were divided by the number of plants in each box, and this result 
multiplied by xoo, so as to reduce all measurements to one unit, the weight 
of 100 individuals. The measurements of the length of the aerial and un¬ 
derground parts were alone taken in calculating the maximum, but they 
are sufficient in view of the preliminary nature of the investigations. 

At the beginning of June there were sown : io varieties of oats, 8 of 
spring wheat, 4 of flax and 3 of peas; for each variety 4 boxes were 
used, 2 large and 2 small, so as to have 100 tests in all. The seeds were 
taken exclusively from the pure lines obtained at the selection Station of 
the Agronomic Institute of Moscow', because the preliminary studies car¬ 
ried out with commercial oat seeds had given very divergent results as re¬ 
gards downward growth of the root system. In this connection mention 
may be made of the tests in the open field carried out by the writer in 1915* 
with pure lines of flax, at the flax selection Station. The depths of the roots 
for a given line was studied in a considerable number of individuals (100) 
and over an area of some square metres ; it was found that the maximum 
depth and spread of the roots in the different soil strata was everywhere 
the same; the maximum depth of the roots ranged from 44 to 53 cm. between 
one plot and another. In other words, tests have shown that there is a 
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synchronal constancy in the downward growth of the root system in in¬ 
dividuals of the same pure line (of flax). 

The enquiries of the writer into the length and weight of the root sys¬ 
tems of oats, wheat and flax establish a dear and essential difference between 
the length {and weight) in different forms of oats , spring wheat and flax. 

Table I summarises the most important results of the investigations 
in relation to oats. 

The difference between root-length in the different varieties of oats 
therefore varies greatly, with a maximum of about i metre (186.0-101.0 
= 85 cm). Then, on comparing the root-lengths with the time of ripen¬ 
ing, Modestov notes an interesting fact: the longer the roots, the greater 
the time required for ripening. In other words, the length of the roots 
is proportional to the length of life of the plant. The author explains this 
phenomenon by saying that early varieties develop during the summer 


Table I. — Results of Investigations into the Root System of Oats . 


Numbers of varieties 

Length 

ot Roots 

Total weight 
of 

underground 
parts of 
100 plants 

Name of variety from which 
the pure line was selected out 

Ripening 

337 I. 

186 cm 

45-56 g 

a Gudana 

(Avena diffusa var. brunnea) 

Late 

A -305 I. 

178.5 

70-85 

«Gbigantskij rasviesistij » 
(A. orientalis var. fiava) 

Medium late 

A-331 c. 

170 

49 - 4 ° 

i 

« Bielianka» 

(. 4 . diffusa var. mutica ) 

Medium 

A - 329 C. 

1 56 

j 40.73 

! « Khersonskij Rukhlik » 

(. 4 . oricnialis var. obtusata ) 

Fairly early 

A - 4020. 

150 

1 

53-20 

! | 

« New Market» 

[A. diffusa var. irisperma) 

Medium 

C-4160.! 

I 3 S 

97.65 j 

1 

« Scotch Angus » 

(. 4 . diffusa var. mutica) 

Medittm late 

A-317 c. 

137 

35-54 ! 

1 

Australian Oat 
(A. diffusa var. an stilt a) 

Early 

A-4114 C. j 

1 

IOI 

29.90 i 

j 

Nemertchansk Oat 
(A. diffusa var. mutica) 

Very early 


period when the moisture has not yet passed through the deeper strata of 
the soil, and the roots, being able to find an adequate quantity of it, need 
not lengthen out. This property, peculiar to early varieties (short-root 
system), has been fixed by heredity and asserted itself in the cultivations 
in boxes, i. e. in an environment different from the natural one. In the 
varieties which ripen later, things happen differently; the plants develop 
in the period when the moisture has already traversed the deepest strata, 
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and they are compelled to push out their roots in order to get at it. In 
this case again the peculiar property of the variety (long-root system) has 
been fixed by heredity and asserted itself in the trial cultivations. 

In addition to the length of roots, there were also studied : the total 
weight of the plant, the weight of the overground and underground parts 
separately, the distribution of the root stock in the different strata of the 
soil. As regards the weight, it is found that the length of the root system 
is not proportional to its total weight (see Table I) and that, in the majo¬ 
rity of cases, the roots, when increasing in length, show a relative reduction 
in weight. With respect to the distribution of the roots in the different 
layers (25 cm each) it varies greatly (as stated above) according to the variety. 
On comparing the different varieties, however, it was found that No. 305 
I for instance has long roots which are more abundant in the tilled stratum 
of the soil than those of another kind with long roots, a fact which must 
unquestionably be of very great importance. 

The studies of the other plants, spring wheat, flax and peas, as regards 
difference of root lengths in the different varieties, confirmed the results 
obtained with oats, which will probably also hold good for other cultivated 
plants. For instance, Triticum vulgare var. ferrugineum No. Ill has roots 
90 cm in lengh, while those of Triticum dicoccum var. farrum attain 182 cm. 
The studies of fiax were repeated in 1915 in boxes (they were unsuccessful 
owing to the hail) and in the field. They bore on: (1) the “ metric differ¬ 
ences ” of the root system in the different pure lines of the plant; (2) the 
constancy of depth of roots within the limits of the pure line; (3) the influ¬ 
ence of different soils and water (water cultures) on the growth of the 
root system ; (4) the influence of moisture cn the development of the root; 
(5) the development of the root at different vegetative periods ; (6) the daily 
growth of the roots ; (7) the influence of the depth of seed-planting on the 
development of the roots; (8) the root system of the principal weeds 
in flax fields; (9) the stereometric distribution of the roots in the soil. The 
most important results are as follows : 

Flax grown for fibre generally has a weaker and shallower root system 
than that grown for seed ; if the root of the second kind reaches a depth 
of 70 cm, that of the first does not exceed 40-57 cm. Moreover, the roots 
of the seed flax are more robust, coarser and closer, a fact explained by the 
southern origin of this plant, which endeavours to adapt its roots to an in¬ 
adequate water supply. As regards root development at different periods 
of vegetation, 3 periods have been distinguished : (1) the initial period, when 
the flax plantlet has only 10 to 12 leaves; in this period the roots reach down 
to a depth cf 21 cm., maintaining a vertical direction; the distribution of 
the roots in the different layers of soil is almost uniform; (2) in the 2nd 
period, the beginning of anthesis, the roots reach 52 cm, and the uniformity 
of their distribution in the different layers disappears, the bulk of the roots 
lying within the limits of 20 cm, representing the depth of the first period ; 
beyond the second decimetre a considerable reduction in the mass of roots 
is observed, only the few main roots with little subdivision being found; 
(3) in the 3rd period, the end of anthesis, the roots reach a depth of 65 cm 
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and the character of the root system is the same as in the preceding period. 
The growth of the roots continued after the end of antbesis (when that of 
the parts above ground had ceased) as was ascertained from the observa¬ 
tions of daily development of the root S3?stem by means of “ observation 
boxes ” fitted with a glass wall. In the roots of flax there is a character¬ 
istic winding observed in all the periods of life of the plant. The influence 
of the depth of the seeds on the development of the root system of flax was 
not found so clear and decisive as in the case of oats, but difierences do exist 
and must be taken into account in the researches. 

Studies op Root Tlngth under natural Conditions of Develop¬ 
ment. — After reviewing the results arrived at by different investigators 
of the root system, with a view to co-ordinating them, the writer describes 
his own experiments carried out on a plot of the experimental field of the 
Agronomic Institute of Moscow. He adopted the method of Deh^rain. 
cultivation on inclined planes, modifying and completing it. He carried 
out cultivation : (i) on a natural soil profile by digging a trench 281.6 cm 
wide, and 176 cm deep, with bottom rising gradually towards the surface 
of the field so that the plants were not on banked-up soil, as at Grignon, but 
at field level: (2) cultivation on inclined planes, utilising for this purpose 
the embanking work carried out 40 years ago for water-regulation pur¬ 
poses. The length of the roots was measured at 3 different times, namely: 
1) germination, 2) flowering, 3) fructification. The results are summed 
up in Table II, which also indicates the differences in the length of the 
roots in successive periods in order to bring out more clearly the behaviour, 
of the root system of each plant. 

On analysing the data of Table II, it is seen that, in their first period 
of life, the plants under investigation had already developed their root sys¬ 
tem to such an extent as to penetrate deeper layers than those subject to 
ordinary tillage. 

Starting from the idea of aerial vegetative levels, the writer gives the 
following scheme of underground vegetative levels. 

The first level, down to 44 cm. depth from the surface, comprises the 
root system of short-rooted plants, chiefly weeds, annual or biennial, the 
typical representatives of which are, for instance: Capsella Burs a-pastor is , 
Viola tricolor , Thlaspi arvense and Berteroa incana; among cultivated 
plants, buckwheat belongs to this group. 

The second level (between 44 and 88 cm. depth) is occupied by the root 
ends of short-rooted cultivated plants, for instance: Sinapis , Linmn, Vida 
sativa, Pisum arvense , etc. 

The third level (88,139, 174 cm.) comprises the root ends of long-root¬ 
ed cultivated plants: Vida villosa, Panicam miliaceum, Avena sativa and 
Solarmm tuberosum , etc. 

Next there is a fourth level, comprising only the root ends of long-root¬ 
ed wild herbaceous plants, as for instance : Vida Cracca , Potentilla argen- 
tea , Tanacetum vulgare } etc. 

Finally, the deepest level found lies between 264 and 352 cm.; it con- 
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Table II. — Length of Roots at different Periods of Vegetation. 


Name of plant 


A. — Cult iv tn. on natural profile 
x. Avena sativa . 

2. Linum usitatissimum . 

3. Vi m a sativa . 

^ 4. Raphanus Raphamstrwn 


/ 5. Chenopodium album . 

B. - Cultivtn. on embankment 

6. A vena sativa . 

7. Pamcum miliaccum . , 


8. Zea mays . . . 

9. Lupinus albus. , 

10. Vicia Faba. . . 


11. Vida sativa . 

12. Vicia villosa . . . 

13. Pisiim arvense . . 

14. Limim usitatissimum . 

15. Sinapis alba . . 

16. Polygonum Fagopyrum. 


17. 

18. 

19. 


2nd period. 


1st period: 

Ger- 

mination ; Flowerin * 

i 


Helianthus annuus. . 
Cannabis sativa . . . 
Solanum tuberosum . 

20. Raphanus Raphanistnm 

21. Capsella Bursa-pastoris 

22. Viola tricolor .... 
j 23. Thlaspi arvense . . . 

24. Chenopodium album . 

25. Berteroa incana . . . 

26. Agfostemma Githago . 

27. Centaurea Cyanus . 


3rd period: I 
Fructi- | 
fixation 


Differences 


! 


between the between the 
2nd and the j 3rd and 2nd 
ist period j period 


79.2 cm. 

35.2 
26.4 
13-2 
26.4 

52.8 
39-6 

30.8 

52.8 


; ;| 

132.0 cm. | 140.8 cm.j; 


52.8 
SS.o 

30.8 
30.S 


92.4 

92.4 


70.4 

8S.0 

35-2 

35*2 


127.6 

un washed 
roots 

failure 


52.5 cm. 

17.6 

61.6 

17.6 
4*4 

39-6 

52.S 


8.8 cm. 
17.6 
0,0 
4.4 
4-4 

35-2 


i 

of 1915 1 

1 

— 

35.2 

70.4 1 

unwashed I 

1 



i 

roots ( 

35*2 

— 

30-8 j 

79.2 1 

83-6 ! 

48.1 

4*4 

30.8 j 

74.8 | 

105.5 1 

44.0 

30.8 

48.4 | 

CO 

4 * 

ss.o | 

26.4 

13-2 

35-2 j 

70.4 

74.2 ; 

35-2 

8.8 

39-6 

48.4 

70.4 

8.8 

3 °* s 

36.4 

48.4 

unwashed 

22.0 

— 

! 


roots 



3°-8 j 


| 




failures i 



35,2 ^ 





61.6 | 

101.2 

123.2 

39*6 

32-0 

26.4 

52.S 

52.8 

26.4 

0.0 


26.4 

39-6 

— 

13.2 

j 

35-2 

48.4 

— 

13*2 

f not yet 

35*2 

4S.4 

— 

I3* 2 

(germinated 

44.0 

44.0 

— 

0.0 

/ 

48.4 

52.8 

i — 

4*4 

26.4 

66.0 

88.0 

39.6 

22.0 

26.4 

66.0 

105.6 

| 39*6 

ti 

39*6 
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tains the root ends of perennial herbaceous plants as for instance the 
species of Rumex . Lucerne and some lupins also belong to this group. 

On comparing the results of growing some cultivated plants (A vena 
sativa , Vida sativci and Lintim usitatissimum) on a natural profile and on 
banked up earth, and considering that the compactness of the soil in these 
two cases must be different, the Author is of opinion that, though it cannot 
be maintained that the compactness of the soil makes no difference to the 
roots, it is impossible to share the prevailing view according to which roots 
should penetrate deeper in less compact soils. He does not however wish 
to draw an a priori conclusion from this fact before making thorough and 
conclusive investigations. He confines himself to recalling what was said by 
Hensen as to the importance of the tunnels left by earth-worms for the 
extension of roots, and he adds that a similar function is also served by the 
channels formed by the roots of dead plants. That is why living roots can 
penetrate even compact soils fairly easily. One might, he says, draw a con¬ 
clusion which seems a paradox at first sight, namely that deep-rooted 
perennial weeds, so injurious to the farmer, may at the same time be useful 
in paving the way for the roots of cultivated plants, which, by penetrating 
deeper, are sure of success in struggling against drought, and best utilise 
the nutritive substances of the soil. 

A special chapter contains a Bibliography of the subject (552 works); 
it will be completed later. 

742 - Changes in the Chemical Composition of Rye Seed through the Action of some 
Forms of Fusarium . — Pomaskej a. in Mmmcmepcmso 3 e, Biojpo 

no MuKoaoziic 11 Oumontimojimhi Yaenazo Fo.unmema. Mamepiajiu no Mu- 
KOJioiiu u &umonamo,ioiiu Pocciu. Ministry of Agriculture, Office of Mycology and 
Pathology of the Scientific Committee. Matter relating to Mycology and Plant Diseases. 
Part 4, pp. 77-106. Petrograd, 1915. 

The initiative of continuation of the investigations relating to “pianij 
khlieb ” (“ intoxicating bread ”) the intoxication being caused by the 
products of alteration of the grain by Fusarium) is due to A. A. Jatchevskij, 
Director of the Office of Mycology, who has put forward the hypothesis 
that not only Fusarium roseum , but all forms of Fusarium similar both 
from the morphological and physiological point of view, may equally act 
on the grain, decomposing the protein substances and forming a toxin ana¬ 
logous to the supposed nitrogenous glucoside, isolated by O. Gabrilovitch 
in the pure culture of Fusarium roseum Link on rye. On the basis of this 
hypothesis the writer, together with A. A. Jatchevskij and N. A. Naumov, 
carried out a series cf experiments the object of which was: 1) to isolate 
and further study the toxin of intoxicating bread ; 2) to make a chemical 
analysis of the mycelium of the different forms of Fusarium. 

The present work is only the first part and contains the results of the 
qualitative and quantitative analysis of rye grain infested by Fusarium , 
such analysis being indispensable for further work, as was proved by the pre¬ 
liminary experiments on the isolation of the toxin. The material used was : 
pure cultures of Fusarium prepared in the laboratory, and the original Pe- 
trusk variety of- rye infested with Fusarium roseum Link, coming from the 



AGRICULTURAL BOTANY, CHEMISTRY AND PHYSIOLOGY OP PLANTS 961 


region of Ussuri jsk, in Siberia ; two samples were also taken of the rye in 
question, infested with F. subulatum App. and Woll., and originating one 
from the province of Tula, European Russia, and the other from the region 
of Ussurijsk ; there were also utilised two samples of <f Vasa ” rye, infected 
with the pure culture of the above mentioned Fusarium , and finally, two 
uninfected and two sterilised samples of the same rye. 

From the moment of inoculation with Fusarium , the culture was in 
a separate room aw^ay from the direct light of the sun, and kept at a constant 
temperature of 18-20° C. The analyses were made at the end of 10, 20, 30 
and 60 days afcer the beginning of the experiment. 

Results. 1) The vital activity of the two forms of Fusarium on the rye 
grains is accompanied by a large reduction of dry matter. Thus, in the 
analysis of the culture of Fusarium roseum made after 10 day's, the loss of 
dry matter is about % of the total quantity : when the experiment is 
further prolonged, the loss of dry matter increases, amounting to 3 / 4 
of the total on the both day. Fusarium subulatum in a 30 days culture ex¬ 
hibits an activity lower than that of the first Fusarium, but the difference 
afterwards disappears. 

2) The dry substance lost is chiefly starch and albumin. 

3) The loss of starch in one month is 61 to So %, and in tw r o months 
80 to 89 % of the initial quantity. 

4) The vital activity of Fusarium is accompanied by the decom¬ 
position of albumin with loss of nitrogen. This loss is not so large as in the 
case of starch, being about 5 % in the culture of F. roseum for the first ten 
days. It is still less, (2.7 %) in a culture of F. subulatum one month old. 
At the both day, however, the losses of nitrogen for both forms of Fusarium 
increase, with an average of 12 to ib % common to both. 

5) Both forms of Fusarium act equally on the rye, reducing the 
starch and decomposing the albumin, with production of ammonia. 

b) The products of splitting up of albumin, asfcttnd from the analy¬ 
ses made, are the following : albumoses, peptones, amino-acids, organic 
bases, ammonia and a toxin (presumed to be a nitrogenous glucoside). The 
process of decomposition of albumin was most energetic in the cultures of 
F. roseum and a little less so in those of F. subulatum . The numerical data 
in relation to the quantity of decomposition products formed allow of the 
following description of the hydrolysis cf albumin produced by Fusarium : 
during the first month of the experiment there are chiefly formed amino- 
acids, organic bases, peptones, nitrogenous glucosides, and a small quantity 
of ammonia, while in the second month the hydrolysis grows more en¬ 
ergetic with formation of a considerable quantity of ammonia. The prac¬ 
tical bearing of these observations is that, for the purpose of isolating and 
studying the poisonous principles of *' intoxicating bread ”, the amino- 
acids and organic bases, a 3 to 4 weeks old culture cf Fusarium may be used 
with absolute certainty of success. 

7) The pentosans disappear fairly quickly, chiefly during the first 30 
days ; during the subsequent 30 days, the loss only increases 6 to 7 % ; 
the total loss being 75 % of the initial quantity. 


4 
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8) As regards cellulose, during the first 30 days some increase in its 
quantity is observable, due to eneigetic synthesis of chitin, which masks 
the loss of the crude cellulose. I11 the second month this synthesis slows 
down, and the decomposition of cellulose then becomes evident. 

9) With respect to fats, the results are that, in the course of the first 
30 days, their splitting up is masked by the synthesis due to Fusarium ; 
in the second month, the breaking up process predominates, and a final 
loss of 21 to 51 % results. Under the influence of Fusarium , the iodine 
index of the fatty substance diminishes, while the acidity index increases, 
which means that in the splitting up of fats by Fusarium two processes 
occur concurrently; saponification of the glycerides, and oxidation of 
the unsaturated acids. 

10) The percentage of acidity in the watery solution does not ir- 

crease. 

11) The quantity of mono-saccharides in the cultures of Fusarium 
is small and does not grow. 

12) In a thirty days culture, no disaccharides were found which could 
be inverted with a 1 % solution of hydrochloric acid ; after 60 days, they 
are present in a minute quantity (up to 0.25 %). 

13) In view of N the wide occurrence of “intoxicating bread" in the 
northern and central Governments of Russia, produced not only by Fusa¬ 
rium roseum, but by other forms of Fusarium also, the writer urges that 
the utmost attention should be given to the phenomenon in question. 

743 - Change in the Specific Gravity and in the Starch and Dry Matter Content of 
Potatoes during Storage. —Szell L-> in Kis&rletugyi Koslemenyek (Bulletin of Hun¬ 
garian Agronomic Stations), Vol. XVIII, Part 5-6, pp. 1020-1028. Budapest, 1915. 

In October 1913, two varieties of potato: “ Richter-Imperator" and 
“ Up to date " from the 1913 crop were stored, partly in heaps on the field 
and partly in cellars. In the cellar-stored potatoes the specific gravity 
and the content of starch and dry substance were determined every fort¬ 
night ; the same figures for the other potatoes were determined before 
stacking up and after storage. The results brought out the following 
facts : 

The specific gravity and the contents of starch and dry substance 
(deduced from the specific gravity) increased generally in both varieties 
during cellar storage, but decreased in the field-stored potatoes. It fol¬ 
lows that it is more economic to store potatoes in well-ventilated cellars 
than in heaps. 

The increase in specific gravity of these two varieties of potatoes stored 
in cellars did not take place regularly, except before the tubers germinated* 
This must be attributed on the one hand to the different factors acting on 
the stored potatoes, such as healthy condition, respiration, germinating 
stage of the tuber, dampness of cellars, temperature, etc., and on the 
other hand to the fact that the results of the different methods of determin¬ 
ing the specific gravity are influenced by the following factors : size, shape, 
maturity, hollows in the tubers, structure of skin, depth of eyes, adhesion 
the water to the surface of the tubers, etc. 
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Determinations of specific gravity repeatedly carried out on speci¬ 
mens of the same class (cellar-stored) proved that the divergencies between 
the maximum and minimum values were greater in “ Imperator ” than 
in “ Up to date 1 In the former the minimum content of starch was 13.9 % 
and the maximum 16.6 %, while in the latter the minimum content was 
I2.3 % and the maximum 13.9 %. Therefore the range was 2.7 % in <f Im¬ 
perator ” and 1.6 % in “ Up to date The difference in the range of 
values in these two varieties is not merely accidental, but appears to be 
related to the fact that in c< Imperator ”, especially in large tubers, big 
hollows occur more frequently, and this variety is more liable to rot than 
the other. This observation if practically applied to other varieties of 
potatoes might have useful results. 

The variations in the specific gravity of potatoes checked by accurate 
analyses again confirm the fact that the usual rapid method of determina¬ 
tion of starch and dry substance based on an estimation of specific gravity 
of potatoes furnishes onl}? approximate and unreliable results. 

744-Rapid action of Saline Solutions on Living Plants: Reversible Displacement of a 
part of the Basic Substances contained in the plant.— devaux henry, in Comptes 
Rcndus de VAcademic dcs Sciences , Vol. 162, No. 15, pp. 561-563. Paris, April 10, 1916. 

By previous studies the writer ascertained that the cell walls, and in 
particular the pectose they contain, are able to fix energetically an ap¬ 
preciable quantity of all the bases present in the form of salts. Prolonged 
washing in distilled water does not remove the metals thus fixed. On the 
other hand, steeping for a short time in the solution of another metal 
causes the immediate separation of the metal w T hich distilled water had been 
unable to remove. These phenomena of mutual displacements are rever¬ 
sible. Just as alkaline metals can be displaced by all others, in particular 
calcium, the latter can in turn be expelled by alkaline metals. 

■ These results at once suggested the question whether the interchanges 
observed on isolated cell walls also take place in living plants. 

The question is answered by the following investigations : 

A 10 to 15 gram lot of some aquatic plant was placed in a suitable 
vessel and carefully washed with distilled water (distillation carried out 
in glass in order to avoid the marked traces of copper or lead frequently 
found in commercial distilled water), after which, it was subjected to the 
following steepings of 30 minutes each: 1) in 250 cubic cc. of distilled water; 
2) after washing with distilled water, in 250 cubic cc. of 1 per 1000 saline 
solution; 3) after careful washing with distilled water, in 250 cc. of distilled 
water. The liquid was tested with oxalate of ammonia after each mace¬ 
ration.'Result : no calcium after the first and third maceration; presence 
of calcium after the second maceration (in saline solution). 

It follows from these experiments that a very rapid decalcifying ac¬ 
tion of the plant was produced by the alkaline salts present in the solutions 
employed. This decalcification is a general phenomenon, having been ob¬ 
served by the writer in various plants (phanerogams, cryptogams, aquatic 
roots, terrestrial plant roots, etc.) and with different salts. The decalcify¬ 
ing salt may be an alkali or alkaline earth, but it may also have any acid 
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radical. Any one of these salts causes the immediate separation of a little 
calcium, which increases as the action is prolonged, and finally represents 
a considerable proportion of the total weight of calcium in the plant. 

It is not only calcium which is thus expelled from living plants by any 
other metal present in the state of saline solution. For instance, potassium 
is also separated on treating the plant with a calcium salt. Thus the cycle 
is compete for all alkaline or alkaline-earth metals. The calcium in plants 
is expelled by the salts of other metals, but the other metals are expelled by 
the salts of calcium. It is a perfectly reversible phenomenon, in which the 
action of the most abundant salt preponderates. 

There is a remarkable similarity between the absorbent properties of 
the soil for saline solution and those exhibited by living plants. In both 
cases the fixation relates mainly to the bases, and these bases can expel 
each other reversibly. This forms the direct demonstration of a contention 
put forward by the writer in 1904; “ the pectose in the walls of root hairs 
being in close contact with the particles of the soil, the whole together, soil 
and walls, forms a colloidal system having the same properties of absorp¬ 
tion everywhere. The bases are not held and kept in reserve in the soil 
but also in the cell wall within immediate reach of the protoplasm 
Indeed there is nothing to show that the cell content itself does not take part 
in the exchanges, and this simple hypothesis shows the importance which 
may attach to the study of these reversible exchanges in living tissues. 

745 - The Relations between the Presence of Magnesium in Leaves and the Function 
Of Assimilation. — AndrE G.,in Comptes Rendus dc VAcademic des Sciences , Vol. 162, 
No. 15, pp. 563-566. Paris, April 10, 1914. 

Several authors have proved that crude chlorophyll, extracted from 
leaves by alcohol or benzene always furnishes an ash in the composition 
of which magnesium phosphate predominates ; other more recent work has 
also shown that magnesium is the only fixed element forming a part of the 
molecule of chlorophyll ; finally, MllE Mameli demonstrated that the 
quantity of pigment forming in the assimilating organs is related to Ihe 
weight of magnesium supplied to the plant. 

If magnesium plays so special a part in the molecule of chlorophyll, 
it might be expected that the weight of this element would be greater in 
proportion as the process of assimilation reaches greater intensity in the 
plants from which it is extracted. The writer therefore, at different vege¬ 
tative periods, detached a number of leaves from different species of plants, 
dried and crushed them, afterwards extracting them by heating with ether 
and afterwards with alcohol. He measured the magnesium and phos¬ 
phorus in the product of the extraction. He thus determined the weight 
of phosphorus (reckoned as IT 3 P 0 4 ) and of magnesium (reckoned as 
MgO) contained per 100 grams of substance dried in vacuo at the differ¬ 
ent times ; 1) in the part of the leaf substance dissolved in the ether and ; 
alcohol {organic phosphorus and magnesium); 2) in the part not dissolved 
4 residual phosphorus and magnesium). 

, 3 ?rom the table giving these figures, and also the relations between or- 
l^^i^^hosphorus and residual phosphorus on the one hand and organic 
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magnesium and residual magnesium on the other, it is found that the 
absolute weight of organic magnesium increases from April to May in 
chestnut and lilac leaves. The maximum is reached on the 4th May in the 
former case, and on the 3rd in the latter. Beyond those dates this weight 
decreases almost regularly. With regard to the leaves of the chestnut tree 
the maximum weight of magnesium is reached on the 26th April. Taking 
on the other hand the ratio between the weights of organic and those of 
residual magnesium, this ratio is found to reach its maximum on the 26th 
May in the leaves of the horse-chestnut, on the 3rd May in those of the 
lilac, and not until the 14th June in those of the common chestnut. As¬ 
suming that the time when this ratio reaches its maximum corresponds, at 
any rate in the year under consideration, to the maximum activity ^ of 
assimilation, it must be concluded that this process is most active during 
the whole of May in the horse-chestnut, at the beginning of May in the li¬ 
lac, and between the end of May and the middle of June in the ordinary 


chestnut. On the other hand, on comparing the 


organic phosphorus ^ 
residual phosphorus 


. a satisfactory agreement between the maxima of these 
residual magnesium 

two ratios is found in the horse-chestnut leaves. Although this agreement 
is less marked in the other two species of leaves studied, it is reasonable 
to assume that the maximum of vegetative activity is at the same time 
manifested by the elaboration of carbohydrates and the concurrent pro¬ 
duction of the organo-phosphoric compounds the existence of which is 
unquestionably bound up with the chlorophyll synthesis. 

These experiments should be resumed subsequently on other plant 
species. 


746 - Comparative Tests of 4 Varieties of Barley at Torestorp, Sweden. - hjalmar von 

Feilitzen, in Svenska Mosskulturforemilks Tidsknft XXXth Year ; No. 1, pp. 57"60. 

Jdnkoping, 1916. 

Tests covering a period of 6 years (1909 to *9*4) a t the Station of 
Torestorp. Manure: superphosphate, 178 lb per acre (in the last years 267 
lb.), potash salts of 37 % strength^ (267) lb. per acre. The varieties test¬ 
ed were always sown at the same time, the time of sowing varying from the 
7th to the 15th May in different years. The crops were more or less damag¬ 
ed by spring frosts. This was the case in 1909 and 19*3* the 

6-rowed barley, an early variety, was the only one to suffer from the low 
temperatures. 

As appears from the Table, the annual fluctuations of yield ^are very 
great. The best results were in 1911. In that year the “ Svanhals " variety 
gave a yield of about 23 cwt. per acre. The same w 7 as the case in 1914, 
in which year the 6-rowed barley furnished a yield of about 23 % cwt. pet 
acre. The worst years were 1909 and 1913, with yields of 31 cwt. and 24 
cwt., owing to the spring frosts which in those regions form the most fre¬ 
quent weather feature, and the one which does most injury to the cereaj 
in question. 

As regards the yield <sf grain, the " Plymage ” variety furnishes the 
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Results of Tests. 


Varieties 

1909 

1910 

19x1 

1912 

1913 

X9H 

Averages 


1 1 1 

Straw yields (cwts per acre). 



1 

Plymage. 

38 7+ 

4 1 J /io 

413/5 

47 Vs 

60 Vs 

40 *4 

44 Vs 

Primus. 

42 

42 

45V5 

41 

55 V5 

38 Vs 

44 V3 

Svanhals. 

36 I ;'8 

41 

423/5 

-169/ IO 

52 

39 

43 

Sexradigt. 

37 

413/4 

34 

36 

45 V3 

s 63/ 4 

38 Vs 

Averages . . . 

38 l jz 

41 3/io 

4° Vs 

42 7/j.o 

53 Vs 

3S Vs 

42 


Gram yields (lbs per acre). 




Plymage . . . - 

157641 

2 126 

2 440 

2392 

930 X A 

2 176 

1 940 

Primus . .. 

1440 

2044 

2 344 

I 906 1 jz 

829 

1 510 

1 (.79 

Svanhals . 

1 200 

2 136 

2 5S0 

2 302 I /a 

990 

2 052 

x 879 

Sexradigt. 

1 429 

990 

2373 

I 980 1/2 

I 583 Vs 

2 62 5 1/2 

1846 

Averages . . . 

1411-38 

i 825 1 !z 

2432 

2 145 

I 083 

2 091 

I 836 


Weight of 1000 grains 

m grams. 




Plymage. 

38.8 g 

41.6 g 

42.7 g 

46.6 g 

3°-7 S 

46.I g 

4*-i g 

Primus. 

40.4 

43-4 

42.2 

5i-5 

35-9 

5°, 8 

44.0 

Svanhals. 

39-6 

42.6 

43-8 

45-4 

34-S 

47.2 

42.2 

Sexradigt. 

30.0 

312 

36.3 

37-3 

25.6 

37.0 

32.9 

Averages . . . 

37-2 g 

39.7 § 

4i>3 g 

45-2 g 

_3J- 7 g 

_ 45-3 g 

40.0 g 



Weight per bushel 

m /&?. 




Plymage. 

41.Co 

50 

54 5i 

52.27 

3 ( >-32 

52.75 

48-90 

Primus. 

46.18 

51-55 

53.07 

52.91 

40.89 

52.27 

40.10 

Svanhals. 

-15 

49.63 

52.75 

50.11 

38.08 

5-1-03 

17.78 

Sexradigt. 

43*3° 

42,49 

55-32 

53-39 

30. 

52.75 

4 7.3o 

Averages . . . 

44.02 

48.42 

53-9 

52.19 

4°- 43 

52.95 



Length of period of vegetation {days). 



Plymage. 

hi 

112 

95 

ioy 

108 

94 

105 

Primus. 

ill 

112 

95 

109 

108 

94 

105 

Svanhals.. 

in 

112 

95 

99 

108 

39 

102 

Sexradigt. 

102 

112 

93 

99 

104 

89 

1 

100 

, , Averages . . . , 

109 

ITS 

94 

10.} ' 

107 

or 

103 




_ 






v $»'. ,f 
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best crops on the average, while the “ Primus ” variety is found inferior 
to all the others tested. On the other hand, as regards straw yield and 
weight per bushel the varieties “ Plymage” and “ Primus” are equal, and 
markedly superior to the two others. f< Primus ” gives the biggest weight 
per 1 000 grains (44.0 grins.), and is followed by “ Svanshals ", “ Plymage ” 
and “ Sexradigt ” with 32 grms. only. 

Finally, the duration of the vegetative period varied from 91 days in 
1914 to 112 days in 1910. The 6-rowed barley is harvested on the average, 
5 days, and “ Svanhals ” 3 days before “ Plymage ” and “ Primus ”, which 
are last, and ripen simultaneously. From the results of these 6 years’ tests 
as a whole, it may be concluded that the two varieties “ Plymage ” and 
“ Svanhals ’ in the region of Torestorp and in all other localities with equal 
climatic and soil conditions, should be preferred to the varieties “Sexra- 
digt ” and “ Primus ”, in spite of the excellent quality of grain marking 
this latter variety. * 

747 - Comparative Tests with 8 Races of Oats, at Flahult, Sweden. — hjalmar von 
Feilitzen in Svenska Mosskulturforeningens Tidskrift, Year XXX, No. 1, pp. 65-67. 
Jonkoping, 1016 

Comparative cultivation experiments with 8 races of white and black 
oats conducted in 1915 at Flahult in sandy and peaty soil. 

The oats were sown on the 29th April. The frosts at the end of May 
and lack of rain at the time of earing, caused great damage to the sown 
fields and reduced the crop considerably. 

Among the white races in particular, there was a high percentage of ears 
which were empty, or poor or inferior in quality of contents. We repro¬ 
duce some corresponding data : (Table I, page 968). 

Owing to the unfavourable weather, both the straw and grain yields 
were low. The best comparative results -were obtained with the two strains 
of German oats for peat soil, and the worst with Klock II. The two new 
types of Svalof black oats were, contrary? to expectation, inferior to the 
German oats ; the shortness of the period of observation, however, does 
not allow of definitive conclusions on this point. We quote the following 
average results : 



Number 

Straw yield 

Grain yield 


of -rears 

per acre 

per acre 


of test 

— 

— 

White 

— 

cwt 

lbs 

Probstdet. 

• - 7 

38*36 

2 06S 

New German light yellow oats for peat soil . . . 

* * 5 

38.32 

2 037 

New German golden-yellow oats for peat soil . . 
Black 

* * 5 

38.42 

I 800 

Black German oats for peat soil . ... 

. . 7 

34-79 

2 4S8 

Klock II. 

■ • 5 

41 27 

2 408 

Black Nordfinsk oats. 

• • 5 

37.82 

2 I/I 


Among the black races examined at Flahult, the German oats lead, 
proving superior to the Klock, which is nevertheless remarkable for its 
abundance of straw. The Nordfinsk always gave unsatisfactory results and 
is certainly not able to compete with the other races. With regard to the 








968 


PI/ANT BREEDING 


Table I. 



Straw 

cwt 

per 

acre 

Grain 

lbs 

per 

acre 

Bad 

Grain 

lbs. 

% 

Qualities of grain 

Days 

between 

sowing 

and 

eaiing 

Leng th 
of 

entire 

vege¬ 

tative 

period 

in 

days 

Weight 

of 

bushel 

in lbs. 

Weight 

ot 

1 000 
grains 
in 

grams 

Percen¬ 

tage 

weight 

of 

kernel 

% 

White : 









New German liglil yellow 









oats for peat soil. . . . 

3°*57 

I 603 

S.8 

36.96 

2S.8 

6S.c) 

68 

IOO 

do golden-yellow .... 

34*27 

I 471 j 

ii *4 

37-76 

26.0 

68.2 

68 

106 

Probsteier. 

34*56 

I 3 S 5 

a 6.1 

36.96 

29.2 

67.7 

78 

43 

Black . 









Black German oats for peat 









soil. 

22.93 

I 721 

3*6 

37-12 

30.0 

72.6 

68 

XOI 

Black Svalof oats No. 01120 

31.90 

1 431 

8.4 

37.28 

27.8 

73-3 

69 

ioC 

Black Svalof oats No. 01101 

26.30 

i 373 

7.8 

36.24 

30.8 

70*3 

69 

104 

Black Nordfinsk Oats. . . 

2S.05 

1 239 

7*4 

37-44 

27.1 

71.7 

68 

104 

Klock II. 

33 

x 070 

19.6 

34-79 

28.7 

67.9 

70 

110 


white oats, the Probsteier is somewhat superior to the two German types, 
but the latter nevertheless represent very good varieties particularly adapt¬ 
ed to peat soils 

74S - Strawberry Breeding in the United States. — The journal of HcmUly , Vol, vn. 
No. 4, p. 191. Washington, April 1916. 

Probably with no single fruit has more been accomplished by scienti¬ 
fic breeding than with the strawberry. Of the 200 000 acres or thereabouts 
which are planted to strawberries in the United States, it is probable that 
90 % are planted, to varieties which have been produced during the last" 
quarter of a century. 

Strawberries have been grown in the United vStates ever since the coun¬ 
try was first settled, but the original strains bore fruit only in the early 
summer. One of the greatest advances in the industry was the introduc¬ 
tion of the fall-bearing or ever-bearing varieties, the first of which was Pan- 
American, produced by Samuel Cooper, of Delevan, N. Y., in 1898. This 
was a sport from the variety Bismarck, which bore only in the early summer. 
Mr. Cooper produced a number of seedlings by self-fertilization from this 
sport and then crossed them with each other and back on the parent. In 
this way a number of other more desirable varieties were obtained. Cross¬ 
ing Pan-American with Dunlap (Senator Dunlap), a widespread and fa¬ 
mous variety, Harlow Rockhtll, of Conrad, Iowa, produced in 1908 the 
|r|riety Progressive, which has proved one of the most popular in the 
B>rfekern States, 
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Dunlap itself which has long been the most widely grown northern va¬ 
riety, originated with Rev. J. R. Reasoned, of Urban, HI. in 1890, but 
was not introduced to the trade until 1900. It was the result of definite 
breeding. 

The variety Klondike, which makes up probably nine-tenths of the 
area planted in the southern States, was produced as long ago as 1895 by 
Robert Ceotjd of Louisiana, as a result of a carefully planned cross. 

The ease with which results are got appears to be the principal reason 
why plant breeding has been so much more widespread with the straw¬ 
berry than with any other fruit. Crosses are easily made, seedlings are 
easily grown, and they multiply so rapidly by runners that a large stock can 
be obtained in a very short time. 

749 - Sowing and Transplanting Rice on the “Dapog” Method, peculiar to some parts cereals 
of the Philippines. — Apostol Silverio, in The Philippine Agricultural Review, \nd pulse 
Vol. VIII, No. 2, pp. 98-102. Manila, 1915. crops 

The practice of growing 2 rice crops per year is of old standing in those 
parts of the Philippines where sufficient water for irrigation is always avail¬ 
able. As soon as the first crop is taken off, the land is prepared for the second. 

The earliest irrigated rices are used, with the twofold object of cropping 
before the rainy season has fully set in, and allowing the necessary time for 
tillage for the main crop.Direct broadcast sowing (by hand) is the only one 
used for the second crop wherever it is grown in the Philippines (provinces 
of Tarlac, Pampagna and Laguna), except in the communes of Calanan and 
a small part of that of Bay (Laguna), w r here the special method of sowing 
and transplanting called “ dapog” is in use. This method allows the plant- 
lets to be transplanted without breaking them, at a younger age than with 
ordinary seedlings. Earliness is of prime importance for the dry season crop. 

It is therefore necessary to transplant young plants, their age having a di¬ 
rect influence on the period of ripening of the rice. The crop ripens later 
in proportion as the age of the transplanted plants is more advanced. A dif¬ 
ference of 23 days even has been found in the time of ripening between rice 
transplanted on the “ dapog ” method and that transplanted cn the ord¬ 
inary method. 

For the ‘ f dapog ” method the seedling plot requires neither special 
soil nor special tillage. It is tilled with the rest of the rice field. It must, 
however, lie near the water channel, so that the w T ater should have no time 
to get hot, during the hours of great heat, and scald or otherwise injure the 
germinating seeds. 

Sowing on the “ dapog ” method requires 1.3 to 2.6 gallons of seed more 
per acre than on the ordinary method. The seed, put into a coarse canvas 
bag, is immersed in water (preferably slow moving water) for 24 to 36 hours, 
then spread out in the shade. 36 hours later, or when at leajt 75 % of 
the grains show signs of germination, the seed is put down in a seed plot 
prepared as follows : * 

The seed plot area, after irrigation, drying, ploughing and harrowing, 
is harrowed again on the day of sowing. When the soil is levelled and the 
silt settled, the water is run off, the soil is covered with whole banana 
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leaves, cut along the midrib, and placed so that the latter forms a borderr ight 
round. Care must be taken to fill all vacant spaces with leaves with their 
midrib excised. It is still better to build up with two or three layers of 
leaves a bed of a width of about a yard and a length nearly equal to that of 
the ricefield dyke. On the leaves a layer cf 2 to 2 % cms - °f r * ce busk or 
finely chopped rice straw is placed, and on it the germinated rice is sown 
very closely. 16 l / 2 gallons of seed suffice for sowing 2 beds 16 yds. in length 
by 3 ft jins, in width each. 

The afternoon is preferable for sowing, and it is advisable to strew 
carefully over the seed the mud lying around the seed plot. It is general¬ 
ly necessary to protect the plot against excessive heat by placing at a 
height of 11 to 16 inches above it light shelters made up of banana leaves 
spread over a bamboo and board framework. During the first levy days 
after sowing the plot is watered several times a day. In the work of the 
writer the use of ordinal garden watering cans was found very practical. 
Tater on, when the seedlings are no longer liable to be carried aw r ay by the 
water, they should be irrigated with slow running water until the time of 
transplanting, because stagnant water might, during a day of great heat, 
seriously injure the young plants. Care will be taken of course not to sub¬ 
merge them, and never to leave them dry. The roots, being unable to pass 
through the banana leaves, grow‘laterally rather than vertically, and in¬ 
terlace with each other, forming a carpet easily separated from the sort of 
matting placed below. At transplanting, the interlaced roots are cut into 
strips of a length such as can be kept spread over the arms and shoulders, 
or both the young plant roots and the banana-leaf matting are cut into strips. 
They are rolled up slowly with the banana-leaf outside and unrolled on reach¬ 
ing the field. 

Here the root matting is cut up into fragments of about the size of a 
small plate, which are distributed over the rice field at regular intervals, as 
is done with the small bundles of young plants in the ordinary method of 
transplanting. In carrying out their work the transplanters hold the frag¬ 
ment of root matting in their left hand, keeping it spread over the palm 
by means of the thumb of the same hand. With the first 3 fingers of the 
right hand, they detach a tuft of several plants and plant it in tlie mud. The 
young plants are read}' for transplanting 10 to 14 days after sowing. Ex¬ 
perience proved to the writer that if the plants are healthy and transplant¬ 
ing is skilfully done, 3 or 4 per bundle, at the ordinary distance of 4 orb in. 
square, are sufficient to ensure regular growth and a maximum crop, under 
ordinary- conditions. Generally, however, transplanting is done much more 
densely. The young plants, if transplanted more than II days after sow¬ 
ing, are greatly weakened and many die. If they have grown with excep¬ 
tional vigour, they must be topped before transplanting. The seed plot 
is plantedlike the rest of the field after taking away or turning in the banana 
leaves. The rice-field is harrowed and covered with silt for the last time on 
the day of transplanting or partly the day before. 

%> ,^By the " dupog ” method Ihe yield obtained is higher than by direct 
Under labour conditions in the Philippines the value of the stir- 
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plus exceeds the increased cost of production due to transplanting. The 
“ dapog ” method is thus making its way into localities where it was quite 
unknown even lately. It is applicable not only to the second crop rice, but 
also to the regular crop of early irrigated rice. 

750 - Early Weeding Of Rice Fields. — Novelli N., in Gtornale a 2 Ayjcoltnra della 
Domenica , Year XXVI, No. 19, p 154. Piacenza, May, 7, 1916. 

In cases of shortage of labour at the time -when rice fields are usually 
weeded it is advised that this should be done with all available labour as 
early as possible i. e. directly the rice has germinated. Early cleaning is of 
special advantage in new rice fields, particularly cleared meadow land. In 
these rice fields various meadow plants continue to grow long after flood¬ 
ing. The practice is also of advantage in old rice fields which, shortly 
after flooding, are overrun by the weeds called “ erba grossa” (Rammcula- 
ceae , Alisma Plant ago , Glyceria fluitans , Cyperns spp,, etc.). Early cleaning 
will destroy these different weeds more readily and effectively, so that the 
next time it is done there will be nothing to remove but Panicum 
Cmsgalli and reeds (Cyperus spp.). The treading down of the recently 
ploughed soil during the cutting back is rather advantageous than 
injurious through the ensuing consolidation of the soil. 

Early weeding has been adopted for several years by the brothers 
San cio, who have found that it promotes and improves the growth of the 
rice while reducing the total cost of the work of cleaning. 

751 - Experiments in Manuring Rice with Burnt Paddy Husk, in Burmah. — 

Thompstone B. and Sawyer A. M.,in Department of Agriculture, Burma, Report of 
the Mandalay Agricultural Station for the year 1914-1915, pp. 10-12. Rangoon, 1916. 

The rice field used for these trials was divided into 4 plots, 2 being test 
or control plots, while the other 2 were, for 5 years running, manured with 
burnt rice husk in the proportion of 12 000 lbs. per acre, which manuring 
was afterwards stopped. The appended Table sums up the results during 
the 7 years 1908-1909 to 1914-1915. 


Results of Manuring Rice with Burnt Husk, in lbs per acre, 
{average oj 2 plots). 


Plots 

Crop j 
190S-09 J 

1 

Crop 

1909-10 

1 

Crop ! 

1910-n ! 

S 

Crop 

1911-12 

| Crop 
j 1912-13 

1 1 

1 i 

Crop j 

19^3-14 

Crop 

1914-15 1 

! 

1 

i 

1 7 years 

j average 

! 

Manured : 

1 


! | 

1 


\ 

\ 

! 1 
! ! 

, 

j 

Grain. . . 

676 

1746 

1 

! I 321 

I 620.5 

j 2 300 

; 1856 

; 1 758*5 

1 611.2 

Straw. . . 

2 300 

199s 

134s 

I 719 

|2 603 

; 2 345 
| , 

; 925 

1 891.x 

Unmanured : 


j 

1 


1 

j 

i 



Grain. . . 

95 ° 

| 2 005 

i I 412 

I X 12 

! I 3S6.5 

! 1 771-5 

1273 

1 33 °»x 

Straw. . . 

2 562 

; 3 5 f >9 

1 715 

1533 

x -129 

; 1 14 1 

S05 ! 

1 822 

1 
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In the first year of dressing with burnt husk there was a falling off in 
the yield, probably due to the fact that the late application had not allowed 
the burnt husk to mix thoroughly with the soil. In the second year there 
was an improvement. In the third, fourth and fifth years a yield of 30,50 
and 64 % above that of the control plots was obtained respectively. Even 
allowing for experimental errors, there is still sufficient margin to demons¬ 
trate the beneficial effect of the dressing with burnt husk, which was due 
probably to the physical improvement of the soil, which was of a clayey 
nature, compact and impermeable. The after-effect of this dressing during 
the 2 years (1913-1914 and 1914-1915) whenit was suspended was manifest¬ 
ed by an excess yield of 58 % and 38 % respectively; this decline, however 
seems to suggest that the effect produced tends gradually to disappear. 

The experiment will be continued. 

752 - Accumulated Fertility in Grass-land in Consequence of Phosphatie Manuring,— 

Somerville W, (Professor of Rural Economy in the University of Oxford), in The Journal 

of the Board of Agriculture, Vol. XXII, No. 12, pp 1201-1201) Eondon, March 1916. 

This new contribution of the writer to the manuring question brings 
out clearly the importance of the accumulated fertility resulting frem con¬ 
tinued dressing of permanent grass-land with slag. The greater production 
of meat, milk and stable manure obtained by means of these fertilisers in 
consequence of the increase in forage production only represents a part of 
the benefit provided by such fertilisation, because, side by side with the grea¬ 
ter production of forage, an increased fertility is observed in the soil, which 
is probably proportional to the increased production, and is a beneficial 
effect of manuring grass-land with slag which has hitherto not been suf¬ 
ficiently appreciated. 

The experiments carried out show that this accumulation of fertility is 
in proportion to the quantity of slag applied, the period during which the 
fertiliser exerted its action and the response of the soil to such fertiliser. 

As a result of the use of this accumulated fertility there were obtained 
at Cockle Park, in 19x4-1915, 70 per cent increases in wheat crops, and the 
5th mustard crop (1915) showed no sign of exhaustion of this fertility. At 
Denton Hill and Arncot, where the grass land had been dressed with less 
slag and for a shorter time, the increased production due to the accumulat¬ 
ed fertility was less notable; nevertheless it averaged 27 per cent for the 5 
lands considered. 

In view of the possibility of a larger extension of the tillage area in 
England, the writer points to the importance of this excellent slag manure 
for natural grass land, as the farmers who have abundantly manured their 
grass lands will be the first to benefit by this stored up fertility. As’regards 
superphosphate the Author is of opinion that even if it could do no more than 
accomplish a 10 per cent increase in 2 tillage crops, this would be sufficient 
in many cases to pay the original cost of the treatment. 
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753 - Chemical Determination of the Fibre Yield of Flax for the Purpose of Studying nmn CR0PS 
the Influence of Different Cultivation Factors on such Yield.— ja., in 

CeMCh'oe Xoszucmm it Jltbtosndcnm (Agriculture and Sylviculture), pp. 224-246- 
Petrograd, February 1916. 

The writer, after reviewing the different methods of steeping flax, de¬ 
scribes the chemical method devised by him in the laboratory of technolog¬ 
ical chemistry for textiles in the Technological Institute of Petrograd. He 
considers it preferable to all others, as it enables the investigation of the yield 
cf fibre to be conducted under perfectly equal conditions dependent only 
on the will of the investigator. In other words this method affords the 
possibility of obtaining comparative data for studying the influence of the 
different factors, for instance, manuring, on the fibre yield. 

The method consists in treating the flax stalks with solutions of sulphu¬ 
ric acid and alkalies in an apparatus specially designed for experiments in 
the treatment of textile materials with chemical reagents. This treatment 
is carried cut in a special boiler fitted with a feed heater and a centrifugal 
pump ensuring continuous circulation of the liquid. After careful washing 
in water, the wet stalks are put through the press and afterwards dried in 
a current of air heated to a temperature not exceeding 40° C.; they are kept 
for three days in this environment with constant humidity and temperature 
after which they are broken and combed. The flax stalks were chosen in 
three different places and three different groups of them were formed. The 
results of the analysis, with reference to the percentages of weight lost by 
the stalks after the chemical treatment, and the percentage of fibre yield, 
are as follows: 


' 

Percentage of 

loss 

Average 

ip 

Percentage of 

veld 


Mamue ! 

of the flax stalks 

percentage JS 
of loss 5 


in textile fibre 



1st 

2Qd ' 

3rd 

by xi eight g 

*8 ; 

1st j 

end 

3rd 



group 1 

group | 

group 

| 

1 

group 

group 

group 

AC,*. 

Nit. : 

j 

15.19 

15.57 

16.47 

15-75 i J 

1 ; 

41.6 

32.8 

38.9 

37.8 

Nitrogen.j 


* 3-71 

16.31 

15.01 j 

1 

2 


35*5 

37-5 

36.5 

Potash.; 

— 

17.12 

I7.2I 

j 17-17 1 

2 , 


32.4 

35-5 

j 33.9 

Phosphoric Acid . . . .j 


18.52 

16.71 

1 17.62 j 

i 

2 i 


30.0 

36.6 

33.3 

Nitrogen and phosph acid 

17.04 

13-89 

15.92 

1 15.62 | 

3 j 

39.5 

39-0 

35.6 

1 38,0 

Nitrogen and phosph. acid! 

16.10 

15-35! 

17.39 

16.61! 

3 '! 

41.3 

34-6 

q> 

vO 

CO 

j 37.6 

Potash and phosphor, acidj 

17.27 ! 

16.13 

16.14 

; i 6 - 5 i 

3 

37- 1 

33.9 

34-9 

35.3 

Nitr.,potash and phos. acidj 

t 

14-38 

17.21 

17-47 

36.35 1 

3 ; 

41.I 

31.2 

34-9 

35.7 


On comparing the data in respect of loss of weight of the stalks with 
those of the average fibre yield, and allowing for the quality of the soil, 
which exerts great influence on the chemical composition of the flax stalks, 
the necessary guidance for selection of this plant may be obtained. The 
experiments carried out, however, are in the author’s view only first trials, 
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and the che mi cal laboratory method of treatment of textile plants should 
be studied in fuller detail, being capable of a wider application and promis¬ 
ing important economic results. 

754 - Piassava Industry of British West Africa. — Bulletin oj the imperial institute, 

Vol. XIII, No. 4, pp. 555-556. Eondon, October-Dcccmber 1015. 

West African Piassava is a brushmaking fibre obtained from the 
leaf-sheaths of the wine-palm (Rafihia vinifera). It is produced in most of 
the British West African possessions, but chiefly in Sierra Leone. 

The exports of piassava from Sierra Leone in 1914 were 983 tons, value 
£ 19 492, as compared with 839 tons, value £ 12 280 in 1913. The exports 
from Nigeria were 403 tons, value £ 5 117 in 1914, as compared with 228 
tons, value £ 2 806 in 1913. No exports of the fibre from Gambia or the Gold 
Coast have been recorded in recent years. The piassava industry in the 
Gambia appears to be worthy of attention with a view to development. 
The palm grows on the banks of the river, which is navigated by ocean¬ 
going-vessels. 

In the course of preparing piassava in Sierra Leone, a fibrous by-product 
is obtained which hitherto has not been utilised. In order to ascertain 
whether this material has any commercial value, a sample was forwarded 
recently to the Imperial Institute for examination. 

It consisted of a matted mass of reddish-brown fibre, resembling coir 
in appearance. The material was fairly clean, the fibres were very irregular 
in size, strength and length; this latter varied from 1 to 3 ft., but was 
mostly from about 20 to 30 in. The fibre contained 9 per cent moisture ; 
3.4 per cent ash; 65.8 per cent cellulose. The material would be accepted 
on the market as a substitute for low-grade coir, and would realise about 
£ 6 to £ 8 per ton in London, if shipped in good dry condition in press- 
packed bales (March 1915). 

755 - Influence of Green Manure on the Germination of Oil Seeds.-* See No. 731 

of this Bulletin, 

756 - Investigations in Reference to Henna.— cortesi f. and tommasi r».,i« Annuli 
della R. Slasione Chimico-Agmria S peri men!ale dt Roma, Series IT, Vol. VIII, pp. 75-113 
Home, 1916, 

This short monograph sums up the results of botanical and chemical 
investigations with a view to determining the methods of cultivation, uses, 
adulteration and market conditions of this plant, which is of considerable 
economic importance for Tripoli. 

I. — Botanicae Investigations. — The data and description of the 
plant prompt Cortesi to adopt the name of Lawsonia kermis L. in the wider 
sense rather than that of Lawsonia alba Lam. contained in the Index kb- 
wensis, because it was LinnE who named the Lawsonia genus and al¬ 
though the difference between kermis and spinosa corresponds to two epochs 
in the age of the plant, the specific name of L. kermis should be kept (as 
Koehne also thinks) on grounds of priority. The plant, which is cultivated 
in all tropical regions, may reach a height of 23 feet. The obovate or oblong 
px widely lanceolate leaves are 12-67 mm in length and 5-27 mm in width. 
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The colour of the flowers, white in the alba variety, is pale sulphur and also 
variegated in the miniaia variety. The leaves are the most important part 
used and a careful description is given, together with a series of measure¬ 
ments. The commercial product is formed by the dried leaves, which are 
rarely whole, and are greyish green or yellowish brown in colour according 
to the age of the product. Impurities are often mixed with these leaves, 
such as pieces of branches and fruits, and debris of other plants, which must 
be regarded as added for fraudulent purposes wdien found in considerable 
quantities. 

Henna has been used from the most remote times as a dye plant by the 
Eastern peoples : the Arabs use it as an excellent cosmetic for different pur¬ 
poses and also as a medicinal plant. Its dyeing qualities are widely uti¬ 
lised for wool, silk and wcod, and in Europe it is also esteemed as the 
only really harmless vegetable dye. From an analysis of several samples 
coming from Tripoli, the writer found that the most usual frauds and adul¬ 
terations consist in the addition of fragments of flg, pomegranate, olive, 
palm and other leaves or w’ood, thoroughly ground and mixed to the 
pow’dered product. 

The cultivation of henna is very extensive in the fields of Tripoli and 
is always irrigated. The plantlets are raised in nurseries and transplanted 
in the spring, being planted in parallel row’s at a distance of 50 X 50 cm. 
No manure is applied. Irrigation is carried out every 6 days. The plan¬ 
tation is hoed in the spring and sometimes again in the autumn, and 
some weeding is done. The crop lasts about 12 years, the maximum 
growth being reached in the second or third year. The crop is usually 
taken off in February and August or September, the whole of the above¬ 
ground part of the plant being cut. The annual yield of dried leaves 
varies from 15 to 19 cwt per acre. 

II. — Chemicae Investigations. — According to Tommasi henna is 
one of the few plants which have escaped the vigilance of plant chemists. 
The appended table gives the results of direct analyses and other addi¬ 
tional determinations : 


Results of Henna Analyses. 



Eeaves 

Branches 

Determinations 

— 

— 

— 

pel cent. 

per cent. 

Moisture at ioo'-iovC . 

. . 10.67 

11.40 

Fat (ether extract). 

6 04 

0.60 

Crude fibre.. 

10.51 

22,92 

Nitrogenous substances . 

13.25 

6.25 

Ash. 

8.64 

3.28 

Non-nttrogcnous extract (calculated) . . . 

50.S9 

55-55 


100.00 

1 00.00 

Reducing sugars. 

14.04 

6.14 

Hydroiisable sugars. 

. • 14.25 

6.30 

Pentosans . 

. . 7.1 7 

11.72 

Tannin (cortex) . 

. . 0.7 2 

2.95 

Soluble substances (extract). 

36.39 

15.70 

Ash . 

. . 3 -So 

— 

Substances soluble in acetone . 

. . 18.73 

— 

Substances soluble in absolute- alehonl . . 

■ ■ 33*74 

— 
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The tests of the watery extract of the plant proved that the tannic sub¬ 
stances contribute very much to imparting the different shades to wools, 
mordanted or not with metallic salts, and dyed with the extract of the bran¬ 
ches or leaves. Dye tests made with cotton, wool and silk are dealt with 
in a table where it is shown that the results with cotton are insignificant, 
while with wool and silk the pigment is fixed even without mordant. The 
writer extracted the pigment from the leaves in the form of fine tufts of 
orange-yellow needles in a quantity of 2 grams per kilogram of dried henna; 
this pigment behaves like an acid dyestuff. 
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757 - Production of Medicinal Plants in Italy. — Cortesi fabrizio in Natum , Rivista 

di Scienze natural i, Vol VII, pp. 1-44. Milan, January-April 1916. 

General considerations on the conditions of the growing of and trade 
in medicinal plants in Italy, followed by : 1) a list of medicinal plants (78) 
found wild in the Italian flora, and a synoptic table of their geographical 
distribution in Italy ; 2) a list of the average prices quoted on the princi¬ 
pal Italian markets for the chief medicinal drugs before and during the Eu¬ 
ropean war; 3) a table of Italian imports and exports of the principal 
medicinal drugs during the years 1912 to 1914. 

The Italian flora is very rich in wild medicinal plants, but the trade 
in these is far from being as considerable as it should be, 9 / 10 of it being in the 
hands of ignorant herbalists. Italy produces and exports (whole or in 
parts) the following medicinal plants: 

Absinthe, aconite, adonis, agaric, almond, angelica, common aniseed, 
arnica, burdock, belladonna, borage, field camomile, Roman camomile, 
maidenhair, centaury, chicory, couch-grass, hemlock, colchicum, cumin, 
digitalis, hellebore, eucalyptus, eupatory, male fern, fennel, gentian, po¬ 
megranate, juniper, germander (officinal), hops, hyssop, iris, master-wort 
(root), henbane, lauiel, cherry-laurel (leaves), lavender, lichen, flax (seed) 
mallow, woody nightshade, lily of the valley, manna, bugleweed, melissa 
(balm), mustard (seed), mint, perforated St. John's-wort, myrtle, walnut 
(leaves), poppy (heads), herb patience, parietary, dandelion, plantain, 
phellandrium, pulicaria (seeds), bear-berry, liquorice, castor oil plant, 
rosemary, sweet-rush, soapwort, sage, squill, spurred rye, stavesacre, thorn- 
apple, elder, lime tree, thyme, marsh clover, .saffron, coltsfoot, valerian, 
violet. 

Some of these plants, such as mallow, field camomile, castor oil, etc., 
although partly exported also need to be imported, the production being 
insufficient to meet the demands of national industry. 

In Italy, the production of essential oils is at present confined to Sicily 
and Calabria, with regard to citrus oils, and to Piedmont for peppermint 
oils. In 1914 Italy exported: essential oils of citrus fruits, 74 558 cwt of 
a value of £ 484 326 (as against 92 776 cwt value £ 603 822 in 19x3); 
spirit of peppermint: 23 521 cwt value £23422 (as against 43 885 cwt value 
£43 698 in 1913). The Italian spirit of peppermint is of absolute purity. 

Trials of aloes cultivation (Aloe vulgaris Lamk.) have been undertaken 
iu Sicily, and a juice fairly rich in active principles appears to have been 
: ^Mned,from the leaves. Sicily possesses almost a monopoly of the pro- 
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Auction of manna (i), winch it exports to all parts of the world. Tuscany 
and the province of Verona produce the best qualities of iris (Iris florentina 
T.> I. germanica h., and I. pallida Lamk.). Some time ago, i. e. before the 
appearance on the market of Russian liquorice (probably Glycyrrhiza ura- 
lensis Fisch.) and liquorice juice prepared in a factory near Tiflis, the most 
important liquorice-growing countries (G. glabra L. and G. echinata If.) 
were Italy and Spain. The Italian liquorice plant is chiefl} 7 used for the 
■extraction of the liquorice juice, which is exported throughout the world. 

Many plants rich in alkaloids and glucosides find suitable conditions for 
their growthin Italy; these are principally belladonna, henbane, stramonium 
aconite and digitalis. The Italian belladonna, especially that of the Abruzzi, 
is excellent, but its production is not sufficient for home consumption; the 
same applies to henbane and stramonium. In Brianza, at Brunate, Civiglio 
and their environs (province of Como), there are fields where digitalis is 
chiefly grown for pharmaceutical purposes. In Sardinia, chiefly in the fo¬ 
rests of Ortobene, beyond Nuoro (province of Sassari), large quantities are 
found wild, but are rarely harvested. Cultivation of the opium poppy (Pa- 
paver somnifenm h. var. album) has long been carried on successfully in 
■Sicily. The castor oil plant is extensively grown in Italy, especially in Ve- 
netia, but a considerable quantity of seeds of this plant is imported. In 
1914 such imports amounted to 191127 cwt worth £ 120 401 (as against 
217 581 cwt worth £139 192 in 1913). The exportation of castor oil was 
4954 cwt worth £ 12 949 in 1914 (against 10 442 cwt worth £ 19 520 in 1913). 

As regards saffron (Crocus sativus L.), Italy exports it to the value of 
about £ 8 000 per year, but imports from Spain 80 to 90 cwt per year 
of a value of about £ 20 000. The competition of Spanish saffron with that 
of Aquila was greatly assisted by the standard packing in small sacks of 
4.4 lbs. leadsealed and guaranteed, which contain the pure stigmas. 

Finally, the Author advises that in addition to trials of alces and opium 
poppy cultivation in Italy, the growing of Spanish camomile, hydrastis and 
camphor should be begun. 

758 - Bridge Grafting of Fruit Trees. — Fletcher W. F., in U. S. Departmetit of Agricul¬ 
ture, Farmers? Bullet in 710, 8 pp., 7 fig. Washington D. C., February 21,1916. 

For the treatment of trees that have been girdled round the base of the 
trunk by injuries due to quadrupeds, parasitic insects, or mechanical 
agents, the writer advices “ bridge grafting ”, made by using scions or 
small limbs to connect the two portions of the bark of a stock which have 
been separated by injury, the ends of the scions uniting with the uninjur¬ 
ed parts above and below the wounds. The accompanying illustrations 
indicate the way in which the combinations of these scions form bridges 
of bark over the previously exposed part of the wood, the plant consequent¬ 
ly continuing a healthy life. 

When the girdle of bark removed from the trunk is too wide to permit 
■of the above grafting, young plants of the same species are transplanted 

(1) See B. June 1915, No. 612. (Ed.) 


FRUIT 

GROWING 


5 



978 


FRUIT GROWING 


round the base of the tree. All their branches are cut away and the top 
of their trunk is grafted into the trunk of the tree below the upper edge of 
the wound. The old tree is thus provided with a new root system which 
enables it to survive. 

759 - The Fruiting of Trees in Consecutive Seasons. — duke of Bedford and Pickering 
S. U. Fifteenth Report of the Woburn Experimental Fruit Farm , pp. 1-19. Dondoia, 1916. 

The view that fruit trees tend to bear heavily and lightly in alternate 
seasons is often made the basis of a recommendation to thin a heavy crop 
borne one year, in order to obtain a better crop the succeeding year. It 
appears, however, that the tendency towards alternate cropping, as it may 
be called, is very feeble, and that there is at the same time an equally 
potent tendency towards consecutive cropping, that is, that a tree bear¬ 
ing particularly well or badly during one season, will probably do the same 
in the succeeding season, whilst the chief factor in determining good or poor 
bearing is undoubtedly the atmospheric conditions, and not any innate tend¬ 
ency of the individual tree to either alternate or consecutive fruiting. The 
existence of a tendency towards alternate bearing is indicated by the 
fact that young trees, if prevented for four years from bearing after they 
have come to the age for so doing, will bear exceptionally heavy crops as 
soon as they are allowed to bear. But it was only in one series of expe¬ 
riments on some 300 young apple and pear trees during the seasons 1899 
*to 1903, that such a tendency was actually recognised. Observations on 
the same trees, made when they were younger, during 1894 to 1897, 
showed that their tendency then was towards consecutive bearing, and 
in another case of apple trees where the observations apply to over 5 700 
instances, extending from 1904 to 1915, the tendency has been, with only 
one slight exception, towards consecutive bearing But this tendency 
affects the results to only a slight extent, about 12 per cent, the remaining 
88 per cent being attributable to peculiarities of the season, and not to 
the individual behaviour of the trees. It is noticeable that the prepon¬ 
derating influence of external conditions becomes more marked as the 
tree is left more to its natural habits, i. e., as it is less pruned, and, also, 
as the age of the tree increases ; and it is more marked in the case of 
trees on the paradise stock than in these on the crab stock, this being 
doubtless a consequence of the latter coming less rapidly to full maturity 
than the former. 

If, in a plantation consisting of a large number of individual trees, 
whether of the same or of different varieties, it is found that good and bad 
fruiting seasons alternate with each other, it is evident that such alterna¬ 
tion must be caused by some conditions affecting all the trees alike and 
not to any tendency to alternate bearing exhibited by the individual trees ; 
for such a tendency, if it existed, would be exhibited by different trees 
in different seasons, and the effect of it would be to bring about uniform 
production in the plantation as a whole. The alternation of good and bad 
years has been uniformly exhibited to a most marked extent in some 
plantations available for observation over a period of 20 years. As the 1 
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injury to these crops has nearly always been due to spring frosts, it is 
evident that the alternation of good and bad years is due to the tendency 
of such frosts to occur alternately in consecutive seasons. 

760- New or Noteworthy Tropieal Fruits In the Philippines.—* Wester p. j., in The 

Philippine Agricultural Review, Vol. VIII, No. 2, pp. 103-114, plates VI-IX. Manila, 1915. 

It is pointed out that many tropical fruits might be grown much more 
widely than they are now, and attention is called to the following species, 
little known comparatively in the eastern hemisphere, or even in the Far 
East, except in the Philippines, and seme of them quite new to fruit 
growers : 

Antidesma Bunins Spreng. (“ Bignay ”). A member of the Euphorbia- 
ceae, a native of Malaya common to the Philippines. 

Dillenia pMlippinensis Rolfe (“ Catmon ”). Fam. Dilleniaceae, native 
and common in the greater part of the Philippines,but rarely cultivated 
elsewhere. The fruits, which are too sour to be eaten raw, are excellent 
when cooked. 

Lansium domestioum Jack. (“ Tansone ”). Fam. Meliaceae, very much 
cultivated in the Philippines for the Manila market. 

Eugenia Curranii Robinson (“ Eipoti ”). Fam. Myrtaceae, very prob¬ 
ably native to the Philippines, rarely cultivated. Its fruit, too sour for 
eating raw, forms an excellent jelly. 

Diospyros discolor Wild. (“ Maholo ”). Might be beneficially crossed 
with kaki, the fruit of which would give its aroma to the hybrid. The 
“ maholo ” would provide the plant with the means of adaptation to trop¬ 
ical climates. 

Garcinia Mangostana If. (“ Mangosteen ”). 

Arctocarp-us odoratissima Blanco (“ Marang ”) and A . elastica Reinw. 
(“ Gomihan ”). 

Sandoricum Koetjape (Burm.) Merr. (“ Santol ”). Fam Meliaceae, native 
to Malaya yielding one of the best Jmown fruits in the Philippines. 

Garcinia dulcis Kurz. (“ Baniti Fam. Guttiferae. This plant is only 
found wild in the Philippines. The fruit is of fine appearance and the pulp 
free from fibre. It is too sour and too lacking in sugar to be eaten raw, but 
forms an excellent preserve. Its composition is as follows: 


Water. .. 

. . 84.42 % 

Invert sugar. 

2.64% 

Insoluble matter. 

, . 6.78 

Acidity (citric add) . . 

. . . 3.61 

Protein (N X 6-25) • • * ■ 

. . 0.82 

Ash.. 

. . . 1.73 


Canarium ovatum, Engl. (“ Pill ”). This member of the Burseraceae 
grows wild in some parts of the Philippines. It is not cultivated. Its 
nuts are very widely used. There is a form with long nuts (55 to 70 mm. 
and more), and another with shorter ones (45 to 60 mm). The chemical 
composition of their kernels is identical, as shown by the following Table. 
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Percentage Composition of the Kernels of the “ Pili ” Nut. 



Iyong Nuts 

Short Nuts 

Water. 

. 2-79 % 

2.9 % 

Fat. 

.... 74-37 

72.53 

Protein (N X 6.25). 

. . . 12.06 

11.88 

Sucrose. 

. . 0.88 

0.66 

Reducing sugars. 

0.45 

I -35 

Starch, (by difference). 

.... 4.33 

5 .11 

Crude fibre. 

.... 2.15 

2.42 

Ash. 

. • 2.97 

3.15 


761 - The Brazilian Pitanga {Eugenia uni flora L.), an excellent Fruit Tree.— 

Shamel A. D. and Popence Wilson, in The Journal of Heredity, VoJ. VII, No. 4, 

* pp, 179-185, 2 fig. Washington, D. C., April 1916. 

During their stay in the State of Bahia (Brazil), the writers frequently 
observed the “ pitanga ” in the regions occupied by citrus plantations. The 
<f pitanga ” cultivated as a tree (sometimes reaching a height of 33 to 39 feet), 
bush or hedge, yields a fruit resembling the cherry, but deeply lobed and 
with a much more distinct flavour. 

The “ pitanga ” is native to Brazil, where it occurs widely. In the 
States of Rio de Janeiro, Parana, Santa Catharina and Rio Grande do Sul, 
it occurs wild along streams and on the skirts of the forests. It is also cul¬ 
tivated in other States. The Portuguese long since imported it from Brazil 
to Goa. Outside Brazil its cultivation is very limited. It is met with 
in the following countries and localities : Botanical Garden of Saharanpur 
(British India), Ceylon, Hawai, Algiers (where it is known as “ Cayenne 
cherry ” or “ square cherry”), Cuba, Florida and California. In the two 
last countries, where the “ pitanga ” fruit is known as the " Surinam 
Cherry ”, it is little grown, but thrives wonderfully. The cultivation of 
the “ pitanga ” therefore appears to be possible wherever citrus trees 
thrive, and is capable and deserving of %reat extension. 

_ Reproduction of the plant is by seed. The seedlings show much less 
variation than those of several long cultivated fruit trees. There being 
several different forms and marked varieties in each tree, the species should 
be greatly improved by selection. 

The “ pitanga ” suffers greatly from frosts, but it has withstood tem¬ 
peratures of about — 2.0 0 to — 2.6° C. Although originating from a moist 
region, it is resistant to drought and prefers light, sandy, loamy or limestone 
soils. 

The seeds germinate well if sown fresh. It is advisable to sow them in 
loose earth in pots inserted deep in a hot bed, replanting when the seedlings 
are about 4in. high in pots in a warm bed, and to water frequently during 
the winter. Plants permanently planted out require no further special care. 

The shortness of the period between flowering and ripening of the fruit 
should be noted : it is 3 weeks in Brazil, and 5 or 6 weeks in Florida. In 
Brazil the plants flower in September and yield a small crop in October. 

, .**y again blossom for the principal crop in December or January. In 
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Florida the principal crop is gathered in March, with some late fruit up till 
May or June. Sometimes there is a second crop at midsummer. In Cali¬ 
fornia the crop is gathered in September or October. 

Both in Brazil and Florida fructification is abundant and very regular 
when once the plants have attained a sufficient age, as they require seve¬ 
ral years to reach full bearing. 

The Table shows the composition of the “ pitanga ” fruit cultivated at 
Hawaii: 


Water. 90.7 % 

Dry matter.\ . . . 9.3 

Dry matter insoluble in water. 1.93 

Adds. 144 

Protein. 1.02 

Total sugars. 6.06 

Fat. 0.60 


The fruits are eaten raw, or made into jelhes, sherbet, liqueurs, sy¬ 
rups and wines regarded as medicinal (aperient and digestive). The leaves 
are widely used at Bahia for ornamental purposes. 

762 - Hybrid Direct Bearers in the Regions of C6tes du Rhone, Franee, in 1915 .— 

Desmoulins A. and Villard V. in Lc Promts agncoleet vitioole , 33rd Year,No io, pp. 22S- 

234; No. II, pp. 258-260; No. 12, pp. 274-279; No 13, pp. 306-311. Montpellier, March 

5, 12, 19 and 26, 1916. 

The observations made in 1915 (16th year consecutive observations) 
(1) are of peculiar importance, because of the exceptional virulence developed 
by mildew throughout almost the whole of the French vineyards. The dif¬ 
ferent Vinifem suffered very badly. 

The collection forming the basis of the writers’ observations, and which 
is increased year by year with the principal new products, is located in the 
valley of the Rhone, on essentially gravelly Alpine alluvial soil, without 
any limestone and containing numerous rounded pebbles. This soil, with 
medium fertility, is highly sensitive to drought and combines very favourable 
conditions for ascertaining the real value of the hybrids under observation, 
as those with poor phylloxera-resisting powers suffer speedy deterioration. 
All, the varieties observed are free stocks. 

Two tables sum up the numerical results of the observations made in 
1915. The first gives, for each variety observed, the age, colour of grapes, 
time of ripening, resistance of foliage and grape bunches to mildew, vigour, 
fertility, size of bunch, compactness of bunch, size of grapes, cultural par¬ 
ticulars etc. The second table indicates the following, in respect to the dif¬ 
ferent varieties the must of which has been analysed (62 analyses altogether): 
average weight of bunches, general health, bunches, day of harvesting, den¬ 
sity of must, corresponding degree of alcohol, acidity of must. 

A description is given of the hybrids which yielded the best results, 

(1) For the observations in 1914, see S. 1915, No. 1301. (Ed.) 
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and the direct bearing hybrids are then classified as follows from different 
points of view: 

I. — Classification of the Hybrids according to their Resistance 
to Mildew in 1915 ; 

A) Hybrids capable of dispensing with all spaying in normal years , 
but which may receive one application to advantage , though such is not 
indispensable in wet years: Couderc 7120 (the collection of which tinder 
obseivation dispensed entirely with spraying even in 1910 and 1915), 
132-11, 142-26, 162-5, 162-97 — Seibel 438, 793, 867, 4995. 

B) Hybrids which may be left unsprayed in normal years without 
damage , though always receiving one application with benefit ajter flower¬ 
ing ,, and which in wet years require 2 applicatims for complete preser¬ 
vation: Berthille Seyve 450, 618, 822, 872, 1129 — Caille 16 — Che- 
vallier 3401 — Castel 120, 315, 1028, 6239, 19422 — Couderc Baronne 2, 
503, 28-112, 106-38.. 106-46,106-51, 162-46,171-56, 202-75, 226-58, 235-1,20, 
272-60, 286-68, 299-35, 337-50 — Jurie 102 — Malegue 829-6 — Maureati 
2 — Peagei-18 — Perbos N° 1-46 and N° 6-53 — Seibel 1,73, 82, 84, 128,138, 
209,844, 858, 880, looo, 1077, 2006, 2007, 2052,2658, 2660, 2666, 2709, 2806, 
2821, 2859, 4109, 4121, 4132, 4271, 4499, 4589, 4595, 459 6 > 4614. 4628, 
4629, 4633, 4638, 4643, 4645, 4648, 4656, 4657, 4667, 4669, 4677, 4681, 4683, 
4696, 4702, 4707, 4709, 4718, 4720, 4725, 4737, 4748, 4762, 4768, 4782, 4852, 
4871, 4955, 4964, 4970, 4979, 4995, 5024, 5090, 5091. 

C) Hybrids requiring 2 sprayings in normal years, one before flowering 
and one after; and requiring additional application in years favourable to 
mildew; Couderc-Baronne 4, 151, 156; Gaillard 157; Mal&gue 474-5; 
Peage 5-10, 5-17 ; Seibel 2653, 2655, 2686, 4111, 4151, 4271, 4433. 4461, 
4591, 4615, 4636, 4662, 4716, 4767, 4951, 4969, 4973, 4989, 5061. ^ 

D) Hybrids requiring nearly as many sprayings as the Vinifera : Ma- 
l&gue 469-9, Seibel 4616, 4968, 4991, 4999, 5001. 

II. — Classification according to the intensity of colour of 
the must: 

1) Hybrids with pink or light red must : Couderc 202-75, Seibel 1000, 
2859. 

2) Hybrids with ordinary red must : Couderc 7120, 132-11, 162-97, 
363-M, Seibel 1, 4271, 4268, 4643, Malegue 829-6, Berthille-Seyve 618, 823. 

3) “ Teinturier ” hybrids , with dark red must : Couderc 106-46 (demi- 
teinturier); Seibel 128-2007, 2660, 4499; Berthille-Seyve 872-1129. 

III. — Classification of hybrids according to the nature of 
the soil in which they seem to thrive best (the limestone factor is disre¬ 
garded in this classification : in limestone soils grafting must be resorted 
to for hybrids not possessing sufficient resistance to chlorosis) : 

A) Cry Soils. — Can be planted out freely : 

1) is2 period black grape : Couderc 202-75, Seibel 1000, 2859, 4643, 
Berthille-Seyve 872, 1129. 

2) 2nd period black grape : Couderc 162-97. 

3) Black grape , end of 2nd or 3 rd period of ripening : Couderc 7120, 
^13341, Berthille-Seyve 822, Seibel 4271. 
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4) White grape, 1st period: Couderc 272-60, 162-5, Berthille-Sevve 450 

5) White grape, 2nd period : Seibel 793, 858, 867, 4633. 

6) White grape, end of 2nd or 3rd period : Seibel 4595, 4762. 

B) Medium Soils. — Can be planted and cultivated free : 

1) 1st period black grape : Those mentioned for the dry soils plus : 
Seibel 128, Couderc 106-46, Seibel 4499, 4628. 

2) 2nd period black grape : Couderc 162-97, Seibel 2007, 2660, Bethille 
Seyve 618, Malegue 829-6, Couderc 363-N. 

3) Black grape, end of 2nd or 3rd period : Those mentioned for the dry 
soils. 

4) 1st period white grape : Those mentioned for the dry soils, and also : 
'Castel 1028, Seibel 880, 4681 Gaillard 157. 

5) 2nd period white grape : Those mentioned for the dry soils, and 
also : Castel 13 706, Seibel 4657. 

6) White grape, from end of 2nd or 3rd period : As for the dry soils, 
and also : Seibel 4595, 4762. 

C) Good Soils. — Can be planted free : 

1) 1st period black grape : Seibel 128, 4199, 4628. 

2) 2nd period black grape : Seibel 1, 2007, 2660, Berthille-Seyve 618, 
Malegue 829-6, Couderc 363-N. 

3) Black grape, end of 2nd or 3rd period: Couderc 7120, Berthille-Seyve 

822. 

4) 1st period white grape : Castel 1028, Seibel 880, 4781, Gaillard 157, 
•Couderc 299-35 (Muscat du Moulin). 

5) 2nd period white grape : Castel 13706. 

During their observations the writers found that the quantity of grape 
produced increased up to che 6th year of life of the hybrid, and then remain¬ 
ed more or less constant. 

By resorting to grafting for hybrids also, their length of life is increased 
and the range of adaptivity and utilisation of the different varieties of hy¬ 
brids is very much extended. The question, however, of affinity of the direct 
bearing hybrids with the principal grafting hosts is not very well known as 
yet. Save for a few exceptions, hybrids are generally good scions, espe¬ 
cially for hosts of Vinifera strain (Franco-American), especially* on the various 
Rupestris X Vinifera . 

763 - Observations on Direct Bearers at the Royal Oenological School of Cone- 
gliano, Italy. — Dalmasso G., in Rivista di ViHcoltura, Enologia ed A gran a, Year 
XXII, Series V, No. 4, pp. 57*62, No. 5, pp. 74-/S, No. 6, pp. 90-92, No. 7 ,PP- 108-111, 
No. 8, pp. 127-129. Conegliano, February 15, March 1-25, April 1-15, 1916. 

These observations, made during the wine season of 19x5, relate to 
the following hybrids : Castel 120, 1028, 3917, 4233, 5009, 6011, 6030, 6606, 
7214 black, 7214 white, 13317, 13320 ; Couderc 101, 603, 84-3, 93-5, 1305, 
4308, 4401, 74-17, 82-32, 106-46, 126-20, 126-21, 132-11, 198-21, 199-88, 
267-27, 28-112, 746-51, 202-137; Seibel 1, 156, 1004, 1077, 200 7 : Alicante 
Rupestris Terras No. 20 ; Fouraie. 

The following hybrids showed the best qualities : Seibel, x, 1077 l Cou- 
derc 4401, 106-46 ; Castel 6606. All the last named gave a fairly abundant 
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production, an ordinary (red) table or semi-blending wine without foxy 
flavour, and of good quality. They also were found to posses great re¬ 
sisting powers to fungoids diseases. (The locality where the experiments 
took place being immune from phylloxera, it was not possible to test the re¬ 
sistance of the hybrids to this disease). 

Among the mediocre hybrids, which are at any rate still worth keeping 
under observation, possessing some good qualities, the writer mentions : 
Castel 5009, 6030, 7314, I 33 * 7 > J 33 20 >* Couderc 603, 4308, 96-33, 367-37, 
746-51, 203-137; Seibel 156, 2007 ; Fournie. All of them yielded a suffi¬ 
cient or abundant crop of mediocre or even better quality, and a wine with¬ 
out foxy taste. They all proved very resistant to mildew and Oidium, 
Even in a year as unfavourable as 1915, both these last hybrids and those 
mentioned above remained perfectly healthy without any treatment being 
applied to them. 

With the exception of Couderc 746-51 which has white grapes, all the 
hybrids mentioned as good or mediocre have black grapes. In the entire 
collection there was only one white-grape hybrid w T hich was mediocre, 
Couderc 746-51. In addition, it has the defect that it yields a wine not 
entirely free from foxy taste. 

764 - An Interesting Problem in Connection with Radial Pruning. — dalmasso g., in 

La Rivida di Viticoltura, Enologia ed A gratia, Year XXII, Series V, No. 10, pp. 156-159* 
Conegliano, May 15, 1916. 

Radial pruning has elicited interesting discussions as to the method of 
its application, and the question whether on each rod (" cordon ”) small 


Tabee I. — Riesling Italico (> bill ). 



Production per vine 
Kg. 

Sugar in must 

Acidity of must 

Ripening index 

Year 

Small 
arcs 
shorter 
at base 

Small 
arcs 
longer 
at base 

Small 
arcs 
longer 
at base 

Small 
arcs 
shorter 
at base 

Small 
arcs 
longer 
at base 

Small 
arcs 
shorter 
at base 

Small 
arcs 
longer 
at base 

Small 
arcs 
shorter 
at base 

IQ II .... 
1912 .... 
I 9 X 3 * ■ * * 
I 9 X 4 - • * * 
1915 . • * • 

4- 35 
4.40 

5- 95 
3*93 
2*37 

3-46 

3.60 

4.66 

2.94 

3*05 

19.30 
19.70 
20.40 
21.35 

22.30 

19.65 

18.60 

19.75 

22.20 

6.56 

9.80 

7.12 

6.56 

9.75 

6.74 

6.18 

2*08 
3.OO 
_ 3-4° 

2.oz 

3.aS 

3-83 

Averages 

4.20 

3*54 

20.61 

2O.78 

7.83 

7.5® 

2.83 

3.04 


Tabee II. — Cabernet franc {hill). 


I9II . . . . 

7.222 

5-4IO 

19.00 

18.40 

- - 



_ 

1912 .... 

2.722 

2.058 

21.50 

21.80 

— 

— 

— 

__ 

I9I3- * * * 

5.000 

2.850 

20.53 

20.28 

9.25 

9.25 

2.21 

2.19 

1914. • • . 

8.530 

5.47° 

19.65 

19.30 

9.08 

8.25 

2.16 

2.34 

19X5 * * * • 

5.830 

4.600 

21.40 

20.05 

7.87 

6.90 

2.72 

2.99 

Averages 

5.865 

4.077 

20.41 

19.96 

8.70 

8.13 

2.36 

2.47 
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fruit-setting arcs of uniform length should be left or whether they should 
be longer at the base or at the end of the section, has not yet been solved. 

The Author, after reporting the different opinions of Trentin, Sannino 
and Stradajoti, sets out the results of the trials carried out for the last 
5 years at the Wine School of Conegliano, in two vineyards situated in the 
upper part of the farm of that school. It is obvious from the two following 
tables, that for horizontal or slightly oblique radii it is advisable to leave 
the arcs at the base longer. The production per unit shows a marked 
advantage on the part of the arcs longer at the base, and this quantitative 
difference more than makes up for the slight detriment to quality. 

765 - Program for theTriennal Period 1915-17 arranged by the Swedish State Institute forestry 

of Experimental Forestry (Av styrelsen for Statens Skogsforsoksanstalt for trearspe* 
rioden 1915-1917 faststallt arbetsprogram). — Meddelanden fr&n Statens Skonstdrsdk&an- 
stalt, Part 12, 1915, pp. 58-60. Stockholm, 1916. 

Following a meeting of the members of the governing Council and 
the professors of the Swedish High School of Forestry and of the Institute 
of Experimental Forestry, together with three specially summoned experts, 
the program of work to be followed at the Institute of Experimental Forestry 
has been sanctioned, with the right for the Institute to carry out minor in¬ 
vestigations not laid down (1). 

I. — The question of regeneration. 

a) Seed investigations. 

Investigations shall be begun for the discovery of the most suitable 
time for gathering cones and as regards the keeping of forest seeds (Forest 
Section). The biology of germination of the most important forest trees shall 
be studied, with special attention to the conditions of germination offered 
by the soil (Physical Section). The experimental plots for the investigation 
of the percentage of soil germination of the Norrland pine-seed shall be 
revised and the results prepared for publication (Forest Section). Existing 
areas for testing seeds of various origins shall be revised when so required 
(Forest Section). 

b) Special measures for securing natural regeneration. 

In suitable places experiments by means of thinning in accordance with 
Wagner’s method shall be carried out (Forest Section), and in connection 
herewith the seed-producing capacity of forest margins of different compo¬ 
sition shall be studied (Forest Section). The degree of regrowth in cleared 
lands shall be investigated in connection with their lie as to the points of 
the compass ^Forest Section). The effect of brushwood burning and com¬ 
plete clearing of the soil shall be investigated with regard to the supply of 
nitrogen in the soil (Physical Section). 

c) Measures of forest cultivation. 

(1) As is prescribed in § 15 of the new Royal Instructions for the State Institute of Expe¬ 
rimental Forestry (Cf. Kungl Maj.ts nddiga insimktion for Statens Skogsforsoksanstalt; $ivcn 
Stockhohns slott den 5 mars 1915). 
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The experiments instituted for the investigation of the most suitable 
time for sowing in Norrland shall be continued (Forest section). Existing 
experimental cultures with pine and spruce in various combinations shall 
be revised, if need be (Forest Section). The course of growth in the roots 
of planted trees shall be investigated with a view to the discovery of the 
most suitable time for planting (Forest Section or Physical Section). 
rf) The problem of regeneration in special types of forest. 

The investigations previously carried on concerning the difficulties ot 
regeneration on the pine-heaths shall be continued so far as is necessary for 
the completion of a report concerning this'problem (Physical Section). 


II. — Proceedings as regards the composition of forests. 

a) Slight and extensive thinning operations. 

Existing areas for slight and extensive thinning shall be revised if 
necessary, and new areas shall be arranged so far as time permits, chiefly in 
pine forests and spruce forests of low productivity and in spruce forests 
in Norrland of all grades of productivity, in the birch forests of Norrland, 
in certain forests composed of aspen and oak, and in mixed coniferous forests 
(Forest Section). In the last named mixed forests there shall be arranged 
areas of young seedlands or plantations in order to throw light upon the best 
way of raising forests of mixed composition (Forest Section), 

b) Alteration of ground flora. 

In some of the more suitable experimental areas for heavy thinning 
the ground vegetation shall be investigated in accordance with the Raun- 
kiaer method, as modified by LagerbErg, in order to obtain fixed points 
for estimating the effect of the most thorough thinning upon the ground 
vegetation (Physical Section). 

III. — Diseases and injuries of forest trees. 

a) Diseases and injuries caused by fungi. 

The occurrence and spread of the roots in the spruces whose tops were 
broken off during thewinter of 1910-11 shall be examined (Physical Section). 
Moreover the roots of coniferous trees shall be taken up for closer investi¬ 
gation, with special attention to the conditions in the over-aged forests in 
Norrland (Physical Section). 

b) Injuries caused by insects. 

Investigations shall be instituted as regards injurious insects both in 
spruce cones and pine cones and in forest plants in nurseries. The extent 
of the increased ravages of bark beetles in certain districts shall be studied; 
and at the same time knowledge of the known methods of effectively deal¬ 
ing with these last named insects should be spread amongst forests owners. 
In addition to this, should other insect ravages take place, studies should 
be Instituted >and advice given as to the checking of their ravages (Entomo-* 
, logical Section), 
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IV. — Races of forest trees and the serviceabeeness of foreign 
FOREST TREES TO SWEDEN. 

a) Race studies of spruce and pine. 

Previous plantations of plants raised from selected seed shall be looked 
after so far as is necessary (Physical Section). 

b) German spruce seed. 

Existing stocks of plants of German spruce shall be used for the laying 
out of experimental areas, and the stock of plants shall be handed over to 
the superintendent of forest-districts (“ revirs ”) with the request that they 
may be used in the forest cultures of the district (Forest Section). 

c) Larch. 

Further areas shall be laid out in larches, after which the results of 
the investigation into this kind of tree shall be prepared for publication 
(Forest Section). 

V. — Investigations concerning forest band. 

a) Types of soil. 

With a view to effecting a systematic survey of the different types of 
forest land in Sweden an investigation of the most important types shall 
be begun, in which attention shall be directed both to the genesis of the 
types and to their value from the standpoint of forestal productivity (Phy¬ 
sical Section. 

b) The genesis and improvement of degenerate forest land. 

The studies of ling-heaths shall be continued in the same way as before 
with a view to summarizing the observations in a publication (Forest 
and Physical Sections). 

c) Studies of the waterlogging of the forests in Norrland shall be con¬ 
tinued in the same way as before and, so far as time allows, preliminary 
investigations shall be made concerning the waterlogging of forest land in 
the Southwest of Sweden (Physical Section). 

d) The transformation of moss land to forest land. 

Even if time is not available for the special investigation of this 
matter, yet attention should be directed to this problem when a suitable 
opportunity offers. 


LIVE STOCK AND BREEDING. 

766 - In jury to Livestock by Si mu lium columbaczense, in Hungary.— Schmidt 

M., in Allatorvosi Eapok (Veterinary Journal), Year XXXIX, No. 12, pp. 83-85 ; No. 13, 
pp. 89-91. Budapest, March 18 and 25, 1916. 

In Hungary, the periodical outbreaks of Sinmlium columbaczense 
at times occasion exceedingly grave injury to cattle. Thus, in 1783, in Ba- 
n'at, there died from the bite of these insects : 52 horses, 131 cattle, 310 
sheep and 130 pigs. In 1813 they killed 200 cattle in the neighbourhood 
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of Arad and 500 in the neighbourhood of Versecz. In 1880, 400 pigs, 80 
horses and 40 cattle perished within 4 hours at Kevevara, and 100 cattle, 
5 horses and 8pigs in the " comitat ” of Hunyad. Finally, in April 1915, the 
appearance of swarms of 5. columbaczense caused widespread damage in the 
“ comitat ” of Temes alone, with a loss of 41 horses, 404 cattle, and 320 pigs. 
The places where outbreaks of Simulium occur are enumerated, with a. 
description of the appearance of their swarms and the behaviour cf dom¬ 
estic animals before and after the attack. This is followed by some clini¬ 
cal observations on the infection due to the bite. 

Where large numbers of animals have been infected, there are many dif¬ 
ficulties in the way of treatment, and prophylactic measures alone can be 
adopted. The writer employed the following method : 

The flies were removed from the body of the animals by rubbing the 
skin with a clean cloth, after which the skin was washed with camphor¬ 
ated spirit. The animals were given 300 to 500 grams of brandy per head, 
diluted in water; in severe cases this dose was repeated a few hours 
later. Under similar conditions, other cardiac agents are to be recom¬ 
mended, and likewise the administration of purgatives to cure digestive trou¬ 
bles. Tumours were treated at the outset with subacetate of lead, but the 
results being negative a mixture of soap dissolved in alcohol and spirit of 
camphor with a little turpentine added was employed. Thanks to repeated 
friction with this and constant exercise (long runs) the tumours completely 
disappeared. 

It being impossible to overcome the disease, the only thing to be done 
is to protect animals individually. When the flies make their appear¬ 
ance the animals must be kept in the stable, or if already out to grass they 
must be removed from the places visited by the insects. Since, however, 
local conditions do not always allow of adopting this course, the flies must 
be driven of by burning wet branches, dung or straw, or anything which 
will produce a dense smoke, to which the animals instinctively draw near. 
For animals used for draught or other work, a protective coat of oil or ether 
fatty substance should be applied to the skin. The application of concentra¬ 
ted tar is not advisable. Valuabl e horses should be covered with fly nets and 
the stables built so as to keep flies out (fly flaps on doors and windows, or 
fire smoking in front of entrance). 

The method of communication of the disease resulting from the 
bites of the Simulium , often assuming an acute form and causing sudden 
death, remains unknown hitherto. Microscopical analyses of the blood 
of the diseased animals and the spleen of the dead ones preclude any par¬ 
ticipation of bacteria or protozoa. Test animals inoculated with extract 
of Simulium remained free, which suggests that the extract possesses no 
toxic properties. Again, in the body of Simulium no micro-organisms were 
found. Nevertheless, animals attacked fall seriously ill within a few min¬ 
utes, and often die within half an hour, although death from asphyxia is 
very rare, as was proved by a post-mortem of dead or slaughtered animals. 
In all the animals attacked, however, the Author observes some symptoms 
of nervous derangement, such as diminution of sensitiveness, general torpor. 
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uncoordinated movements and blindness. These symptoms, as well as 
those of the heart (rapid palpitation) prove that S. columbaczense injects 
some toxic substance which reaches the nervous system and paralyses the 
nervous centres of the medulla oblongata; during this process the modifi¬ 
cation in the circulation causes tumours on the soft part of the larynx, 
which hinders respiration. 

The Author suggests that further extensive experiments be underta¬ 
ken with the blood of diseased animals, and the pathological changes of 
the nervous tissue, if any, be studied. 

The meat of slaughtered animals is quite harmless to man. To facili¬ 
tate control, herdsmen should, before the Simulium appear, be made 
acquainted with various protective means and recommended to destroy 
severely attacked animals before death occurs and to bleed them thoroughly. 

767 - The Possible Passage of Trypanosomes into Milk. — eanfranchi Alessandro, in 

Atti della Reale Accaderma dei Lmcei , 5th Series, Rendiconti , Vol. XXV, Part 5, 1st Half 

Year, pp. 369-373. Rome, 1916. 

Work carried out at the Institute of Pathology and Clinical Medicine 
of the Royal University of Bologna. 

Several writers have shown that a large number of trypanosomes are 
able to pass through the different mucous membranes, and IN attan Larrier 
has already taken in hand the solution of the problem of trypanosomes pass¬ 
ing into milk. The result was affirmative as regards Tr. schizotripanum 
Crazy, and almost always negative for Tr. equip erdum. The writer next 
describes his experiments with the trypanosomes Brucei , Evansi, rodesiense 
and gambiense. 

The virus was injected into the veins of bitches which had just littered. 
It was desired to find: 1) whether the young when allowed to suck were 
infected ; 2) whether the presence of trypanosomes could be detected by 
di ect examination of milk; 3) whether the milk when inoculated into the 
peritoneum was able to infect rats or mice. 

From the results it is concluded that: 

■ 1) The passage of the trypanosomes Brucei , rodesiense and gambiense 
into milk is possible. 

2) The infection with the virus of Brucei and gambiense can be trans¬ 
mitted by suckling. 

768 - Enquiries and Experiments in connection with the Immunity of Cattle against 

Epizootic FOOt-and-Mouth Disease. — Terni Camillo, in La Chnica vetmnaria , 

XXXIXth year, No. 9, pp. 257-261. Milan, May 15, 1916. 

The results obtained in the investigations and tests carried out at the 
“ Stazione sperimentale per le malattie infettive ” of Milan, confirm those 
which had previously been obtained by Messrs. Cosco and Agtjzzi (i) and 
lead to the following conclusions : 

1) The virus is preserved indefinitely by means of its successive pass¬ 
age through animals susceptible to the disease, when blood products (se- 

(Ed.) 


(1) See B. June 1916. N° 661. 
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rum and red globules) are used in the same way as with the products of 
local lesions. The best method for preserving its virulence and observing 
its infective pow T er in those tissues where the disease arises preferentially 
under natural conditions, is that of inoculating into the tongue infective 
material or blood taken from the animal during a period of fever excee 
ding 40° C, or the product of local lesions. The maximum virulence is 
produced by passing through the epithelium of the digestive apparatus 
(tongue or paunch). 

2) The virus obtained in this way, whether fixed or temporary, 
represents the maximum intensity of virulence both in infective and spread¬ 
ing power, the adult animal falling sick in 24 to 36 hours. It almost al¬ 
ways kills jmung animals, especially when not yet weaned (calves, lambs, 
kids or sucking pigs), by general infection, the virus being constantly present 
in the blood. 

3) The present experiments would appear to show that several kinds 
of animals are capable of containing in their blood for some time a very 
virulent virus of foot-and-mouth disease, without specific external symptoms 
or with merely slight lesions of the mucous membrane of the digestive ap¬ 
paratus or the pad of the short pastern. 

4) With che blood products kept in a thermostat, or cold, until the 
virulence is exhausted, it is possible to create a resistance to foot-and-mouth 
disease in animals, which will allow of making successive inoculations of 
living virus, and of obtaining a much higher degree of immunity as compared 
with animals which have overcome the disease in a serious form (3 8 months 
of observations on a group of 20 cattle). 

5) Similarly it is found that the serum of the blood of cattle which 
have passed beyond the febrile stage of the disease is of marked curative 
and preventive efficacy against even a malignant form of virus. The in¬ 
oculation of the blood as such or of serum, under these conditions (containing 
the maximum of antibodies), is a sure preventive of the death of adult ani¬ 
mals, and results in their speedy recovery. A therapeutic system in the 
cowshed or cattle-pen is therefore practically possible, if serum be taken 
from recently cured animals and injected into those most seriously ill. In 
this connection, the haemovaccination advocated by PEERONCITO also poss¬ 
esses an acceptable pratical basis. 

6) In foot-and mouth disease, 2 forms of immunity are distinguish¬ 
ed, one general, which is located in the blood and more particularly in the 
white globules (preferentially eosinophiles), the red globules and the plasma; 
the other of a more strictly histogenic character and involving the protec¬ 
tive epithelia of the digestive passages. The latter is less lasting than the 
immunity located in the blood, and is strictly related to the wear and re~ 
generation of the epithelial cells. In cattle, by means of injection into 
the tongue , it is found that the gradual loss of immunity begins with the 
epithelium of the tongue, followed by that of the rumen and the small intestine, 
and the mucous membrane of the hoof pad. 

Thus, as happens under natural conditions, there may be animals pre¬ 
senting serious external symptoms, involving chiefly the epithelium of the 
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tongue, while the virus does not pass into the blood, which still retains a 
sufficient degree of immunity to prevent general infection, or else it enters 
the blood for a very short time and in an attenuated form only. These are 
the cases when the feverish reaction does not take place or only amounts 
to a few tenths of a degree for a brief period. 

The clinical forms of foot and-mouth disease (external, internal or 
malignant) are in direct relation with the fluctuations in the degree of im¬ 
munity existing in the local tissues and the blood. When the animal has 
never had the infection, or has completely lost the internal or local immunity 
produced by a previous attack of the disease, the slightest injury to the epi¬ 
thelium of the tongue and the rumen (for instance, injuries caused by the 
heads of rye-grass, in the presence of the virus) suffices to produce a first 
focus of the disease, which in a few hours causes the infection of the blood, 
marked by the onset of fever. When on the other hand, as frequently 
occurs, after an attack of foot-and-mouth disease, some degree of immunity 
still continues in the blood, the seat of disease involving one or more points 
of the epithelium of the entrance to the digestive passages remains localis¬ 
ed but the virus may, in this first passage, acquire an increase of infective 
activity for ether susceptible animals, 

7) Therefore, in the production of immunity against the malignant 
virus of the disease, i. e. the one with the maximum of infecting and spread¬ 
ing power, the writer preferred to combine the products of local lesions with 
those of the blood in order to utilise the substances elaborated by the virus 
in the tissues for which it exhibits a preference, and obtain an enhancement 
of local histogenic immunity in order to secure a lasting and sure prevention 
of external lesions. The latter, even if slight, may have serious conse¬ 
quences, owing to the occurrence of secondary symptoms or the spread of 
the virus through the body. 

In the lesions of the epithelium, substances are observed which may be 
termed granulo-stimulines and granulo-ly sines. inasmuch as they exert, 
as a specific character, in the first place a positive chemiotaxy for the leu¬ 
cocytes with eosinophile granulations, and afterwards a lithic action, which 
results in an infiltration of the eosinophile granulations into the tissues of 
the sick animal in direct ratio to the gravity of the infection. The charac¬ 
ter of immunity is indicated by the cessation of the process of dissolution 
of the eosinophile cells. 

8) In animals which have died from foot-and-mouth disease at a 
late period, the virus may also not be present in the blood, but is found 
localised in various organs, especially in the cardiac muscle, the bram, 
the liver and the kidney, less frequently in the spleen or the marrow. When 
the virus is in the blood it is chiefly found in the venous blood, being in 
largest amount and virulence in the portal vein. 

The bulk of the virus is eliminated from the blood through the kidney* 
This elimination also occurs, though in a lesser degree, through the milk 
and the saliva. In the majority of cases these only become infectious 
owing to the products of local lesions. It can even be shown that the 
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action of the saliva tends to attenuate the virus, while, in the urine, its 
virulence is long maintained unaltered (1). 

769 - Osmotic Equilibrium between Blood and Milk in the Cow.— van deb. Laan, f. h. 

in Bwchemsche Zeitscknti , Yol. 73, Nos. 5-6, pp. 313-325. Berlin, April 4,1916. 

The writer’s previous experiments (2), in relation to osmotic concen¬ 
tration of the blood, milk and bile in the cow, have shown that the value of 
the three concentrations is the same, even if the osmotic concentration of 
the blood is artificially modified. These experiments, however, having all 
been made with health } 7 animals, the concentration in sick animals still 
remained to be studied. 

It has been ascertained that in man certain diseases, chiefly those of 
the heart and kidneys, produce a great increase of osmotic pressure in the 
blood, owing to derangements of metabolism. Doctors therefore ascertain 
the freezing point of the blood of their patient when they wish to find out 
whether one of the kidneys or both are diseased. 

The wiiter used this method for studying the osmotic concentration 
of the blood in 8 cows suffering from : toxemia, constipation, chronic peri¬ 
tonitis with acute anteritis, pyelonephritis, loss of blood through perforation 
of the rectum, tuberculosis (2 cases), fracture of the ileum. With this object 
he determined the freezing point of the blood, the milk, and in some cases the 
bile. The investigations showed that the freezing point of the blood and 
milk are not modified by the disease. In one case only the osmotic pressure 
of the blood was increased owing to auto-intoxication, but the osmotic press¬ 
ure of the milk had undergone a corresponding increase. The Author men¬ 
tions in this connection an experiment made by Pliesters on a cow suffering 
from anthrax (splenic fever), which gave a similar result. 

In spite of the small number of cases observed, it is believed that 
the diseased condition can only increase and never reduce the depression of 
the freezing point of the blood of the cow. In most cases the disease will not 


(I} The question dealt with here is, as it were, the crux of the problem of immunity, not 
only in respect to foot-and-mouth disease, but also to other infectious diseases with filterable 
virus located in the blood. Thus, for instance, in cow-pox just as in foot-and-mouth disease, 
by passage through hypersensitive animals, a virus of special infective activity to the blood 
can be produced. In that case cutaneous inoculation of the blood or its components separa¬ 
tely produces the characteristic pustules even in man. By using this intensified virus a wide¬ 
spread eruption is easily caused in man (4 cases out of 12 inoculated), but the virulence may 
be reduced if the blood is kept on glass for a given period, in the presence of oxygen. 

In comparative studies of cow-pox and foot-and-mouth disease, the writer found that the 
two viruses behave similarly as regards local and general immunity. In some cattle which 
had been inoculated with positive results more than 7 years since, he observed tha t the immunity 
persisted as regards cutaneous inoculation or quite temporary reactions alone were produced, 
while when inoculated on the mucous membrane (tongue) characteristic pustules were obtained 
but then the virus did not pass into the blood. If, on the other hand, yomig animals are used 
which have never been infected (preferably meadow-fed, as then less liable to contagion through 
human vaccination), whatever the channel of entrance, the virus passes into the blood and con¬ 
tinues present there during the febrile period. 

, (2} See £. 1915, No. 1314. 
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exercise any influence on the absolute freezing point of the blood and the 
milk. For practical milk testing this fact is very important, as the lowering 
of the freezing point of milk is often justified on the ground that it comes 
from a diseased cow. 

The osmotic pressure of the milk, and in some cases of the blood, was 
also studied in several cows with a diseased udder. Most of the animals 
had streptococcal mastitis, the mastitis being of a tuberculous nature in 
2 cases only. Experiment proved that the milk was of very abnormal 
composition. The diseased teats regularly gave an abnormal milk quite 
different from the normal. 

The lactose had generally disappeared, and the content of ash and chlorine 
corresponded to that of the blood serum. In spite of all these anomalies, 
however, the freezing point of the milk was always normal, except in one 
case where the animal was very ill owing to auto-intoxication. The blood 
of the cows yielding this milk had a lower freezing point then that of the 
blood of healthy animals, but it corresponded exactly to that of the milk. 
These experiments therefore show that the worst forms of mastitis cannot 
affect the osmotic concentration of the blood and milk in eovrs. 

The fact that as the mastitis develops the composition of the milk 
-resembles that of the blood serum more and more, has been explained by 
the hypothesis that the process of secretion is gradually replaced by one 
of filtration. It is a point in favour of this view that the freezing point 
is not modified by the disease, because the filtered product (milk) has the 
same freezing point as the blood of the same cow. 

From the fact that mastitis does not modify the equilibrium between 
the osmotic concentration of the blood and that of the milk, it is inferred 
that milk from the diseasesd teats must have the same freezing point as 
from the healthy ones. *Experiment proved the correctness of this view. 

By another series of experiments it was demonstrated that in cases 
of mastitis the depression of the freezing point of milk remains unaltered so 
long as the disease is not followed by general intoxication Increasing the 
osmotic concentration of the blood. This seems to contra diet the results 
obtained by the other investigators. The writer believes that the 
depressions observed by several investigators in the milk from a diseased 
teat was due to detritus, etc, mixed with the milk in question. 

The cream has the same freezing point as the corresponding skim milk. 

The depressionof the freezing point, both in milk from healthy and from 
diseased udders; is never less than 0.53 C. 

770 - Grain Screenings andKesulis of Feeding Experiments in Canada.— Dymgnd j. r. 

Archibald E.S , and Eldorf F. C., in Dominion or Canada , Department of Apiculture, 

■H pp 8 tables. Ottawa. 1915. 

Cereal growing has rapidly increased during the past few years in the 
prairie region of Canada. As a result of the system of continuous culti¬ 
vation, the crops contain a noteworthy proportion of foreign seed. ‘-In the 
‘ year ended 31st August 1913, the Inspection Service of the Cereals Commis¬ 
sion of the Department of Commerce recorded the presence at the central 
silos of more than 100 000 tons of screenings of wheat, oats, barley and lin- 
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seed. It is calculated that the costs of carriage of this material from the 
fields to the silos amounts to 650 000 dollars. It contains empty or broken 
seeds of wheat, oats, barley and flax, with variable proportions of a large 
number of weed seeds. The greater part is exported to the United States, 
where it is screened once more for the production of different cattle feeds. 

Owing to the extreme smallness of the seeds of certain weeds, and the 
hardness of some others, they cannot be crushed by the ordinary grinding 
machinery. Special plant is required, which is expensive in cost and oper¬ 
ation, for the purpose of thoroughly grinding all impurities. If screened 
again through a zinc screen with meshes of 1.8 mm so as to separate the very 
smallest weed seeds, which are called black screenings, crushing can very 
well be carried out with ordinary grinding machines, if the screening and 
crushing are carefully done. This gets rid of about 40 % of the ordinary 
screenings. 

It must be remembered that feeds manufactured with screenings not’ 
properly cleaned may contain thousands of live w T eed seeds per pound. Feeds 
of this kind should not be given to cattle, as this might promote the 
spread of weeds to the extent of causing thousands of dollars worth of 
damage. 

The feeding experiments carried out w r ith cows in milk, pigs, lambs and 
chickens, showed that the blank screenings are valueless as a food and are 
also expensive owing to the adulteration which they cause. When mixed in 
considerable proportions with another food they render it distasteful to all 
livestock. Although by adding molasses to crushed screenings containing 
their share of black screenings the food is rendered appetising, it is not eco¬ 
nomical. In short, the cheapest way of rendering screenings palatable is 
to remove the black seeds. 

The screenings, with their black part eliminated, may be given without 
restriction to horses, cattle, sheep or pigs. It is preferable, however, that 
they should not form more than 50 to 60 % of the total grain ration. Buck¬ 
wheat screenings are particularly suited as food for poultry, but it vseems 
dangerous to give the latter linseed screenings. 

As the makers of threshing machines all claim that their machines are, 
or can be, fitted with screens -which are able to separate a large portion of 
the w r aste in threshing, the Authors are of opinion that, if greater care were 
taken in separating the grain during threshing, it would not only save the 
cost of transport of the impurities, but the farmer would in this way be pro¬ 
vided on the spot with a very useful feed which he could employ direct on 
his farm or sell to breeders. It should, however, be, pointed out that weeds 
cause enormous losses to farmers every year, so much so that though it is 
desirable that everything of value as a food, such as screenings, should be 
turned to account, it would be preferable to burn them rather than use them 
in a way which might help the growth of weeds. 

, To sum up, from the practical point of view, the black screenings must 
be separated from the others and burnt, as they only reduce the nutritive 
value of the other screenings comprising bigger seeds. They also form a 
4 ang$r with regard to the spread of weeds. They have an appreciable fuel 
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value; they chiefly represent seeds of Chenopodium album T. and Cruci- 
ferae rich in oil, which it might be profitable to burn after mixing with coal. 


771 - Spotted Asses. — Jenks Albert Ernest, in The Journal of Heredity , Vol. VII, horses 
No. 4, pp. 165-168, 2 figs Washington, D. C , April 1916. ASSES 

Wild specimens of domestic breeds, and the wild species most nearly MUX,E 

related to domestic animals, are spotted in a typical or specific way, hut it I 

is rare for these markings to be white. On the other hand, domestic and 
pet animals show, white spots in almost all species. This white spotting, | 

however, has rarely been reported up to the present for the Asiatic elephant 
[Elephas indicus) and the dromedary (Camelus dromdarius.) The writer never f 


found it reported of the donkey in the literature of the subject. He there- \ 

fore describes some cases of white spots on a grey coat or black on a white ; 

coat which he observed in the United States (Arizona) and in Italy (Naples J 

and environs). It should be noted that the 3 species rarely spotted white, i 

namely the elephant, the dromedary and the ass, have been much less sub- S 

ject to selective breeding than the majority of the other domestic species. I 

They exhibit only a small number of breeds. This confirms the idea that | 

hybridisation by selection is an important factor in the formation of white j 

spots in domestic animals. 

* i- 

772 - The “ Miranda ” Breed of Cattle (Braganza, Portugal). — Cruz sbepperd, in Re- cattle ■ 
vista de Mcdicma Vctcrnuma , 14th Year, No. 168, pp. 351-360. Lisbon, February 1916. ; 

The special environmental conditions of the place of origin of the Por- I 

tuguese “ Mirandes? ” breed of cattle, namely, isolation and scarcity of | 

forage, have imparted great purity to it, together with the characteristic [ 

of furnishing particularly fine working animals. Together with the “ Brava ”, 

“ Tandaise”, " Charolaise” and "Sicilian” breeds, it forms the Iberian 
stock, originating from Bos primigenm. From it there have been derived 
by progressive adaptation to different environments, the sub-races 
1) " Braganza” ; 2) “ Beira”; 3) “ Mirandes estremenho” or “ Ratinho 
serrano ” which form almost the whole of the cattle stock of Estremadura ; 
and 4) “ Jarmelo ”, a breed specially noticeable for its excellent milk-pro¬ 
ducing capacity. 

By improving the pasturage, it will be easy to make the f< Mirandesa ” 
breed excellent for meat and milk production, in addition to its working 
powers. Cattle of this breed are now being exported in large numbers 
to Spain, where they are fattened for slaughter. Their principal character¬ 
istics are : straight profile of head, straight medium sized horns, neck short 
and thick, chest wide, very high and deep, shoulders muscular, back slightly 
arched, rump higher than the withers, paunch regular, hips’projecting, 
low insertion of tail, limbs long bony, often badly balanced, coat chestnut 
mote or less dark, with a light yellow strip along the line of the back, from 
the withers to the base of the tail and darker in the bull than in the cow. 
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773 - Feeding Cows with the Subcutaneous Matter of Skins intended for Tanning; 

Experiments in Germany (i). — Gerlach, in Deutsche Landwirtschattkchc Prase ., 

43rd Year, No. 26, p. 229 Berlin, March 29, 1916 

Fox his feeding experiments the Author used a subcutaneous material 
( <l Leimleder ”, glue leather i. e. leather cuttings containing gelatinous mat¬ 
ter), at present sold in Germany under the inappropriate name of “ Baden 
meat meal” and containing, according to the analysis made by him: 
14.72 % of water, 55.77 % °f cru<ie protein, 12.35 % of fat, 10.06 % of 
mineral matter. The crude protein is a mixture of albuminoids (chiefly 
collagen), pure proteins and amides, being substances soluble in the gastric 
juices of animals. 

As test animals there were used 9 milch cows between the 2nd and 3rd 
month of the lactation period. They were given as basal ration per 1000 
kilograms live weight per da}’-; 5 kg. chopped forage, 4 kg. hay, 20 kg. beetroot 
leaf silage, 15 kg. mangolds, 20 kg. potatoes, 1.5 kg. wheat bran, 1 kg. of lu¬ 
pins with the bitter taste removed. The starch value was 10.3 kg ; the 
quantity of pure digestible protein was 1.1 kg. As cows which have 
just calved must usually receive 1.6 to 1.9 kg of pure digestible protein and 
a starch value of 9.8 to 11.2 kg, the basal ration lacked 45 to 73 % of the 
first element, while the starch value was fairly large. To make up the de¬ 
ficiency there was added to the basal ration, for one group 3 kg. of linseed 
cake and for the other 1.5 kg. of glue leather. The animals at once took to 
the latter. 

The experiment, which was begun on the 20th January, was intended 
to continue until the 28th February. During that time the milk secretion 
was 10 % less in the glue leather group, but the milk was a little richer in 
fat.. 

The difference between the production of the two groups being small, 
the experiment was continued until the 23rd March. The group which at 
first received glue leather was then given linseed oil cake, and vice-versa. 
During this second period, the cows receiving glue leather gave somewhat 
more abundant and more fatty milk : this increase in the percentage of 
fat was also observed in the first period. 

Assuming that the linseed cake caused the production of 100 parts 
of milk and 100 parts of fat, the glue leather produced 98 and 102 parts 
respectively. 

In conclusion, glue leather is recommended as a good concentrate for 
cows in milk. 

774 - Skim Milk with an Addition of Sweetened Flour for Rearing Sucking Calves,— 

Edest Harold in KungL Landtbruks-A kademiens Hand linear, och lidskrift. Year IV, 
Nos. i~2, pp. 83-120. Stockholm. 1916. 

In Sweden, i 700 000 calves are produced annually of which only 400 000 
are reared, the others going to the butcher. The majority are sold shortly 
after birth, when the meat has not yet “ set ” and the price is always low, 
not exceeding 19s. 7d. per cwt. live weight. 

, / {1) In connection with the use of this substance in pig feeding, see B. 10x5, No. 1064, {Ed.) 
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During the period 1912-1914, a series of experiments were carried out 
at Knistad, in order to ascertain whether skim milk with sugared flour add¬ 
ed to it can suitably replace full cream milk, so as to rear the calves with 
advantage until, in consequence of the improved quality of the meat and 
increased weight, they are better suited for the market. The food mixture 
is prepared as follows : 

To 22 lb. of oat flour, mixed with wheat, rye or maize flour there is add¬ 
ed 3*3 gahs. of skim milk and 3.3 galls, of water. The whole is heated and 
when it begins to boil, the pan is taken off the fire and the contents allowed 
to cool to 6o° C, after which very fine powdered sugar is added in the pro¬ 
portion of 1 / 10 of the flour (in this case 2.2 lbs.) mixing thoroughly until the 
.mass, which becomes thinner, is uniformly sweetened. Finally, 4.4 galls of 
skim milk are added. 

During the experiments results clearly positive in character were ob¬ 
tained : 

1) Skim milk with sugared flour added can take the place partly, and 
subsequently entirely, of full cream milk, without any disadvantage to 
the normal growth of the calf, the quality of the meat alone becoming 
slightly inferior. 

2) The best results are obtained by mixing the flour with skim milk 

in the proportion of one lb. to 2 gallons of milk; greater concentration pro¬ 
duces digestive trouble. ^ 

3) How far it is desirable to prolong this form of artificial feeding 
is a matter which of course varies from place to place according to the price 
of meat and the cost of the feed substances used. 

Other experiments carried out at Biarka-Saby (Alberga) and at Ged- 
deholm confirm the results already obtained at Knistad. 

775 - Experiments to ascertain whether the Ability to produce Milk-fat Is transmitted 

by the Dam or the Sire. — Woodward T K . in Hoard's Dairyman, Yol I V I, Xo 4, 
p 1 4(5 Fort Atkinson, Wise., February iS, mi b 

Ill carrying out the investigations to solve the above problem, the Ad¬ 
vanced Registry of the American Guernsey Cattle Club was utilised. 

The plan was to take the bulls having Advanced Registry daughters 
and pick out those daughters which had different Advanced Registry dams. 
If then a difference was found between the daughters it must be attribut¬ 
able to the dams, since the sire w r ould remain the same in each case. When 
two daughters were found by the same bull, the higher and the lower pro¬ 
ducer were^compared. When three daughters were found, the highest and 
lowest were compared and the third discarded ; and when four were found 
two comparisons were made possible. In every case an even number of 
daughters was used, except when two or more had the same dam, in which 
event the records of all but of the same dam were averaged and treated as 
only one animal. 

A total of 384 daughters having tested dams was found, which allowed 
of 192 comparisons. In no cases out of 192 (57*3%) the high producing daugh¬ 
ters were from dams with the higher records. The average fat production 
was as 'follows : 
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Pounds 


192 low producing daughters. 435.88 

192 high producing daughters. 548.10 

Dams of low producing daughters.*,. 473.50 

Darns of high producing daughters. . . 500.57 


The influence of the dam on fat-production is evident. Compiling 
the data in another way, we have : 

Pounds 


192 low producing daub,. . . . . ... 428.07 

192 high producing dams . . .... . 546.22 

Daughters of low producing dams . . . 482.86 

Daughters of high producing dams. . . . 500.61 


While there is a difference of 118 pounds of fat between the high and 
low producing dams, there is a difference of only 18 pounds between the 
daughters. This indicates that the sire also has something to do with the 
inheritance of dairy quality. 

By dividing the dams into two groups, regardless of the bull to which 
they were bred, placing in one group all cows producing 500 lbs. or more and 
in the other all producing under 500 pounds, we have the following : 


Number of dams producing 500 pounds or more . . . 132 

Number of dams producing less than 500 pounds . . . . 252 

Lbs, fat 


Average of high producing dams ... ... 599.05 

Average of low producing dams. ... 428.53 

Average of daughters of high producing dams.. 532.87 

Average of daughters of low producing dams. 470.18 


. methods of comparison strongly indicate that fat-producing 

ability is inherited from the dam as well as from the sire, and that the prac¬ 
tice of retaining heifer calves from the best cows for replenishing and buid- 
ing up the herd is sound. The fact, sometimes observed, that with 
poorer quality cows and selected bulls high producing daughters have been 
obtained, must be chiefly considered as an exception winch should not be 
made the basis in the selection of dairy cows for increased milk production. 

776 - List of Champion Cows of the 5 Principal Dairy Breeds of the Unitedfltates 
in 1915* Hoard's Dairyman, Vol. II, No. 4, p. 143. Fort Atkinson, Wise,, February 
iS, 1916. 

On the 1st January 1916 the cows in each breed yielding the highest 
semi-official yearly records in the United States, as communicated by the 
Secretariates of the several breeding associations, were as follows : 
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Ayrshire. 

Milk 

Fat 

Class 

Name 

— 

— 

— 

— 

lbs. 

lbs. 

5 years old and over 

Garclaugh May Mischief . 

25,329 

S94.30 


I41y of Willowmoor. 

22,596 

955.36 

4 /i> to 5 years 

Miss Nos 3d. 

15,015 

576.94 

4 to 4 V 2 years 

Agnes Wallace of Maple Grove . . . 

17,657 

S21.45 

$ V2 to 4 years 

Elizabeth of Juneau. 

15,122 

53615 


The Abbess of Torr. 

I4 s 5S2 

640.72 

3 to 3 V2 years 

Ethel of South Farm. 

15.056 

5S9.20 

2 }o to 3 years 

Henderson’s Daiiv Gem . 

17,974 

738.82 

2 to 2 to years 

Jean Armour 3d . 

14,987 

599-91 


Brown Swiss. 

Milk 

Fat 

Class 

Name 

— 

— 

— 

— 

lbs. 

lbs. 

Mature 

College Bravura 2nd . 

19,461 

798.16 

Five-year-old 

Rosalind B . 

16,804 

727.64 

Five-year-old 

Ethel B. . . ,. 

1 7,343 

710.99 

Four-year-old 

Merry of AUvnhurst . 

14 , 37 * 

578 .S 7 

Three-year-old 

Hiindrv . 

14,087 

574 52 

Three-year-old 

Ha B . 

15.603 

348.92 

Two-year-old 

Elsie of Take View . 


4S6 91 


Guernsey 

Milk 

Fat 

Class 

Name 

— 

— 

— 

— 

lbs. 

lbs. 

5 years old and over 

Mume Cowan . 

24,008 

1098,16 

4 Vs t0 5 years 

Dairymaid of Pinehurst . 

I 7 , 2 S 5 * 

910.67 

4 to 4 Vs years 

Azucena’s Price 2d . 

16,204 

855.70 

3 V* to 4 years 

Dollv Dimple . 

i8,459 

906.89 

3 to 3 1 2 years 

Johanna Chene . 

16487 

863.36 

2 to 3 years 

Langwater Hope . 

15,079 

773 59 

2 to 2 *4 years 

Cherry of Edgewater . 

13,454 

732-97 

2 to 2 ] 2 years 

Marshall’s Tadv Dudley . 

14,814 

60646 


Holstein-Friesian. 

Milk 

Fat 

Class 

Name 

— 

— 

— 

— 

lbs. 

lbs. 

3 years old and over Duchess Skylark Ornishv . 

• 27,761*7 

1205.09 

5 years old and over Tilly Alcartra . 

30 , 45 t -4 

951-23 

\ H to 5 years 

Tucile Jolie Pontiac . 

23,830.2 

938.52 

4 H to 3 years 

Irma Gilt Edge Queen 2d . 

26,745.3 

758.88 

4 to 4 t 2 years 

Daisy Grace De Hoi . 

21,718.3 

962.80 

4 to 4 V> years 

Queen of the Heugervelds . 

23.788.1 

70346 

3 H to 4 years 

Duchess Hengerveld Komdykt . . . 

22,897.0 

903.38 

3 Vs to 4 years 

Friend Echo Elnora. 

23,148.6 

733 70 

3 to 3 % years 

Findeme Holingen Favne. 

24,612,8 

1116.05 

2 x /2 to 3 years 

K. P. Manor Kate . 

22,106.4 

818.73 

2 to 2 V2 years 

Findeme Mutual Favne . 

22,1504 

960,51 

2 to 2 *4 years 

Elmside Nudine Segis Johanna . . . . 

22 802 3 

706.40 

TTnder 2 years 

Woodcrest Colantha Pietje . 

20,859.7 

639.62 
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Jersey. 

.Milk 

Put 

Class 

Name 

lbs. 

lbs 

5 years old and over Sophie 19th of Hood Farm . 

* 7 o 57-7 

991 .1 

5 years old and o\ er 

Passport. . . . * 

19,604 8 

^ 39*3 

4 3 2 to 5 years 

Olympia's Fern. 

. . 10,147 tS 

93 /.S 

4 10 4 * 2 years 

Eass 64th of Hood Farm 

13*4 M-6 

817 8 

4 to 4 3, 2 years 

Flying Fox’s Haid . . 

14 , 315-6 

7' s 3 9 

3 b to 4 years 

Eass 66th of Hood Farm ... 

• i 7 j/ 93 -^ 

410 6 

3 to 3 3 ' 2 years 

Eass 74th of Hood Farm . . 

I 3 UU 9 

747 6 

3 to 3 1 2 years 

Enckv Farce. 

14,l-H 8 

708 5 

2 U to 3 years 

Ead’s Eady Riotixss Irene . 

12,507.8 

O60 8 

2 to 2 U years 

Pearly’s Exile of St. Eambert . 

l-o 45 5 

816 1 

2 to 2 5 _> years 

Eass 66th of Hood Farm . 

I-MI 3 3 

720.3 

Under 2 years 

Euckv Farce . 

11.260 

635 8 


pigs 777 - The Guernsey Breed of Cattle in Italy.— baktolucci a , m UtmiiNna hiturn c **■)«#- 
tecmca , XIYth Year, No 5, pp. 68-61/ -No. 8, pp 117-119; 7 lie;. Reggio tVluniHa. March 
1st aApril x 5,1916. 

One cf the first attempts at introduction and acclimatisation of the 
Guernsey breed in Italy was made by Count Senni at Grottaferrata, province 
of Rome, on a farm rich in forage and possessing byres containing all up to 
date improvements. The imported specimens, male and female, as well 
as the pure products, have retained all the original characteristics as well 
as capacity for milk production, the organoleptic characters, and the com¬ 
position of the milk and butter. The pure progeny have been selected and 
crossed with ccws of the Lombard, Brown Swiss and Dutch type. It has 
thus been possible to prove the preponderant character of the Guernsey 
bull in transmisvsion by inheritance. In all the cases, the milk production 
of the females obtained from these crosses was larger and better than that 
of their dams. 

77S - Experiments in Fig Feeding with Potato Peel. — zvntz ami \\m deriikidk, m 
•Deutsche himfa'itfschcirtliclie Pres sc, 43rd Year, No. 31, p. 276. Beilin, April 15, njr6, 

The Authors carried out 2 experiments at the Physiological Institute 
of the University of Berlin in feeding pigs with potato peel in the form of 
Berlin kitchen refuse. 

In the first experiment, this peel, well dried, then coarsely ground, was 
administered with a basal ration to 3 pigs. It was found that pigs of a 
weight of 66 to 88 lbs can easily take 1.1 lbs. of dried peel per day per head. 

A second experiment, in which I pig received 1.1 lbs. of potato peel and 
0.22 lbs. of desiccated full cream milk per day, and was put into a respirat ion 
chamber, showed that the crude cellulose of the peel is much less diges¬ 
tible than that of the whole potato, which is quite intelligible. This matters 
little, however, because the content of crude cellulovse is small relatively to 
the other nutritive elements, and the content of noil-nitrogenous extract 
is almost equal to that of whole dried potatoes. The crude protein is diffi¬ 
cult to digest, but the figures of digestibility are not much below those found 
by KEEENER for dried potatoes. 
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In conclusion, the food value of the peel equals 80.6 ° 0 of the potato 
substance. The disadvantage of the peel is that the animal will not take it 
in large quantities for a sufficiently long period, the result being that few pro¬ 
teins are formed in their bodies. 

779 - Experiments in Feeding Pigs with Straw Meal and Straw rendered Soluble by 
Caustic Soda. — Schneidewind, in Lundtciriscluntlirhe Wochenschritt lur die Provmz 
Sachsen, iSth Year, No. 7, pp 57-59 Halle a S February 12,1996 

The straw made soluble by a solution of caustic soda used in this ex¬ 
periment, first manufactured in Germany by Oexmann and sold under the 
name of “ Zellulosefutter (cellulose forage), generally contains 65 % of 
pure ligneous substance, 20 ° 0 of dried potato, and 15 ° 0 of molasses. 
The straw meal, finely ground erst 12 s. per cwt. The two forages were 
compared with sliced potatoes. 

The test animals were 12 growing pigs divided into 4 equal groups, 
each fed as follows : 


Group I 


Group II 
Group III 
Gu>up IV 


^ Crushed barley, first _ . lbs , afterwards 3 3 lbs. 

Boiled potatoes 10 8 lbs 
I Fish meal, 1 5 lbs 

( Crushed barley, first 2 2 lbs , afterwards 4.4, lb>. 
I Sliced potatoes, 6 6 lbs 

( Crushed barley, first 2 2 lbs; aiterwards 4 4 lbs 
/ Cellulose forage, 6.6 lbs 

\ Crushed baric}, first 2 2 lbs; afterward" 4.4 lb* 

I Straw meal, 6.6 lbs 


The supplementary forage w-as properly mixed with basal forage. 

The experiment proper, which w r as preceded by a preparatory period, 
lasted 61 days and took a normal course. During this period it was observed 
that the pigs of Group IV (receiving straw meal) did not take to their ra¬ 
tion willingly. On completion of the experiment, these animals were found 
to be more poorly constituted. 

The following was the daily increase of weight per animal in the differ¬ 
ent groups: 


Group I (without supplementary foragn. 0.66 lb. 

Group II (with sliced potatoes). 1 1 ” 

Gtoup III (with cellulose forage). o.mu ” 

Giottp 71 " (with straw meal). ... 045 M 


The Writer concludes that the productive value cf cellulose forage is 
equal to about 50 ° 0 cf the value cf sliced potatoes, and that straw meal is 
valueless as food for pigs. 

780 - Value of Lucerne and other Green Forage in Pig Feeding. — xxls stansson in 
Knn«l- Landtbruks-Akadem 1 ens Standluv 3 ar och hdsknft. Year XI,V, Xos. 1-2 pp. 30-56. 
Stockholm, 1916. 

Researches w T ere conducted at the Central Livestock Breeding Station 
at Stockholm with the object cf ascertaining to what extent green forage 
can be used in feeding young pigs. The animals experimented on were 
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subdivided into two groups ; (A) Control group with rations of milk serum, 
skim ini IV and barley ; (B) Test group in which the serum, milk or barley 
are in part or in diSerent proportions replaced by lucerne, vetches or green 
clover. The results may be summed up as follows : 

1) Green forage may form part of the daily ration to the extent of 
io % of the total weight without the growth of the animals suffering in 
any way. 

The nutritive value of fresh hay depends on the weather and is gener¬ 
ally higher in summer than in winter crops. 

2) Lucerne and clover have nearly the same vnlue, so that 2.2 lbs. of 
barley may be replacd by 15.4 to 16.5 lbs. of lucerne or clover. Vetches, 
owing to the lower percentage of dry substance, are much below the other 
two pulses; 19.8 to 22 lbs. of vetches correspond to 2.2 lbs. of barley. 

3) Steeping and cooking the forage have no marked influence on 
the daily growth of the animals, as appears from the following table : 


With fresh forage With wet forage With cooked torage 


Lucerne . 

1 040 lbs 

1.05S lbs 

— lbs 

Vetches . . 

. . 0.96S 

0.805 

0 004 

55 

. . 0.968 

1 069 

— 

Clover . . 

. 1 273 

1184 

1 27s 

” .... 

. I 2C5 

1157 

— 

Average of 5 experiments. o.cyi 

1065 

— 

„ „ 2 

„ 0 122 

1.04s 

1.080 

Finally it was 

remarked that the dead weight is greater 

in the pigs 


of the test group partly fed with green forage. 


Percentage of loss of weight in killing 
In the test group In the control group 


Luceme-Seium. 

• * • 26.3 

25.2 

» Skim milk. 

• • 26.3 

24.2 

» Bariev ....... 

. . . • 27.7 

25.7 

Vetches-Seum. 

. . . . 23.8 

21.8 

Clover-Serum. 

• • ♦ * 33.2 

28.8 

» Lucerne. 

• • • * 33*5 

23.7 
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7S1 - Experiments on the Necessity of adding Gravel to Poultry Food. - BuzAs Gy., in 
Baromfitenyesztok (Poultry Keepers), Year XI, No. 6, pp. 68-70 Budapest, April 1916. 

In order to ascertain whether there is any advantage in adding small 
gravel to the food of fattening chickens, as is done by most Hungarian 
poultry preeders, Mr. A. Zaitschlk, Chief Royal Chemist, undertook a 
series of experiments. Their object was, at the same time, to gain further 
knowledge about the gizzard of graminiverous birds, and ascertain whether 
the small gravel- always found in the gizzard of poultry is an indispensable 
mechanical factor in digestion. 

The tests covered 3 groups of 6 chickens, kept from the 14th Septem¬ 
ber to the 28th November on a diet of maize, partly whole, partly ground. 
Whilegroupll was given carefully screened maize free from all gravel, group I 
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was also given a weighed quantity of gravel, in portions renewed as and when 
the birds consumed the contents of their trough, so that during the entire 
experiment each chicken of group I swallowed about 600 grams of gravel. 
The weight of the gravel varied from 0.14 to 0.24 gr. per grain; the width 
from 1.2 to 7 mm. and the length from 1 to 10.5 mm. To get rid of soluble 
parts the gravel was first scorched in a flame, then, before administration, 
was boiled in dilute hydrochloric acid, and afterwards in water. The 
average daily ration given per individual was almost equal in both 
groups: in group I, each subject consumed 73.4 gr. of maize, and in group II, 
72.4 g. In the course of the experiments the chickens were often weighed 
{the results are indicated in 2 tables). In both groups there were birds whose 
weight increased during the 2 % months of experiment, and others whose 
weight diminished. The latter were the majority, so that at the end of the 
experiment the weight of the birds of the 1st group showed a reduction of 
314 grams (averaging 52.3 per individual), and that of the 6 birds of group 
II a reduction of 597 gr. (99.5 gr. average per individual). 

Allowing for the daily ration of group II, which was 1 gram less, it 
may be concluded from the above results that the 2 groups assimilated their 
food in an equal degree, so that from the point of view of grain utilisation it 
is quite immaterial whether it is administed with or without gravel. In the 
average change of live weight there was a very small difference between 
the 2 groups, and it was concluded that the live weight of the birds fed 
with maize with or without gravel varied uniformly. 

At the end of the experiment, the gizzards of the birds of each of the 
2 groups were examined, and gravel was found which was carefully clean¬ 
ed and then weighed. The gizzards of the birds of group I contained on 
the average 13 grams of such gravel, while in those of group II there w r as 
an average of 6 gr. As however the chickens of group II received no gravel 
during the test, it is evident that they kept it in the gizzard for about 2 % 
months, which suggests that they use it for grinding the grain swallowed, 
and that the anatomical construction of the gizzard is such as to render the 
expulsion of the gravel difficult. (Reaumur had already recognised the 
necessity for the presence of gravel in the gizzard of graminivorous birds). 

The 2 757 grains of gravel found in group I weighed together 52.7 gr. 
(0.019 gr. per grain); in group II, 667 grains weighed together 29.5 gr. (0.44 
gr. per grain), which shows that the birds of groupII kept bigger grains of 
gravel. There were also differences in the shape of the gravel; that of 
group II was rounder and smoother, which must be attributed to the conti¬ 
nuous friction in the gizzard. Finally, the grains of gravel weighing 13 
grams found in group I prove that the greater part of the gravel was eva¬ 
cuated with the excrement, as the birds of this group had still received 60 
grams of gravel on the average, 10 days before being killed. 

It follows from these observations that gravel may be dispensed with 
during the short period of fattening of chickens (intensive fattening lasts 
13 days at most), because in the gizzard of poultry there is always the 
necessary quantity of gravel for grinding the grain. It still remains to be as¬ 
certained, however, whether digestion takes place perfectly in case of com- 
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plete absence of gravel. To clear up this question it would be necessary to 
prevent newly hatched chicks from swallowing gravel. The fact that the 
hen brings gravel to the chicks with the very first food containing grain 
seems to confirm the opinion that gravel is indispensable for mechanical 
digestion. 

7S2 - Cold as the Cause of the Death of Bees in a Colony Wintering under Good 
Conditions ( I ). ~ Astor A, in L'Apiculture , Year 60, No. 3-4, pp 2S-31. Paris, 
March-April iyio 

In all hives, even these wintering under good conditions, both from 
the point of view of population and food supply, ventilation, etc.. a num¬ 
ber of bees always die during winter confinement. This number varies 
according to the size of the colony, the number of old bees in the autumn, 
etc., ranging usually from one hundred to one thousand per hive. The 
writer has found that cold is the cause of the death of the bees. He picked 
up every morning the bees which had fallen lifeless on the floor of the hive. 
These apparently dead bees, which if left alone would no doubt die shortly, 
were put in a queen bee cage made of mets 1 ganze, and gent!y warmed The 
majority of them were restored to life by the warming only, regaining their 
full vigour and liveliness. 

The computation of the bees falling lifeless every day and those restor¬ 
ed by warming, and deed bees leads to the following conclusions : 

The number of lifeless bees taken from the floor of the hive and the per¬ 
centage of dead bees relatively to those lifeless in appearance is larger in 
proportion as the temperature is lower, and vice-versa. 

At least 80 % of the bees which perish during the winter in a colony 
wintering under good conditions are killed by cold. 

783- A New Skin Disease in Carp in Germany.— plehn m , in AUnaneinc Fischem- 
Zeitun i>, Year i<;i 5, No. 12, pp. 179-180. Munich, iqi.s. 

A description is given of a skin disease, hitherto unknown, which caused 
great damage in 1915 in fish ponds in Germany. The first symptoms are 
one or more characteristic dorkspots on the skin, which gradually spread and 
finally reach the size of a 5 shilling piece. The colour sometimes disappears, 
but mostly a hole forms in the middle of the spot; it is shallow, being 
limited to the subcutaneous layer, which then gives it a fine white colour. 
The white hole is surrounded by a darker zone which gradually grows 
fainter. These are the typical symptoms of the disease. 

Cases are also observed in which the subcutaneous layer is attacked; 
it comes away in pieces which float in the water. Below the subcutaneous 
part attacked, a hole forms in the flesh, the dark colour of the zone loses its 
intensity, and finally a characteristic abscess forms. 

The diseased skin contains enormous quantities of bacteria, and it 
is beyond doubt that one of these bacteria is the pathogenic agent in the 
disease. It was however impossible to find the presumed pathogenic agent, 
and the Writer asks all fish breeders and investigators to communicate to 
him in detail their observations on the disease. 


(Ed,) 


(i) See B , 1915, No. 209. 
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The disease often causes the death cf the fish, but only when the latter 
is greatly enfeebled. In some cases recovery may take place. 

The dead fish being entirely invaded with bacteria, it was not 
possible to ascertain where the}' enter. 

The study of the disease is being continued. 
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7$4 - Streeker’s Liquid-manure Drill. — strecker, in ikuhckc LanduirhchaUhche Prcssc, 
43rd Year, No. 33, p. 203 ; No 34, p 304 4 - Fig. Berlin. Apiil 22 and 26,1916. 

A series of definite principles have been devised in connection with the 
preparation, storage and use of liquid manure but up to the present there 
has been no suitable apparatus for putting it into the soil in accordance with 
these principles. It is requisite that the liquid manure should not leave the 
distributing cask or barrel in a large jet which comes into contact with the 
air before leaching the soil, it must be introduced direct into the soil, and 
protected against air. This condition is complied with by the “ Jauche- 
drill” (liquid manure drill) of Professor Strecker, of which the appen¬ 
ded figure represents a general view T . 

After trying all sorts of contrivances, the inventor at last satisfied him¬ 
self that the best method of preventing access of air consists in the use of 
steel discs (g) similar to those of mechanical seed drills. Small pointed 
drill shares, with guide roller and adjusting bar gear, precede the discs, cutt¬ 
ing into the soil so that the discs can afterwards pass in the purin and cover 
it up with earth at once. The result is that the purin flowing in a big jet 
into the “ Schartrichter ” (funnelshare) m (fig. 2) at once disappears com¬ 
pletely in the soil and cannot evaporate in the air. For light soils a share 
consisting of the funnel x and the slide y (fig. 3) is sufficient. 

The inventor adjusts the apparatus according to the quantity of li¬ 
quid manure by means of adjustment rings (fig. 4), the aperture of which 
is made to correspond with the opening 7 (fig. 5). 

To enable the device to work on a slope, the distributing pipe 3 is sus¬ 
pended pendulum-wise to the chain 12, and therefore always remains 
horizontal. 

I11 order to adapt the distributing mechanism to different crops the 
method is the same as with a seed drill: the lever-stirrups e on the lever- 
carrying bar d are moved more or less apart according to the space be¬ 
tween the row r s. 

The liquid manure emerging from the barrel through the tap 1 flows 
through a flexible tube into the distribution pipe 3, from which it passes down 
through the socket pipes 11 (figs. 2 and 3) into the funnels m closing with 
airtight lids n, and afterawrds between the steel discs, thus getting to a depth 
of about 6 cm in the soil where it is immediately covered with earth. 

This easily handled appliance is made in different sizes for operation 
by hand or by horses. 
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785 ~ Vasino Winnowing 1 Machine, — 1'archetti A. in Giornale di Risicoltura, YIth Year, 
No. 8, pp. 136-142, fig. Yercelli, April 30, 1916. 

This simple appliance possesses the following advantages over ord¬ 
inary winnowers : 

1) It only runs at a given speed, which prevents excessive increase 
of the quantity fed in, and hasty and bad work. 

2) The product leaving the machine is put up automatically in a 
very easy way into bags at the rear end. 

3) machine is fully equal to other winnowers in yield, but fur¬ 
nishes a much cleaner product with better separation of the screenings. 


Winnowing Machine Vasino. 



Fig. 1 : Longitudinal Section. 


Fig. 2: Transverse Section. 


4) It can be used both for paddy and other cereals without distinc¬ 
tion, it being only necessary to change the screens and the direction of 
the air current. 

5) It consumes less driving power ; a boy can work it for a long time. 

As shown by the 2 figures appended, this machine (which Messrs Va¬ 
sino afterwards improved in its details) consists essentially of the following 
parts : a wooden frame, a fan V, a feed hopper T, and two screens, A and B. 

The machine is hand-driven by means of the crank m x the movement 
of which is transmitted through the gearings I and V , to the shaft o t which 
in turn transmits it to the screens through the elbow-joint and the con¬ 
necting rod e f ; and to the fan through the pulleys P, P’ and the belt. 

The material contained in the hopper T falls on the 1st screen A, which 
is a cast iron plate, suspended to the frame by the springs r and the 2 arm 
levers b, one being short for the purpose of regulating the screen angle, and 
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the other long and connected to the edges B of the lower screen, which im¬ 
parts a rocking movement to it. The screen A is not perforated at its end 
p p' lying below the discharge aperture of the hopper, so that the material 
from the latter has to pass over to p ’ before dropping through to the bottom 
screen. Through a regulator placed against the vertical wall of the hopper, 
and by which the fan box may be turned, the fan outlet aperture may be 
raised or lowered so as to enlarge either the part c which blows on to the 
screen A, or the part c which blows below the same screen. From p’ to 
s the latter is perforated, not by punched holess, but by small arched not¬ 
ches with convex edge bent downwards spoonwise, so as to facilitate the 
entry of the current of air from below upwards and the descent of the small 
grain and seeds, while the large grains fall from s into the inclined plane 
d and the small straw, empty grains, etc., are expelled from the machine by 
the air current. 

During the drop from A to B, the grains are struck by the air current 
c’ and compelled to follow" an inclined path which brings them near the end 
n” of the lower screen. The latter is supported laterally by the wooden 
edges B to which is fixed the shaft /receiving the movement of the 4 springs 
x and a’ supporting the screen as a whole. The result is that the latter, 
which under the action of the connecting rod e f tended to perform a per¬ 
fectly vertical alternating movement, is compelled on the contrary to 
shift along 2 arcs of a circle with radii which are respectively equal in the 
lower part to the lever arm x } and in the upper part to the lever arm x. 
In consequence of the impetus thus given by the screen to the grains cover¬ 
ing it, the latter are thrown upwards, and in accordance with the law of 
uniformly varied movement, they describe a parabolic path, falling on the 
screen at a point farther up. They thus make small successive intermit¬ 
tent advances, passing up along the screen until they pass through the 
meshes or fall at s IV , where they are collected. 

The screen is generally made of sheet iron perforated on the space n 
n” with small holes for separating the earth and small seeds ; on the space 
n ri with larger holes separating the bad seeds; a sheet-iron apron with a 
double slope placed below collects the screenings of s” and s”’, while the sto¬ 
nes, which cannot rise owing to their weight, fall from s’ into the inclined 
plane d . In the aperture q through which the cereal descends there is an 
inclined plane q s IV which, by means of the lever 1 may be inclined right or 
left and thus feed the cereal into either of the 2 sacking inlets with which 
the appliance is fitted, so as to allow of continuous fall of the cereal during 
the connecting up and taking away of the sacks. 

Thus the speed of conveyance of the cereal does not only depend on 
the lever arm 0 e of the elbow-joint, but also on the mutual position and the 
length of the screens x and x’, and still more on the lapidify of alternative 
movement. The effective conveyance momentum acquired by each grain 
weighing p must not only be capable of overcoming the frictional resistance 
against the screen and raising the grain, but also of enabling it to describe 
such a path that when it falls back into the screen it cannot descend again, 
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owing to tie lowering and slope of the screen and the vibration of the 
apparatus, to the point from which it was raised. 

Thus speed plays an essential part ‘ in the output of the apparatus 
and it cannot go below a certain limit, otherwise the apparatus will not work 
and the grains tend to descend towards the end s '. 

786 - The Vasino Paddy Cleaning Machine, fitted to a Threshing Machine.— tarchetti a . 

in 11 Giovnale di Ristcoltura, Vlth Year, No. 9, pp. 151-154, 1 fig. Vercelli, May 15, 1916. 

As shown by the appended figure, the paddy cleaning machine de¬ 
signed by Messrs. Vasino Brothers (at Ponzana, province of ISTovara) can 
be fitted beneath an ordinary machine for threshing this cereal. 

The cleaning apparatus is entirely suspended by wooden supports to 
the lower cross-members of the framework of the thresher. It may re¬ 
ceive the reciprocating screening movement either by means of the lever 
P P actuated by an eccentric mounted on the shaft of the 1st beater (the 
'whole shown in dotted lines on the figure), or still better by means of a 
special countershaft L, fitted with an eccentric or elbow-joint and driven 
by a belt. 

The cleaning apparatus does not gather everything that falls from 
the gratings of the thresher, but only the material from the 1st shaker and the 
2nd beater, because generally the products of the 1st beater do not need 
cleaning, while those of the last shakers are so full of impurities, and at 
the same time so small, that it is desirable to blow them separately by hand. 

The threshing product falls on an inclined plane (which Messrs Vasino 
have divided with advantage into several parts: A, A\ A”, to save space 
in height), which conveys it to the 1st screen B. The latter may be of 
perforated sheet iron, but the inventors prefer plates with oblique holes 
(shown in a vertical section on the principal figure, and in plan on the small 
figure annexed) in order the better to prevent leaves, stalk fragments, 
glumes, etc. from passing into the lower part. 

The nozzle of the fan divides into 2 branches, M and N, at the en¬ 
trance to which is a slide valve by which the current of air in both may be 
regulated. 

The air emerging from M strikes the grain falling from the sieve B and 
separates the small straw, empty grains, light seeds and dust, ejecting them 
from the machine together with the leaves etc. falling from the end of B . 

The heavy grains drop on the 2nd screen, which has a solid part C 
and the rest punched out like the 1st screen, but with smaller holes, with 
a reverse direction of slope at D. 

The stones and other large impurities gather in the channel E, from 
which they are expelled at one side of the machine. 

The paddy falls into the plane C , then on to F, and G, and into the chan¬ 
nel H, which discharges it on the other side of the cleaner. In falling from 
F to G, however, the paddy is subjected to the air current of the channel 
N> which, striking against G, forms an eddy holding the screens suspended 
for some moments and freeing them from the last impurities. 

This cleaner, both simple and efficient, does not take up much space, 
requires little driving power and can be fitted to any threshing machine. 


7 
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787 - Motor-Driven Apple Grading Machine of High Capacity (1 ).—The Scientific Ame¬ 
rican, Vol. CXIV, No, 15, p. 3S5. New York, April 8, 1916. 

The new apple-grading machine shown in the accompanying figure 
is operated by motor power and has a capacity varying from 40 to 60 bar¬ 
rels per hour. The apples can be graded in seven different sizes from 2 % 
inches up to 4 % in. in diameter, each size varying one quarter of an inch. 
The principle on which the grader is designed and constructed is very 



Mechanical Apple Grader. 


simple. It is an endless belt with plates forming hollow squares which 
change their size as they travel towards the end of the grader. The varia¬ 
tion in the size of the squares is accomplished by the spreading of he 
belts. 

788 - A Tractor for the Garden. — Farm Implement News , Vol. XXXVI t, No. 17, p. 55. 
Chicago, Ill., April 27, 1916. 

The accompanying illustration shows the garden tractor constructed 
by the Beeman Garden Tractor Company of Minneapolis. Minn. U. S. It 
develops nearly three horse-power, the pull on the drawbar being a little 

(Ed.). 


(x) See also#. June 1914, No. 560. 
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less than one horse-power. It weighs 450 pounds and has wheels 25 in¬ 
ches high with 3 % inch tires. The height of the handles can be adjusted 
to suit the operator. It will cultivate anything that grows in rows. 

Any kind of garden hoes, cultivator teeth, knives or disks can be quick¬ 
ly attached and a boy 01 girl can operate the machine for it needs only to 



The Beeman garden Tractor. 


be steered. By going astride the row this tractor cultivates all vegeta¬ 
bles grown in narrow rows such as onions, beets, carrots and by going bet¬ 
ween tlie rows it will cultivate maize, potatoes, peas etc. 

This tractor can also be used for driving other small machines such as 
pumps, churns, cream separators, wood-saws and the like. 


789 - Experiments on the Fuel used in Farm Portable Engines. — licence tie 2 urns, 
Direction generate de VAgriculture, du Commerce et dc la Colonisation, Bulletin, Year 20* 
No. 87. pp. 49-55. Tunis, March, April 1916. 


The present high prices of coals have induced many farmers in Tunis 
to use other fuels for their steam engines. The wood of olive trees, lentisks 
and thuyas are those most frequently burned. 

The Direction Generate de P Agriculture has recently caused experi¬ 
ments to be carried out in order to determine the best means of utilizing 
Tunisian fuels and their value in comparison with that of coal briquettes. 

A 24 HP. portable engine driving a straw baling press turning out 
40 to 50 bales per hour was used for these experiments, in each of which 
Pie pressure was first brought up to 64 lbs. by burning only the strictly 
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necessary quantity of fuel, then the press was started, the pressure raised 
to 85 lbs and kept there while the machines worked steadily for some hours 
after which the experiment was stopped at the initial pressure of 64 lbs. 
and with the same water level in the boiler. 

Careful record was kept of the weight of fuel consumed, work done, 
time employed etc., and these data are given in the annexed table. 



lequi- 
raise 
re to 

! 

Consumption whilst workiug j 

Material 

Puel 

Amount 
red to 
pressu 
64 lb. 

per 1 

hour 

1 

per | 
100 bales 1 

1 

per { 
1000 lbs. j 

ratio 
to coals 

pressed 

Coal briquettes. ! 

lbs 

79.2 

lbs 

39-6 

lbs 

99.O 

lbs 

13.2 

I: I 

straw 

79.2 

3 i -5 

IIO.O 

13-2 

1:1 

fodder 

Tunis lignite from Cape Bon. . 

S1.4 

54-8 

136.4 

183 

1.39:1 

straw 

Wood from old olive trunks, re¬ 
cently felled. 

165.0 

IIO.O 

275.0 

36.8 

2.79:1 

straw 

Eucalyptus, branches and stems 

2 to 10 inches diameter, felled 
two months previously . . . 

162.8 

00 

0 

H 

253.0 

33.S 

2.56 :1 

j straw 

Thuya, trunks recently felled , 

180.4 

115-3 

288.2 

38*5 

2.91 :1 

straw 

Thuya, stumps recently felled . 

—- 

90.6 

275.0 

36.8 

2.79:1 

straw 

Aleppo pine, trunks and bran¬ 
dies, quite green. 

154.0 

IIO.O 

250.S 

1 

33-5 

2.54 :1 

straw 

Lentisk, small branches few cen¬ 
timetres in diam., nearly dry. 

— 

84-5 

264.0 

31.6 

2.39 :1 

fodder 

Lentisk, stumps felled some 
months previously. 

132.0 

116.2 

253.0 

1 

| 33-8 

2.56:1 

straw 

Carob tree, split wood and 
branches recently felled . . . 

132.0 

117*7 

292.6 

1 

j 35 -o 

2.65 :1 

fodder 

Cork-oak, split wood, nearly dry. 

1254 

92.0 

275.0 

! 33-2 

2.52 :1 

fodder 


790 - Review of Patents. 


Tilling machines and implements. 


Canada 

Cuba 

Denmark 

United-Kingdom 


United-Slates 


167801. Plough. 

2 452. Improvements in cultivators. 

21 099. Cultivator. 

21123 — 2x142. Ditching machines. 

24471. Subsoiler. 

408. Power driven ploughs, cultivators etc. 

802. Motor ploughs. 

1176 047 — 1176 334 — 1177 8S3 — 1 17S 515 — 1179 295. Harrows. 
1176 09S. Soil pulverizer, 
x 176 240. Roller attachment for gang ploughs. 
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i 176 51 Weed cutting attachment for disk-harrows. 

1 176 581 — 1 178 765. Disk ploughs. 

1 176 626. Combined roller and stalk cutter. 

1 176 SS3. Combined weeder and cultivator. 

1 176 S92 — 1 177 619 — 1178 660 — 1 17S 607 Ploughs. 

1 176 955. Attachment for cotton choppers. 

1 i/ 7 i 75 . Insect trapping attachment for cultivators. 

1 177 389 — 1 178 025 — 1180 178 Cultivators. 

1 177 558 —1 177 871. Gang ploughs. 

1 177 974. Weeder. 

1 178 2i2 — 1 180 477. Motor ploughs. 

1178 767. Ridge levelling harrow. 

1 179 183. Tractor plough. 

1 179 241. Plough beam. 

1 I 79 3 I 5 « Plant hill marker. 

1 179 899. Deep-tilling gang plough. 

1 1 So 195. Adjustable draught attachment for ploughs. 

1 180456. Coulter brace. 

1 180 563. Clamps for cultivator standards. 

1 180 5S0. Coulter. 

1 180 845. Disk harrow. 

Manure distnbulors. 

Canada 167 719. Fertilizer distributor. 

United States 1 177 391 — 1 178 137. Manure spreaders. 

1 180 9S8. Straw and manure spreader. 

Drills and sowing machines . 

Canada 167 950. Sowing machine. 

United-Kingdom 1 481. Machine for sowing seeds one at a time or for planting potatoes. 
United States x 176222. Seed planter. 

1 176 242. Com planter. 

1 176 324. Beet planter. 

1 176 820—* 1176 821. Variable drop seed planters. 

1 176 906. Grain drill attachment for coulters. 

1 178 263. Potato planter. 

1 178 311. Seeder attachment for cultivators. 

1 178506. Combined planting and fertilizer distiibuling machine. 

1 178 571. Grain feeding device. 

1 178 766 — 1 180 759. Planters. 

1 179 285. Cotton planter. 

1 179 579 - Covering attachment for seed planters. 

Reapers, mowers and other harvesting machines. 

167260. Finger attachment for harvesters. 

167571. Sheaf loader. 

167786. Machine for pulling flax. 

479 594 - Hand rake for forage crops. 

72 457. Mowers. 

72 597. Hay harvesting machine. 

1 176 276. Com harvesting and shocking machine. 

1176361. Binder. 

1 r;6 398 — 1178 0x3 — 1179 290 -r 1179 Corn harvesters. 


Canada 

France 

Switzerland 

United States 



AGRICULTURAL MACHINERY 


1015 


1 176547. Grain shocking machine. 

1 176585. Machine for making shocks, 
x 177 104 — 1 178 634. Harvesting machines, 
x 177 15 8. Cow-pea cutter. 

1 177 475- Bean harvester. 

1 178 419. Grain "binder. 

117852}. — 1179 702. Mowers. 

1 17S 590. Brake for header harvesting machine. 

1 179 310. Mower attachment 

1 179 320. Unloader and stacker for wheat and the like. 

1 179 676. Hay rake attachment. 

1 179997. Self binding harvester. 

1 180 257. Binder carrying device. 

1 180548 Coni stripper. 

1 1 So 700 Combined hay stacker and rake. 

1 1 So 944. Pea Ihresher and harvester. 

1 181 094. Attachment for binders, harvesteis and the like. 

1 181 096. Hay rake and loader. 

Machines for lifting root crops. 

Denmark. 21 093. Machine for lifting, topping and heaping root crops. 

United-Kingdom 386. Topping and tailing machine for root crops. 

975. Potato digger. 

United States 1 176 104. Beet digging machine. 

1 176 850. Sugar beet topper and puller. 

1 179 580 Potato digging machine, 
r 179 767 Beet harvester 
1180251 Potato digger 

Threshing and winnowing machines. 

Canada 167 193. Grain separator. 

United States 1 176360. Com husker. 

r 176 488 — 1 179 806 — 1 180 443. Threshing machines 
x 177 o-i9. Double delivering mechanism for threshing machines. 

1 177703. Combined wild-oat separator and grain separator and cleaner. 

1 178 295. Grain separator. 

1 179254. Seed separating mechanism. 

1 179.138 Com husking machine, 
r 180 165. Seed grader. 

Machines and implements for the preparation ami sioiage of grain , fodder , etc. 

Denmark 21 143. Device in straw presses with sliding ram. 

United-Kingdom 1161. Apparatus for washing grain. 

Dairying machine and implements . 

Canada 167 953. Cream separator. 

Denmark 21 106. Improvement of parts of milking machines. 

Other agricultural machines and implements. 

British India 2 225. Improvement in devices for controlling supply of water for irri¬ 

gation purposes. 

167 539. Straw rope twister. 

167 633. Hide removing instrument. 


Canada 
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Cuba 2 453 Improvement in sugar mills. 

2 458. Improvement in machines for stripping sugarcane leaves 
2466. Filter-press. 

Denmark 21 127. Plant thinning machine. 

21128. Device for the cooling of pieservc glasses and jais. 

21 155 Dink for iron tether. 

Fiance }7P 538. Sprayer utilizing bicycle pumps as source oi pressure. 

United-Kingdom 193. Foster mother for chickens. 

787. Machine for preparing fibies for spinning. 

789. Tea rolling machine. 

1 255. Machine for thinning root crops. 

1 323. Insect traps. 

United States 1176182 — 1178 552 — 1178 993 — 1180 962. Traction engines. 

1177 49;. Calf weaner. 

1 177 783 — 1178 761 — 1 178 838 — 1179 066 — 1 179 900 — 1180 47G 
Tractors. 

1178782. Coni topper. 


791 - Inverted Siphons Replace Bridges where Canals Cross Roads. — The Engineer¬ 
ing Record , Vol. 73, No. 15, p. 478. New York, April 8,1916. 

The extensive system of main irrigation canals and laterals in the Im¬ 
perial Valley California has presented in many places the problem of get¬ 
ting the highways across the canals without interfering with the function 
of either. Bridges were built across the larger canals but as the channels 
are above ground level, heavy gradients were required for the approaches. 

It was formerly believed that inverted siphons would not be feasible 
on account of the quantities of silt carried by the irrigation water and which 
it was feared would fill up an under-ground conduit. Experiment, however, 
has proved that velocities of 2ft. per second would keep the corrugated pipe 
siphons clear of silt although 3ft. per second is desirable for carrying the 
heavier sands. As a result a great many siphons have been installed and 
this has led to a much more satisfactory road system. 

A number of these siphons are of corrugated iron pipe with collars 
and head walls of concrete ; others, where concrete material is lacking have 
timber head walls. It has been found that Oregon pine inlet and outlet walls 
last about eight years in the dry soil and this is considered as suitable as 
more permanent work. 

The inverted siphon method obviates all difficulties where it is necess¬ 
ary to carry two canals across a road and across each other. This is now 
done by means of two siphons, one beneath the other. 


792 - Small Irrigation Canals Lined with Concrete to Prevent Seepage Water Loss.— 

Edwards, C. E. in Engineering Record , Vol. 73 , Nos. 16 and 17, pp. 508-510 and 539-541, 
New York, April 15 and 22, 1916. 

As a result of lining with concrete about 40 per cent of the canals 
and laterals of the Okanogan irrigation project in Washington, seepage 
losses have been reduced from 51 to about 15 per cent of the total water 
received at the head works. The lining has been placed in the sections of 
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the canals where seepage losses were greatest, these localities having first 
been determined by current meter measurements. 

The losses in the canal system for 1911 with 43 miles of canals and lat¬ 
erals in operation and only 1 mile concrete lined was 51.1 per cent, an aver¬ 
age of 1.2 per cent per mile. The loss for 1915 was 20.4 per cent with 76 
miles of canals and laterals in operation, or an average of 0.27 per cent per 
mile. It is estimated that the further lining for 5 J / 2 miles which will be 
completed before this year's (1916) irrigation season commences will reduce 
the losses to less than 15 per cent. 

In the original designs most of the canals were built with 1 on 1 % 
slopes on the upper portions of the project and 1 on 2 side slopes on the 
lower or sandier portions. A friction factor of n =0.025 was used for the 
unlined canals, while n =0.015 was found to be safe for concrete lining. 
The canals as already built and in operation were generally too large for 
lining without back filling. A concrete lining 1 % inch thick was decid¬ 
ed upon with a backfill of sand and gravel of at least 3 inches on the bot¬ 
tom and side slopes. According to the size of the canal in some places, 
the backfill re-paired was 4 to 8 inches and sometimes as much as 2 feet. 

The writer describes in detail the methods followed in carrying out 
the work. Altogether, 134 000 lineal feet of canal were lined and they 
required 7500 cu. yards of concrete. 

The following table gives some data concerning the woik done and 
its cost per cubic yard and per lineal foot. 



Section A 

Section B j 

Section C 

Section D 

Section R 

Width of bottom, teet .... 

; 

! 

0.50 

I.25 

2.00 

3.00 

4.50 

Total depth » .... 

I.IO 

2.00 

2.25 

3.20 

0 

Perimeter » .... 

5-45 

7-93 

ir.io 

15.52 

22.06 

Cu. yds. concrete per 100 ft. of 
canal.. . 

2.52 

3*65 

5*15 

7.15 

10.20 

Cn. yds. backfill per 100 ft. of 

rflttal. 

5.00 

7*5 

12.00 

38.00 

28.00 

Bin. ft. per cu. yd. of concrete 

39 - 5 ° 

27.40 

19.40 

I4.00 

9.82 

Total cost per cu. yd. concrete 
and foundation.$ 

9.815 

9.700 

9.695 

9.877 

8.065 

Total cost per lin. ft.$ 

0.248 

0.355 

0.498 

! 0,706 

0.823 


Part of the lining has been in use for four seasons and has given good 
service and shows no signs of wear. No trouble has been experienced on 
account of expansion or contraction injuring the lining even when the 
canal is dry during half the time in summer. 
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793 - Increase of Yield of the Soil in the Alpine Regions of Salzburg, Austria. — iiamza 

Ernst, in Wiener Landwirtschajfhchc Zeihchnft , No. 52, pp. 407-409. Vienna, June 30,1915. 

In spite of the long-continued efforts of leading men to replace the out- 
of-date sytem known as “ Egartenwirtschaft ” (1) by a rational cultivation 
of the Alpine region, no noteworthy progress has hitherto been recorded 
in that direction. The <f Eandeskulturrat ” of the Tyrol alone has taken 
this very important question in hand. 

The enormous value of intensive forage crop production is obvious 
if we consider that in Austria about 311 220 acres are cultivated on the 
ft Egart ” system, the yield of which might without any great difficulty 
be doubled, and if we compare the yield of artificial grasslands, which is 
80 to 100 or even 240 cwt of hay per acre, with that of the “Egart”, whih 
is 16 to 64 cwt. We may remark that in this comparison no allowance is 
made for the fact that artificial grass-land produces a quality of forage in¬ 
comparably superior to that of the “Egart ”, which contains from 60 to 
80 % of weeds or poor quality grass. Unless the population are continually 
instructed and the question is handled and constantly kept under watch 
by competent authorities, and the necessary information supplied whenever 
required, that is to say, unless somebody thoroughly at home in this ques¬ 
tion both theoretically and practically, takes it up systematically, the 
money granted to the “ Subventionswiesen ” (subsidised grass-lands) will 
in most cases be absolutely wasted. 

Not only those paits of the country where “ Egart ” is practised are 
very much behindhand, but also those where cultivation prevails. There 
are at present still fallow lands, for instance the “ Elachgau ” of Salzburg, 
in Upper Austria and in various parts of Tower Austria, where triennial 
rotation is still carried on. As the small region of Salzburg presents these 
two very distinct systems of cultivation, it is expedient to mention here the 
conditions of soil utilisation existing on present farms. 

I. — Region known as the “Egart” Region (Pinzgau, Pongau, Iyimgau 
and Tannengan). — The most usual rotation is: grain crops, grain crops, 
then 4 years “ Egart ”; or grain 3 time running, and 3 years" Egart 
There is no reason to do away with this system ; it is sufficient to substi¬ 
tute artificial grass-land for natural grassland. On his trial lands, which 
w r ere tilled and dressed after the usual manner of the country, the Author 
nevertheless obtained yields equal or very close to those generally 
obtained. It is evident moreover that the yields undergo considerable 
increase if more careful tillage is done and if the preceding crops are 
better chosen. 

% 

{t\ ^he ” Egartenwirtschaft ”, or “ Egart ” system, as practised in the mountain regions 
of Austria, part of Bavaria, etc., consists in fallowing for a certain period, laying down to gross 
fqr the same period, and cereal growing for a further equal period. (Ed,) 
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There may be taken as an example the results obtained at the School 
of xlgriculture of Oberhalm, Tannengau, and summed up in Table I. 

Tabeb I. — Results obtained at the School of Agriculture of Oberhalm . 

A. — Cost of bringing an acre of land wider cultivation 


[excess expenses as compared with “Egart” system ) — Cover crop: oats. 

£ s. d. 

1 days ploughing (cost of team 6 s. 8 d. per day). 6. S 

Vi day harrowing (at 6 s. 8 d. per day). 1. 8 

Vs day to cover seeds mixture. 10 

1 / 2 day to sow oats and seeds mixture. 1. o 

5 V2 bushels of oats at 2s. 6 d. per bushel. 14. 9 


1. 4. 11 

Mixture of clover and grasses. 1.3,4 


2. S. 3 

B. — Yield of hay per acre in cut. (valued at 2s. 6 d. per cut.}. 




1913 


1 

1911 



cwt. 

£ s. d. 

per cent 

cwt 

! 

£ s. d.j 

per cent 

Rotation grass land. 

S5.61 

10. 14. 0 

140,66 

0 

GO 

00 

1 

II. 2. 0| 

153 

“ Egart " control. 

59.73 

7. 9.0 

100.00! 

57-84 

7- 4- 6 ! 

1 

loo 

Increased yield. 

Cost of bringing under cultivation 

25.88 

3- 5-o 
2. 8.3 

40.60! 

30.86 

3- l 7 - 

i 

53 

Net profit.. . . . 


16. 9 

1 

i 

!' 




C. — Composition of: 

Rotation grass land: Green oats clover and iS % weeds and bad quality grass, 

improved grasses. 

“Egart” control: Clover and improved 43 % weeds and bad grass in the hay. 

grasses. 51 % in the aftermath 

In the regions where “ Egart ” is practised, and where grass grows 
heavily, the trials showed that starting cultivation with still green cereals 
is by far the most advantageous. The reasons are several: 

1) This power of strong growth of the grass also influences the ce¬ 
reals, which develop powerfully and produce a large quantity of culm and 
leaves, throwing so much shade on the seed that its growth is very much 
impeded ; 

2) These cereals lodge easily, which makes the result of sowing 
doubtful; 

3) It is impossible by tillage to secure anything like complete elim¬ 
ination of the weeds owing to the shallowness of the arable soil. 

Besides this, when the fields are sown with ripening cereals, one half at 
least of such seed is lost. Starting cultivation with still green cereals means 
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some increase of labour, which is more than made up for by the very much 
superior quality of the forage. The estimate of starting expenses given 
above shows that the increased labour only amounts to 2 days’ labour of 
one person per acre and just ovei i % days of one team, and it only recurs 
every 6 years; evidently then this increased labour can hardly cause any 
difficulty. 

II. — So-called Ploughing Region (Flachgau). —As an example clearly 
showing the increase of yield which may reasonably be expected, the results 
obtained on the farm of the peasant Startler at Vollern uearOberndorf and 
summed up in Table II, may be adduced. 

TabeE II. — Results obtained on the Farm of the Peasant StaheER 
at Vollern near Obcrndorf 

A. — Costs per acre of putting under cultivation 


(excess of expenses over permanent natural grass land) — Cover crop: oats. 

£ s. d. 

As previously. i. 4. ix 

Plus mixture of clover and grasses. 1. 5. 


Total expenses ... 2. 9. ir 


B. — Yield of hay per acre (valued at 2 s. 6 d. per cwt). 



1913 | 

I 1914 


cwt. 

£ s. d. 

% 

cwt. 

$ s. d. 

1 0/ 

[ % 

Artificial permanent grass land . 

47 

5.17. 6 

I/I 

71 

8.17. 6 

168 

Natural permanent grass land . 

27 i 

3 - 7 - 61 

100 

42 

5 * 5 - 

IOO 

Increased yield. 

20 

2 . IO. 0 

1 

j 71 

29 . 

3. 12. 6 

6S 


C. — Starting cultivation with ripening oats . 
The expenses also amount to £2. 9. 11. 


Starting cultivation 


D. — Yield per acre in cwt. 

- * 9*3 

cwt. £ s. d. 

Giain 12 (at s. ;d.) = 4. 11.0 } 
Straw 21 (at 2. s. 1 d.) = 2. 3. 9 ( 


Hay. , . 


I9M 

cwt. £ s. d. 
87 10. 17. 6 


Total ... 6. 14. y 

Expenses to be deducted ... 2. 9.11 


Net profit.4. 4.10 (1) 

Control plot, hay . . 31.25 (2 s. 6 d. per cwt) ~ 3.18. o 57 7. 2. 6 

Net profit ... 30 3. 15. o 

(x) Evidently therefore the seed and labour arc paid for and the profit realised is enough 
i 1 to cover the loss of one hay crop. 
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In this particular case (and also perhaps all through the “ Flachgau ” 
where fallow land is maintained), the starting of cultivation with ripening 
cereals is preferable to cultivation with still green cereals; on the other hand 
the quality of the forage is not quite so fine. 

The most frequent rotation in the regions known as arable regions is: 
rye, oats (with clover sowing), clover, wheat, oats, fallow. Egart ” 
cultivations are however also met with, and also the different variants of 
the above example. Fallowing is an inherited trouble. 

One must not reckon too much on the resulting increase of the pro¬ 
ductive power of the soil as it does not exceed that of a well manured 
field under some well cultivated crop or pulses. From this point of 
view, fallowing may still be adopted in special cases and by way of 
exception, but not as a cultural system. On several peasant farms the 
Author made a trial and replaced fallowing by a corresponding period 
of seme cultivated crop and vetches and oats sown together ; the rye 
which followed was better in quality than that growing after fallow. For 
instance, on the farm of the peasant EnzenSBERGER, at Enzesberg near 
Thalgau ”, the trial of oats and vetches produced a crop of forage 
amounting to 140 cwt per acre, which is equivalent to 140 : 4 = 35 cwt 
of hay. In other places the yield was still higher : the farm of “ Win- 
kelhof ”, for instance, obtained 208% cwt of ferage. Reckoned per 
labourer, fallowing required 5.5 days labour per acre, oats and vetches 
only 4.5. 

According to the Statistical Year-Book of the Imperial and Royal Min¬ 
istry of Agriculture, there are in the Salzburg region 70 994 acres producing 
only 23.5 cwt of hay per acre. Assuming, without any allowance for local 
deficiencies (defective ploughing, etc.), that by undertaking work on a 
large scale and reckoning only 30 % increase, a much higher result will be 
secured, there would then be obtained 7.07 cwt of hay per acre (30 % of 
23.5 cwt) or, for the 70 994 acres 412182 cwt of hay, or again (1 cwt being 
worth 2 s. 6 d.) £63780, Deducting one-fourth, or £15 945 at the beginning 
of the year, to cover the expenses of starting, there remain £47 835. Further¬ 
more, according to the report of the Imperial Roybal Society of Agriculture 
at Salzburg, the total grass-land area in «Flachgau» is 45 515 acres; assum¬ 
ing that 50 % is made up of sour grass-land, there still remains 22 757 acres 
of permanent grass-land the yield of which may very well be increased 60 
to 70 % as was shown by the example of the farm of Vollern. Reckoning 
on a production of 24 cwt per acre, the assumed increase of 30 % in the 
yield would represent 7.17 cwt per acre, making for 22 756 acres, 
163 160 cwt of hayq worth (at 2 s. 6 d. per cwt) £20 345. Still according to 
the report of the same Society, there remain fallow in the “ Flachgau ” 
4 386 acres. Taking as a basis the example of the Enzesberg farm, one 
would obtain 35 cwt x 4386 = 153 510 cwt of oats and vetch hay worth 
(at 2$. 6 d. per cwt) £19 138. For the entire Salzburg region, this would 
mean an annual return of 815 563 cwt of hay. and, in round figures, a 
net profit in hay value of £83 750, and consequently a great increase in 
the public wealth of Salzburg . 
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DEPENDING 
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PRODUCTS 


AGRICULTURAL INDUSTRIES. 


794 - Table Wines and Blending Wines of Sicily. —Mancini camillo, in Giormle vmi- 
colo. 42nd Year, No. 21, pp. 369-371. Casale Monferrato, May 21,1916. 

Province oe Catania. — This is the province in which wine-growing 
covers the largest area: in 940 acres, producing on the average 6875 000 
bushels of wine, or more than half of the entire production of the island. 
In view of the special conditions created by Etna, where the vine extends 
up to more than 3 000 feet, the province of Catania produces very varied 
wines, from highly alcoholic to the lightest, chiefly red wines, though there 
are also excellent white wines. 

Red Wines of E t n a: 1) Wines of the plain ofMascali (Giarre, 
Riposto and Acireale), blending wines, with distinct aroma, alcoholic and 
strongly coloured ; 

2) Wines of the plain of Calatdbiano (Piedimonte Etneo, Fiume- 
freddo, Faggi, etc.), less alcoholic, aromatic, fairly agreeable, reserved 
chiefly for local consumption; 

3) Wines of Feudo , produced in the Feudo plain ; less coloured and 
less alcoholic, do not keep so well; 

4) Wines of the middle mountain zone , grown on the slopes of Etna 
(Randazzo, Linguaglossa, Castiglione), of ruby colour shading to orange; 
good taste; agreeable aroma, medium alcohol content; 

5) High mountain wines , grown on Etna at between 2 600 and 3 900 ft 
altitude; these are light and tart table wines. 

White Wines: The southern slope of Etna (Viagrande, 
Zafferana, Trecastagni, Pedasi, Nicolosi) produces good white wines. If 
allowed to mature by ageing, they constitute excellent table wines. The 
province of Catania also produces white wanes of the Marsala type. 

In 915 wines of this province analysed at the Royal Wine-making 
School of Catania, the alcohol content ranged from a minimum of 6° (Giarre) 
to a maximum of I4°.5 (Acireale). 

Province of Palermo. — Possesses 55 600 acres of vines producing 
a little more than 22 million gallons of wine of every description, from the 
commonest to the finest table and blending, white, red and light red. The 
blending wines with a fine garnet-red colour are produced by “ perricone " 
stock; when blended with the white “ catarratto ", the “ perricone ” 
gives fine red table wines. These stocks, with the .system of “ pesta- 
imbotta ” (1), give excellent light red wanes. Some white wines of the 
Sauterne type, but warmer and more alcoholic, are also known abroad: 
the Corvo of the Duke of Salaparuta, the CalatUibo and the Zttcco. In 


(1) According to the system known in Sicily as “ pesta imbotta”, the must, produced 
by treading the grape with the feet shod with nailed boots in masonry vats, is collected in 
“ mastdli” (lower vats), from which it is conveyed to casks (which are filled 4 / s ) to complete 
1 alcoholic fermentation. — Cf. Dr. Antonio Sannino, TratMo completo di Enobgia, Vol. II, 
: £. 39. Conegliano, 1907. (Ed.) 
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95 wines of the province of Palermo, analysed at the above mentioned 
School, the alcohol content ranged from a minimum of ii°.6 (Santa Flavia) 
to a maximum of iS°.I4 (Partinico). 

Province or Messina. — Although the vineyards here only occupy 
the coastal region, they nevertheless co\er 51 400 acres and produce on the 
average more than 17 600 000 gallons. The most famous wine of the pro¬ 
vince is Milazzo, produced by the “ Nocera " stock : this is a much appre¬ 
ciated blending wine because it combines fairly strong acidity (6° to io°) 
with colour and rich alcohol content (14 0 tc 16 0 ). The wines of Faro are 
also in high repute in the province. The Aeolian islands produce the famous 
Malvasia di Lipavi , one of the finest white wines, containing from 13 0 to 15 0 
of alcohol and from 17.28 to 27.20 ounces of dry extract per gallon. 

Provinces or Girgenti and Caetanissetta. — The wine making in¬ 
dustry is of 110 particular importance here. 

More than half the Sicilian vineyards have been restocked with Ame¬ 
rican wines. 


795 - The Wine of Grapes treated with Arsenates. — Trofemenko m. and Obiedoff s 
in Le Progres agricole et viticole, Year 33, No. 14, pp 331-333 Montpellier, April 2,1916. 

By experiments recently carried out at the School cf Agriculture of 
Montpellier (France), the writers show that in the control of the parasites 
cf the vine, particularly Conchylis ambiguella and PolycJiyosis botrana of 
the second generation, arsenical salts embodied in wet mixtures are superior 
to all the other treatments hied. To allow of general application cf these 
salts, however, there must be the certainty that the wine produced will not 
be poisonous. 

Messrs. Moreau and Vinte have already shown, by experiments carried 
out in the ncrth-w’est of France, that these wines are not toxic. Never¬ 
theless, as it may occur that in these parts the frequent rains wash all the 
mixture applied off the grapes, it was desired to repeat the experiments at 
Montpellier under the most favourable conditions for the continuance cf 
the arsenical salts, both on the grapes and in the must. 

The grapes had been treated late with wet arsenical mixtures ; no rain 
had occurred between the treatment and vintage; the arsenical substance 
formed a continuous layer round the grapes, stalks, and stems. 

The density and acidity of the must obtained from the grape subjected 
to different treatments (nicotine, arsenic, lime, water 65 %) and from the 
control grapes were practically the same. Wines obtained from grape treated 
■with arsenic showed under analysis the following quantities of arsenious 
anh3 T dride: 


Red Wine 


Arsenic 


White Wine Arsenic 


Wine. 

Eees (xst) . . . . 
Eees (2nd) .... 
Grounds. 


Traces (0.0003 per litre). 

0.001 gr per litre 
Traces 

0.05 gr per kg of dried grounds. 


Wine 
Eees . . 


Nil 

Traces 
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Although all the operations were conducted so as to ensure the best con¬ 
ditions for the arsenic to pass into the wine as much as possible (the floating 
skins were forced under regularly every morning; the must was stirred up; 
racking was delayed until the completion of fermentation) ;arsenic is therefore 
absolutely absent from white wine and only occurs in minute traces in he 
red wine. The latter tasted very good; the Authors consumed from 5 to 
6 litres of it without the slightest sign of poisoning or indisposition 
occurring. 

The lees may be used for extracting the tartar, washing being suf¬ 
ficient to remove the arsenates. The grounds cannot be used either as 
cattle or poultry food. 

Other uses of the grounds are possible (manure, treatment of mil¬ 
dew, etc.) 

The experiments will be continued. 

796 - The Determination of the Iodine Index of Alcoholic Liquids. — marcjlle r., in 

Bulletin tie la, Direction Generate do VAgriculture, du commerce et de la colonisation, 20th 

Year, No. 86, pp. 1S-2S. Tunis, January, February 1916. 

It is proposed to study the action of light during the determination 
of the iodine index in essential oils, this action being remarkable when the 
oil is dissolved in alcohol. This is a matter of practical importance, especially 
now that, apart from current requirements of the liquor trade, other 
reasons for these determinations have been created in consequence of the 
legislation as to the maximum content of essential oil in alcoholic liquors. 

The Author sums up in a few tables the results of the determination of 
the iodine indices, in the dark room, with reduced light and in full day light, 
for some essential oils, as well as the influence of the alcohol content and 
length of contact, that of the temperature, the grade of the essential oil, 
its quality and age. The following are the final conclusions : 

Among the essential oils studied, these of Aniseed and lllicium anisa - 
turn (Chinese Aniseed) alone show an increase in the iodine index through 
the action of light, and this property may be used to characterise them. 
Any mixture of essential oils which exhibits in light an iodine index above 
that obtained in the dark room, will contain oil of aniseed or oil of lllicium 
anisatum. Oil of peppermint is distinguished from menthol by the fact that 
the former has a remarkable iodine index, while that of the latter is nil. 
Thus even the ratio of mixture in flavoured products might be determin¬ 
ed. The determination of the iodine index of essential oils requires the 
following precautions : the use of a uniform volume of alcoholic solution of 
the same strength in all the tests (100 cc. of solution at 50°), the addi¬ 
tion of the chloro-iodo-mercuric solution (30 cc.) in a dark room and keep¬ 
ing the bottle in the dark during contact; taking care that all solutions should 
be of the temperature of the surrounding air. For accurate determina¬ 
tions, the tests with a standard essential oil preparation should always be 
carried out at the same time. 
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797 - Pectinobacter amylophilum , a New Organism which may be of Practical 
Importance in Flax Retting. —Macrinov J. A. (Sur Till nouveau microrganisme pro- 
voquant la fermentation cle rumkkm et des substances pectiques), in Archives des Sciences 
hu)lo£i>]ites, published by the Imperial Institute of I Experimental Medicine in Petrograd 
(French edition), Vol. X\ 3 II, No. 5, pp. ^40-^52, 8 fig Petrograd, 1915 

When carrying out bacteriological analysis oi a sample of soil, a new 
micro-organism was isolated the behaviour of which in the presence of ' 
starch attracted attention. In contrast to other micro-organisms which have 
the power of decomposing starch but prefer sugar, this one prefers starch to 
sugar. 

The researches were conducted at the Laboratory of the Section of 
General Microbiology in the Imperial Institute of Experimental Medicine 
of Petrograd. Here the behavioui of the new bacterium was studied in 
relation to the fermentation of sugar, starch and many other carbohydra¬ 
tes, pectic substances, nitrogenous substances, and cellulose, and also the 
products of its vital activity in a suitable environment. 

The name of Pectinobacter amylophilum corresponds to the biochemical 
properties of the new bacterium. The name of the genus, Pectinobacter, 
indicates its property of acting on the pectic substances ; and as to the 
name of the species, amylophilum , it points to its tendency to use starch 
exclusively as carbohydrate food. 

Pectinobacter amylophilum is rod-like, somewhat swollen towards the 
centre, from 4 to 6p. in length, with a diameter of 0.5 to ip. It is mobile, and 
in fresh cultures has a spiral movement. Before sporulation, the bacte¬ 
rium assumes a spindle-shaped appearance, and the spores, elliptic in shape, 
are born in the widest part of the rod. When the vegetative parts of the 
bacterial cell are destroyed, the spores are set at liberty, and, if the medium 
is favourable, their development begins. 

Conclusions : i) Pectinobacter amylophilum is the specific agent of 
the fermentation of starch and pectic substances. It also acts on the 
products of hydrolysis of starch, although it has an evident preference for 
the latter. 

2) Owing to its property of acting energetically on the pectic sub¬ 
stances in an aerobic environment, the new microbe may be of great 
practical importance in flax retting. 

The behaviour of this microbe in relation to pectic substances has been 
studied in the process of flax retting, in aerobic, anaerobic, and mixed en¬ 
vironments. In the first case, the flax stalks, bound into bundles, were 
heated in pure water. In this way a large quantity of organic substance 
was extracted. The liquid was thrown away and the bundles sterilised in 
some more water. After inoculating with bacteria, the bundles were placed 
a thermostat at a temperature between 30 and 45 0 C. After 8 to 10 days, 
retting was complete. The fibres as well as the boon separated easily. It 
is found from experiments with the fibre that it is of good quality and consid¬ 
erable strength, although fine and delicate. It keeps whole and does not 
break up into shreds. The yield of the flax in the shape of fibre and tow is 
an excellent one with this treatment. Investigations are being continued. 

The retting in an anaerobic medium was carried out in wide tall glass 
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cylinders filled with water to the brim, the whole length of the flax bund¬ 
les being put into the cylinders. Sometimes, in order to have a real anaer¬ 
obic environment, small bundles of flax stalks were put into small test 
tubes, and the air pumped out. The experiments showed that the action 
of the microbe in an anaerobic environment is insignificant. In a mixed 
environment (intermediate between aerobic and anaerobic) the work of 
the bacterium is less active than under purely aerobic conditions, and more 
intense than under anaerobic conditions. 

(3) The new bacterium, which has the powei of acting on starch and 
destroying the vegetable tissues, should play an important part in the de¬ 
struction of the vegetable masses falling on the soil. 

79S - New Method of Flax Retting Invented at the Technological Institute of Petrograd. 

— See No. 753 of this Bulletin. 

799 - Hats made of Chinese Palm Leaf. — ChxeriC., ill VA^molUtra Coloniale, Year X, 

1st Half-Year, No. 4, pp. 187-189. Florence, April 30,1916. 

A new Chinese industry is here described, namely, the manufacture of 
hats from the leaves of a palm tree not yet identified botanically and which 
the Chinese name merely describes as Tung-shu (palm plant). 

This palm tree is said to be one of the varieties of Chamaerops 
fottunei. 

The leaves for hat manufacture are gathered at Kwanksien, a few 
miles from Cheugtu, a hilly part of the country, where the plant grows 
wild in large numbers, thriving in the rather poor and moist soil. The 
tree presents different varieties, some specimens reaching a height of 6 
feet. For hat-making, however, the leaves of the small, young plants are 
used as they are more fibrous and flexible, and narrower. The leaves are 
imported into Cheugtu and are there cut up into long strips of uniform 
width. From each leaf 100, no or up to 120 strips are cut, according to 
the quality of the hat and the flexibility of the leaf. The cut strips are boil¬ 
ed in water and steeped in a special bath, from which they emerge light 
yellow in colour. On drying by exposure to the air the colour turns to 
pearl. For a hat of the finest quality, 16 leaves, i. e. about 1750 strips, 
are required, while an ordinary hat requires an average of 1100, The hat 
is begun and finished by the same workman, and is afterwards washed in 
an acid solution of secret composition and is next hammered, if desired. 
Hammering, which is carried out by specialised workmen with polished 
round stones, is a difficult operation which imparts to the hat a particularly 
brilliant gloss of very pleasing effect. 

The best hats turned out by this new Chinese industry, which is barely 
a year old, are fully equal to genuine panamas. They are in such demand in 
the home market that it is intended to double the number of workmen; 
enquiries from abroad are also beginning to come in. 

Soo - The Cheese Industry in Portugal. — Ramises Baptista Adolpho, in Brotma, Series 

de Vulgarisacao Scientiiica, Vol. XIV, Part III, pp. 156-164, Bias^a, May 1916. 

The cheeses manufactured in Portugal proper are of different types, 
named according to the locality or region of production. They are gener- 
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ally small, being from i.i to 4.4 lbs. each, or in tare cases 4.4 to 6.6 lbs. 

Among the oldest kinds manufactured, the chief are : 1) “ Serra da 
Estrella' 5 and its varieties “ do Alemtejo " and “ de Azeita " ; 2) “ Ca- 
stello Branco" ; 3) “do Rabacal". All of them are made from ewes' 
milk; except “ Gastello Branco ", which is made from goats' milk or goats' 
and ewes’ milk mixed, and they are all soft cheeses. The best is the Serra, 
which, if well prepared, will compare with any foreign cheese made from 
ewes' milk. Besides these, however, there are a large number of very differ¬ 
ent descriptions of cheese of local manufacture and consumption, among 
which there are mentioned : “ saloio " made with cows’ milk in the neigh¬ 
bourhood of Lisbon, and eaten fresh ; the hard goats’ milk cheese of Beira- 
bassa ; and the small cheeses of Serpa weighing from 2.4 to 3.5 ounces and 
of very delicate flavour. During the last few years two new descriptions 
worth mentioning have appeared on the market, the only hard cheeses 
manufactured in Portugal: one is an imitation of “ Caerphilly ", and the 
other is known under the name of “ Cardiga ". Imitations (generally 
good) of Camembert, Edam and Gouda are also made. 

In the Azores, where cheese-making is on an industrial scale, the hard 
cheeses “ Pico ", “ San Jorge" and “ Terceira" (so-called from the name 
of the islands where chiefly produced) have been manufactured for a long 
time almost exclusively from cows’ milk. From the island of San Miguel the 
cheese industry has Icng since disappeared, butter-making having comple¬ 
tely taken its place. The cheeses produced in the Azores are held in great 
esteem in Portugal. They weigh from 11 to 33 lbs. each, and sometimes, 
though less frequently, 44 to 66 lbs. 

In Madeira, cheese-making is in process of development. Fairly suc¬ 
cessful imitation of the Edam, Gouda and Cheddar cheeses are turned out, 
skim milk, produced in large quantities by the butter industry, being part¬ 
ly utilised. 

Among the cheeses made in Portugal proper, the Serra fetches the high¬ 
est price (from 45 to 60 centavos, i. e. nd. to is. 3d. per lb.) The Alem¬ 
tejo is hardly any cheaper, but the island cheeses are a little lower in price; 
the minimum market value to which they sometimes drop is 30 centavos, 
or 7 % d. per lb. 

In Portugal, the total annual production of cheese has been calculated 
to amount to 6 210 tons, being 5 560 tons for Portugal proper and 650 tons 
for the Azores. These figures do not include Madeira. The quantity manu¬ 
factured from ewes' milk is estimated at 3 000 tons, that from mixed ewes’ 
and goats' milk at 1 100 tons, that made from goats' milk at 1 200 tons 
and that from cows' milk at 910 tons. 

In continental Portugal cheese-making is chiefly a home industry, 
carried on with primitive implements and on primitive methods. For curd¬ 
ling, the rennet of the kid is sometimes used, but mostly the dried flowers 
of Cinara Cardunculus . There are, however, some large factories equipped 
with up-to-date plant; these turn out almost all the cheese manufactured 
in the islands. 

The manufacture of imitations of foreign cheeses, chiefly as an ad- 
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junct to the butter industry, was encouraged a few years ago by the district 
agricultural experiment Farms (“Quintas districtaes 5 ’) and afterwards 
by the Schools of agriculture, especially those of Santarem and Coimbra. 

The chief defect in the cheeses produced in Portugal proper is their 
lack of standard quality. As to the quantity produced, it is only limited - 
by the milk available, there being a sure market for the entire output. The 
excessive number of very small farms with little livestock makes it diffi¬ 
cult to improve the cheese industry. In the Serra da Estrella, where sheep 
and goats are most productive, each female, during the lactation period, 
furnishes 8.8 to 9.8 galls, of milk beyond what is required for rearing, which is 
a comparatively good output. The flocks, however, are very small, rarely 
numbering more than 200 head. Mostly they consist of 100 and even less. 
Here and in Central Beira, the milk production is of equal importance with 
wool production. In the Alemtejo, milk production.is secondary in import¬ 
ance to wool, meat and tallow. Though in this latter province the flocks are 
larger, this is set off by the low figure of production, which sometimes is 
only 2.2 galls per head above the rearing requirements. 

801 - The Measures to be adopted for Preventing Unfair Competition in the Cheese 
Trade. — Bartschi J. and Haldemann M (President and Secretary of the Swiss Union 4 
of Cheese Exporters). Federation Internationale de La it cue , Yl'^te Counts International 
de Laitcne d Berne, 8 an 10 Juin 1(714, lVth Section, 8th Question. Report No 3 ) PP* *- 3 - 

The writers put forward the following proposals, the carrying out of. 
which may assist in combating unfair competition. 

1. Constant work subsidised by the State, with the object of improv¬ 
ing the quality of milk and dairy products (keeping powers, fat cont- ‘ 
ent, etc), i. e. : 

(а) Directions as to fattening, treatment and feeding of dairy cows 
(return to nature); 

(б) Instructions as to milking (the utmost cleanliness in milking 
and handling the milk); 

(c) Strict observance of existing laws (law on the trade in food pro¬ 
ducts, special enactments and regulations); 

(d) better technical training for manufacturers (cheese makers), 
as, if the goods will not keep, they have to be sold at any price, and the 
fluctuations are in that case ruinous. 

The importance of milk and dairy products in human food alone justi¬ 
fies these measures, apart from the enormous value involved. 

2. Establishment of international standards for a uniform method of 
judgment and analysis of cheese, which would allow for present commer¬ 
cial practices and training of specialist experts whose opinion would be 
decisive in disputes. 

3. Mote intensive joint work between co-operative organisation, 
Chambers of Commerce and the authorities. 

4. Thorough systematic propaganda for the increased consumption * 
of cheese as a healthy food for the people. 

802 - Changes occurring in Potatoes during Storage. - see No. 743 of this mktin. 
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803 - Gummosis in the Citrus Plantations of Florida. — Stevens h. e. in University m 

Florida, Agncultuial Experiment Station , Report tor the Fiscal Year ending June 30 th, 1914, 

pp, 57-71. Tallahassee, Fla., 1915. 

Gummosis is common in the citrus plantations of Florida, causing great¬ 
er damage year by year, especially in the north. Among citrus trees, C. 
Aiirantium amara alone appears exempt. 

Very little is known as to the origin and cause of this disease. It is 
certain that its development is influenced by several factors, and although 
many species of fungi are associated with gummosis, none of them can be 
regarded as the true pathogenic agent. 

With the object of making a contribution to the study of this interest¬ 
ing question, the writer undertook a series of researches and experiments 
and a very careful investigation into the course of development of the 
infested areas. Several inoculation trials were made, both with crude 
diseased material and with pure cultures of Diplodia natalensis and Pho¬ 
nic psis Citri . 

The 18 infested areas studied for a period of 13 months were selected 
so as to represent as closely as possible the different stages of development 
of the disease. 

< Three stages are distinguished : 1) the tissues seem impregnated with 
water over small portions of the bark ; small lesions and a few cracks appear 
from which a slight amount of gum exudes ; 

2) The secretion of gum increases, the bark tissue hardens and 
cracks all over; 

3) Below the diseased part, the cambium forms a new parenchyma, 
and the diseased portions are ultimately completely eliminated* leaving 
a dry rough scar. 

The first observations were made in May 1913 and afterwards repeated at 
intervals of three, ten and thirteen months. 
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Of the eighteen infected areas examined at the time the observations 
were begun, eight appeared already cured, while in the ten others the infec¬ 
tion was in full course of development. Five of these latter always con¬ 
tinued active, two recovered and then became active again, and finally three 
seemed fully healed at the end of the thirteenth month. 

With regard to the eight other areas, healthy in appearance, four re¬ 
mained so for some time, in two the disease became active for some length 
of time, and the last two, with the disease in active progress, continued in 
this condition with extensive mortification of the tissues and abundant 
secretion of gum. 

As will be seen, the development of the disease is very slow, with al¬ 
ternating active and passive phases, which may be related to variations 
in the degree of resistance of the plant attacked. When healing takes 
place, the whole of the infection has not been eliminated through the 
tissues of the host, but the pathological process appears to be arrested, 
perhaps owing to the formation of new tissues which react with more 
intensity against the disease. This is the period oFgreatest resistance of 
the plant. Afterwards the continuation of the attacks, excessive production 
of fruit, and other factors also, weaken and exhaust the plant, lowering its 
resisting powers so that the infected area reverts to the active stage, and 
the disease spreads to the surrounding tissues. 

The writer also carried out inoculation expeiiments with diseased tissue, 
with cultures of Diplodia natalensis and with cultures of Phomopsis Citri, 
both on young orange trees in pots and on adult plantation trees. No defi¬ 
nite conclusions can be drawn from the results obtained, as it was not poss¬ 
ible in any case to produce the formation of the characteristic infected 
areas. In the adult trees there was, it is true, a slight secretion of gum, with 
partial mortification of the tissues, but it was only for a very short time, 
and over very limited extents of the bark. The results are still more 
negative in relation to young plants, which are undoubtedly endowed with 
a higher degree of resistance. 

In the control experiments the best results were obtained by means of 
cupric paste and carbolineum : 

(1) Cupric paste : solution of sulphate of copper and milk of lime in 
equal parts ; mix thoroughly, then add lime until the mixture acquires 
a certain consistency. The infected areas were cured in the proportion 
of 64 %. 

(2) Carbolineum diluted in soap water : cures 60 %. 

Before applying the antiseptic,- it is necessary to cut away unstinting- 
ly all the infected w T ood and the adjacent parts, and not to confine oneself 
to simply sci aping and removal of the bark, as is usually done in the majority 
of cases. * 

804 - Citrus Barkrot in the Philippines. — zerbst g ir. in The Philippine Amcniturai 
Rei'ieu', Vol. VIII, No 2, pp. 05-97, Manilla, 191 

The appearance of the disease known as " citrus barkrot ” has caused 
serious injury to the cultivation of citrus trees iu the province of Batangas, 
FMKppin# Islands. This disease having broken out with Special severity 
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after the eruption of the Taal volcano in January, 1911, many growers 
believed that the eruption, which defoliated the trees, is responsible for the 
outbreak- 

The mandarin [Citrus nobilis Tour.) appears extremely susceptible to 
the disease. The “ calamondin ” (C. rnitis Blanco) is also attacked, but 
with much less severity. The sweet orange (C. Auvantium L.) and the po¬ 
melo [C. decumana L-) are much more resistant than the mandarin to 
barkrot, being seldom attacked to a serious degree. 

Barkrot has much in common with gummosis, with the difference that 
the disease is an exudation of sap instead of gum, and that young trees 
and seedlings are immune. The characteristic of barkrot in which it is 
similar to gummosis is that in some cases badly infected trees mature their 
fruit prematurely, the fruit showing a bright yellow coIout while still very 
small. This is particularly noticeable in the mandarin, which usually does 
not colour well in the Philippines. 

The disease makes its presence known by the oozing out of sap from 
the bark, which softens and forms a putrid sore, varying in size from one- 
half to 3 x / 2 centimetres on the trunk and branches, generally at the height 
of 1 / 2 to 1 1 / 2 metres from the ground, though the disease occurs as high 
as 3 to 4 metres on the larger branches. Where the outbreak is se¬ 
vere these spots occur thickly and finally unite, with the result that the 
tree ox branch is quickly girdled. Numbers of insects axe attracted to 
the sores by the putrid sap, and the spots are usually found to be infected 
with the larvae of various insects which keep up the irritation. As the tree 
strives to overcome the disease, the spots dry up, the edges of the sores be¬ 
gin to heal over, and the bark curls or scales. On brushing off the dead 
bark the new wood is seen forming on the edges of the sores, giving to badly 
affected branches a queer distorted appearance. 

The term “ barkrot ” is to some extent misleading, as the disease does 
not originate in the bark. If the bark and cambium layer are cut away 
and the underlying wood carefully examined, a dark-coloured area, usually 
of a brown to a reddish tinge, is found. This extends into the wood to 
different depths. As in gummosis, the sap collects in small pockets be¬ 
tween the wood and cambium layer until the bark is separated from the wood 
and finally split by the pressure within, so that the sap oozes out. 

The Philippine Bureau of Science has carried on investigations on bark¬ 
rot, but failed to find an organism to which the disease might be attribut¬ 
ed. Apparently it is a physiological disease produced by unfavourable 
soil and cultural conditions. The irregularity of the water supply is also a 
factor. 

Proper ploughing and cultivation varying in depth each year, and the 
planting of leguminous cover crops during the rainy season, are apparently 
essential in the prevention and cure of barkrot. The cover crop should be 
cut and left as a mulch during the dry season. The treatment of the tree 
itself is a matter of secondary importance. 

The earth round the tree should be thoroughly loosened and stirred. 

The diseased spots should be cut out down to the healthy wood, at once 
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painting the wound with a protective material The Philippine Bureau 
of Agriculture has worked satisfactorily along the above lines, obtaining 
improvement which leaves little to be desired under this treatment. 

S05 - “ Parch Blight ” on Douglas Fir in Oregon. — mungkr Ti-iornton t. in The Plan/ 

World, V ol. 19, No, 2, pp. 46-47 Baltimore, Md Febiuury 1016 

Quite frequently, in the spring of the year, the foliage of the Douglas 
fir trees in the vicinity of Portland, Oregon, turns brown, and entire trees 
are sometimes as sere as though recently dead or dying. With the begin¬ 
ning of the growing season, however, most of the buds open normally, 
and by midsummer the trees have regained their usual green appearance, 
many of the old needles dropping off. 

The injury is generally limited to temporary inhibition of growth, with 
a slight loss of timber production. Isolated trees are more liable generally 
to the disease than dense groves. Exposed eastern sides of forest are more af¬ 
fected than the western sides in protected locations. 

The blight is due to the dry east winds that occasionally sweep across 
the Cascade Mountains, the vicinity of Portland being particularly exposed 
to the direct sweep of these winds down the canyon of the Columbia river. 

The Douglas fir (.Pseudotsuga Douglasii ) in this region is called the Coast 
form, and is particularly dependent upon a humid, mild climate, and conse¬ 
quently suffers from these hot, dry blasts, which cause excessive transpira¬ 
tion and produce the above injuries. 

806- Fruit Injury duringthe Fumigation of Citrus Trees: Causes and Remedies (i).— 
Wogltjm R. $. in The Fruit World of Australasia , Vol. XVII, No. 3, pp. 70-72. Melbourne, 
March ist, 1916. 

The production of citrus fruits in Australia amounted in 1913-1914 to 
1,341,878 bushels of oranges of the value of £ 497,286, while that of lemons 
was 297,083 bushels valued at £ 97, 753. The problem of protecting citrus 
trees against their enemies therefore is of great importance. The method 
of control most in use is that of fumigation with hydrocyanic acid, a very 
effective system, but one which sometimes pits the fruits. The writer 
proposed to investigate methods of avoiding such injury. The pitting of 
fruit caused by hydrocyanic acid fumigation has been put down by spec¬ 
ialists to various causes, such as sulphuric acid, the presence of nitric acid 
in the sulphuric acid, the too rapid evolution of the gas, the absorption of 
the gas by the water on the tree, an abrasion of the fruit, produced by the 
tent placed over the tree, etc. The impurities contained in the two re¬ 
agents used, however, potassium cyanide and sulphuric acid, are in such small 
quantities that they cannot produce any marked effect. On the other hand 
there can be no question of the pitting being caused by minute drops of 
sulphuric acid thrown off in the over-rapid evolution of the hydrocyanic 
acid, as in that case the injury would only affect the fruits placed lowest 
and in the immediate yicinity of the generator. The most seriously injured 
fruits, however, are those at the top, and sometimes they are the only ones 

jjJJSce also B. June 1911. No. 1967, , , ' [Ed.) 
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injured. If fumigation is carried out before sunset the pitting is sometimes 
only found on the sunward side. Finally, if instead of sulphuric acid phos¬ 
phoric acid, which is stable and has a very slow reaction is used, the ex¬ 
tent of pitting is not in the least reduced nor, as the author ascertained expe¬ 
rimentally, is it reduced when chemically pure hydrocyanic acid is employed. 
It may therefore be concluded with certainty that the pitting is caused by 
hydrocyanic acid and by no other cause. It depends : (i) on the quantity 
of gas used and the length of fumigation ; (2) on the condition of the plants 
treated ; (3) on atmospheric conditions. 

Generally speaking, a plant weakened by gummosis, for instance, sus¬ 
tains more injury than a vigorous one. The pitting is more severe in fruits 
with thin skin, especially if the latter has recent abrasions. The Author 
found that on fruits pricked with a fine needle, then subjected to fumiga¬ 
tion with chemically pure hydrocyanic acid, a depressed pitted zone always 
formed round the prick. Consequently the bulk of the injury arises from 
lesions occasioned during the pulling over of the tents. 

The pitting is much more severe when fumigation is carried out: 1) 
during hot sunny days ; 2) when the temperature is near 32 0 Fahr; 3) dur¬ 
ing exceptionally hot nights ; 4) when a strong wind blows and shakes the 
tents ; 5) during very wet nights. 

Excessive moisture in itself occasions more injury than all the other 
factors together, precisely because it renders the tents more impermeable 
to gas and heavier, which increases the injury already sustained by the trees 
when they were pulled over. 

The bulk of the injury therefore may be avoided by taking the follow¬ 
ing precautions : preventing the tents striking the trees as far as possible; 
using poles higher than the trees to support the tents ; stopping the fumiga¬ 
tion when the tents are heavy with wet or when the trees are wet; carrying 
out no fumigation during over-hot days, or when windy, or when the tempe¬ 
rature is too low (the author advises adopting 36° F. as the minimum temp¬ 
erature). 

Trees sprayed with Bordeaux mixture may not be fumigated until 
a year later. Failure to observe this rule causes exfoliation. The Author 
never found any injury follow from fumigation following treatment with 
ime and sulphur solution. 


DISEASES DUE TO FUNGI, BACTERIA 
AND OTHER TOWER PLANTS. 

807 - On the Original Range of Spotigospora subterranea. —Eyman g. r. and gen 

RcGEfcs X. E. in Science, New Series, Vol. XI<II, No. 1096, pp, 940-941. Eancaster, Pa., 1916. 

The discovery of Spongospora subterranea by the Department of Agri¬ 
culture of the United States on potatoes from Peru throws some light on 
the still unsettled question of the place of origin of this parasite. It is 
very widespread in Europe, and during the last Three or four years has also 
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appeared in several parts of the United States (1) and Canada, causing ex¬ 
tensive damage. 

As was shown by the work of Kunkkt, the union between the plant host 
and the parasite is an extremely intimate one, which proves that the form 
of parasitism under consideration is of very ancient date. 

The disease never assumes acute foim, the destruction of the tissues 
being neither rapid nor complete, but the process of infiltration and de¬ 
struction is slow, and a comparatively long time is required to overcome the 
resistance of the plant. 

Specimens of the parasite were discovered by UAGERHEiM at Quito 
(Ecuador) in 1891. It was not stated, however, whether the disease was en¬ 
demic or whether it came from Europe, where it has been known since 1841. 

In the present case the potatoes were native to Peru, coming from the 
eastern slope of the Andes, the regions of Cuzco and Ollantayatambo at 
about 10,000 ft. altitude. Some of the infected tubers were even supplied 
direct by the Indians residing in a locality lying between the valleys of 
the Umbamba and the Lucumayo near the Panticalla Pass, at 12,000 ft, 
almost at the limit of potato cultivation. The presence of European 
materials in these isolated and remote spots must be set aside a priori : 
therefore host and parasite would be indigenous to Peru. This hypothe¬ 
sis is further borne out by another fact: the spores which develop on the 
Peruvian varieties are much smaller than those found on the European and 
North American tubers. Generally the disease is much less severe, so much 
so that the natives pay no attention to it. In the course of time the host 
appears to acquire a power of resistance which counterbalances the patho¬ 
genic action of the Spongospora . 

Thus two reasons suggest that South America, the place of origin of 
the potato, also gave birth to S. subterranca. 

808 - Changes in the Chemical Composition of Rye Seed due to the Action of Certain 

Forms Of Fusarium . — See No. 742 of this Bulletin , 

809 - Experiments on Smut-resisting Powers of Different Varieties of Wheat —von 

Kircsner 0 . in Zeitschnit tiir PHmzenkrcmkheifcn, Year 1016, Vol. zb, No. 1, pp. 17-25. 

Stuttgart, April 22, 1916 

The writer has, since 1903, carried on cultivation experiments at Hoheu- 
heim, Germany, with 360 wheat varieties (241 winter and 119 summer vari¬ 
eties) for the purpose of studying their resistance to smut (Tittetia tritici ). 
The varieties in question are common wheat {Triticim vulgare), dwarf 
wheat (T. compactum), rivet wheat (T. tmgidum), hard wheat ( 7 \ durum ), 
Polish wheat (T. polonhnm), spelt {T. Spelta). two-grain wheat (T. dicoccum), 
and one-grain wheat ( T . monoooccmn). The seed was brought into contact 
with fresh fungal spores, and sown on the same day with equal areas for 
each variety ; the young plants were afterwards all given the same care and 
at the end of the experiment the number and percentage of diseased ears 
' in all the varieties were determined. The majority of the varieties proved 

jU), See B, February 1916, No. 246.' (Ed,) 
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so prone to the disease in the very first experiment that there was no necess¬ 
ity to test them again; others, showing greater resistance were re-tested 
two or more times. 

It was found that there are only a few varieties possessing great resist¬ 
ance to the disease. Such are chiefly the winter wheats, including the 
dwarf and rivet wheats. 

Among the 194 varieties of winter wheat studied, those belonging to 
the group velutinum Schiibl. are the most resistant, namely : « Hohenheim 
No. 77 ” which was attacked 4 times during an experimental period of 
10 years, “ Burst Hatzfeld ” and also “ Ffirst Hatzfeld de Cimbal”. 

Among the winter spelt varieties there were 3 blue ones belonging to 
the group Alefildii Korn, characterised by great resistance, namely “ blue 
winter spelt with large square ear ”, “ hairy blue spelt with loose square 
ear ”, and “ hairy blue spelt with large square compact ear ”, 

Summer wheat is slightly more resistant. Mention must be made espec- 
ally among the 71 varieties of common antnmn wheat tested, of the Ga¬ 
lician varieties with large square ear, although they behaved scmewhat 
diversely in the different years of experiment. “ Red Schlaustedt wheat ” 
and a wheat obtained by pedigree crossing of the varieties “ Bohemian 
Wechselweizen ” x“ Richelle white early ” gave a bke result. The most 
resistant variety was the beardless Odessa ”, which, being tested six 
times, on one occasion showed 0.56 % and on another 2.5 % of diseased 
ears. 

Among the rivet wheats, the variety “ smooth miracle red ” which was 
tested 4 years in succession was entirely free from the disease. 

The hard wheats were difficult to infect. Two of them especially 7, are 
highly resistant, the “ white hard smooth wheat with white awn ” and the 
" white hard smooth wheat with black awn ”. 

Among the Polish wheats which were also difficult to infect, mention 
is made of the ” large ear wheat ” and " black awn wheat 

Among the 5 varieties of spelt wheat which were generally fairly im¬ 
mune, there were 2 blue ones which up to now never contracted the disease. 

" The red summer one-grain wheat ” was difficult to infect. In 8 
experiments the ” red hairy summer one-grain wheat ” once had no spores 
and on another occasion had 0.77 % of diseased ears. 

The writer then mentions some varieties of winter wheat particularly 
prone to the disease. They are : " St rube’s hybrid No. 26” with 62.47 %» 
“ Strube's hybrid No. 210” with 62.98 %, “Buhleudorf wheat with 
Sperling brown grain ” with 64.5 % and “ Heines Teverson ” with 85.77 % 
of diseased ears. 

The least resistant summer wheats were : ” Green mountain ” with 
24.2 % and " Rimpau red Schlanstedt ” with 45.4 % of infected ears. 

“ White winter bearded spelt ”had 44.87 % and the" two-grained 
winter white semi-awned ” had 85.92 % of diseased ears. 

Between the high susceptibility 7, and low susceptibility- groups are the 
other varieties tested. It is certain, therefore, that in addition to the vari¬ 
eties fairly or highly prone to the disease, there are others which rarely or 
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never contract it. These differences might perhaps be still more clearly 
shown if pure lines were used for experiment, which was not the case here. 

These experiments have also proved that among some descriptions 
of one and the same variety of wheat, a certain agreement is found as re¬ 
gards their resisting powers to smut, but that this is not observed in the 
most important cultivated forms (ordinary and spelt). The experiments 
made with common wheat and spelt generally showed that when a wheat 
is resistant to smut, another belonging to the same botanical group does not 
necessarily behave in the same way. The degree of predisposition must 
rather be regarded as a character typical of the wheat under examination. 

The author also endeavoured, by infection tests, to study the influence 
‘of external factors on the result of contamination with spores of the parasite. 
Even in the case of wheats which were regarded as prone to the disease the 
figures obtained in the different years for the same wheat differed greatly, 
sometimes falling to zero. It follows that the fact that an artificially in¬ 
fected wheat has not contracted the disease does not necessarily mean that 
it is refractory to it. 

The great influence of external factors on the result ol infection partly 
explains the contradictory observations made, especially by farmers, with 
regard to the smut-resisting powers of different wheats. In -well-conducted 
experiments, however, a fair agreement of the different wheats is nevertheless 
observed. For instance, out of 17 wheats studied by the author and after¬ 
wards alsG tested by Tubeue and Hecke, the same wheats were found prone 
or resistant to smut in all the investigations. The writer concludes that 
Hecke’s opinion that resistance to the disease is in each wheat a constant 
character influenced by other factors is correct. 

Assuming that the degree of resistance is a constant character of the 
wheat, it must be concluded that this character is hereditary. No such 
experiments as were undertaken for " rust ” have as yet been carried out, 
to determine whether susceptibility to the disease is hereditary. The writer 
does not think that the observations relating to rust can be extended 
to smut. 

Without taking into account the question of heredity, the attempt 
has already been made to clear up the matter of the greater or lesser resistance 
of certain wheats to smut. Ttjbeue suggested that a relation might exist 
between resistance to smut and the rapidity of the germination of the wheat 
grains, those wheats which germinate rapidly being the more resistant. 
This opinion is also supported by Appel and Gassner, who claim to have 
actually found such a relation. The writer’s experiments nevertheless have 
shown that these results do not admit of generalisation and that at any rate 
this relation does not exist in a large number of common wheats, hard wheats, 
winter and summer spelts. Hecke obtained the same result. Nor is there 
any relation between the germinating capacity and the smut resistance, as 
was proved by the writer. 

The difference in smut-resistance is thought b> the writer to be due”' 
rather to differences in the chemical composition of the plantlets. The obser- 
in respect to,, Various diseases (rust, mildew, etc.), showing that the 
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most resistant wheats have a different chemical composition from those of 
low resistance, speak in favour of this hypothesis. 

In order to test this hypothesis, the author studied the acid content of 
wheats differing clearly in their smut resistance. These were young plants 
of the “ Richmond giant wheat ” (highly liable to the disease) and “ Fiirst 
Hatzfeld ” (highly resistant) which are morphologically identical. It 
was found that the resistant plants concained more acid than the suscept¬ 
ible ones. The absolute difference is small, but deserves to be pointed 
out, especially as the morphological characters of the conditions of growth 
of the two plantlets were the same. It may therefore be concluded from this 
experiment that there is a relation between the acid content and the re¬ 
sistance to smut. 

810 - Variations in the Resistance of Vines to Mildew. — ravaz u. and obiedoff s. in 
Lc Proves (nmole d vihcolt\ 33rd Year, No. iq, pp. 441-4 u, Fit>. 1-6 Montpellier, May 

1015. 

Though common to all vine varieties, the disease varies considerably 
in intensity according to the variety. What is the cause of this differ¬ 
ence of behaviour ? 

It is well known that the stomata are the only channel through which 
the hyphae of the pars site can enter. The writers, by a large number of 
experiments, determined exactly the average number of stomata per unit 
of surface of the leaf stems and petals of many kinds of vines, both 
French and American, without discovering any relation between the degree 
of resistance to mildew and the number of stomata. In any case the ratio 
would if anything be inverse, as there is a relatively larger number of sto¬ 
mata on the corresponding parts of American vines which are well known to 
have a high degree of resistance, while French vines, very liable to the di¬ 
sease, have fewer stomata. 

The degree of attack of the vines is to he explained rather by the more 
or less early character of the types, and also the time when infection be¬ 
comes apparent. When the leaf stems are very soft and herbaceous and 
still in process of growth the disease developvS rapidly, causing the axes of the 
inflorescences to droop and partial rot of the tissue*. Later on, on the other 
hand, when the leaf stems are partially lignified they become highly 
resistant. The fungus develops for preference cn the young organs or on 
those in course of growth, as for instance on newh formed flowers and 
grapes. 

Si 1 - Morphology and Conditions of Development of the “ Selerotium Disease of 
Clover” (Sclerotiuia trifoliorum ).—■ Peglion Vittorio in Rmdiconti MU 
sedute della Peak Accaderma dci Lined, Classe di Scicnse fisiche , maimatiche e mtwali , 
5th Series, Vol. XXV, 1st Half-Year, Part 7, pp. 521-524. Rome, April 2, iqi6. 

Among other questions in connection with Sderotinia trifoliorum , 
which causes considerable damage to clover fields, especially in northern 
Europe, no solution has yet been reached with regard to those concerning 
the conidial or micro-conidial stage of this fungus and the conditions caus¬ 
ing the epidemic outbreak of the disease in clover fields. The writer un¬ 
dertook the study of S. trifoliorum in order to solve these problems. 
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On a small plot under white clover (Trifolium repens) destroyed by 
this parasite, it was found that from the many selerotia remaining flush 
with the ground, owing to break-up of the neck and stalks of clover, 
innumerable apothecia began to grow towards the end of October, and 
continued to appear in the first fortnight of November. 

On placing a few ripe apothecia in Petri dishes the spores are found to 
be scattered in small heaps a few hours later. Each of these heaps is made 
up of the 8 spores contained in each ascus. As soon as disseminated the 
ascospores are ready to germinate, both in distilled water and in ordinary 
nutrient media. Scl. trifolionm is psychrophile. At a relatively low tempe¬ 
rature (8° to io° C.) it rapidly penetrates the entire mass of medium, and 
in a short time gives rise to many selerotia. The fragments of mycelium 
serve perfectly well for transplantation of the fungus in the pure state. 

In spreading fragments of mycelium from pure gelatine cultures on 
potted earth sowm with common forage pulses (clover, lucerne, fenugreek), 
the young plants are rapidly destroyed in proportion as they grow. Scl . 
trifolionm forms a sort of inconspicuous network or spider's web, which 
spreads on the surface of the soil, surrounds the base of the young stalk 
and causes its disintegration. The young plants lodge, and in a few days' 
time the differentiation of the conidiophores is seen to take place on them. 
The young plants are liable to infection during the entire germinating phase. 
As soon as the first leaves have formed, the receptivity appears to cease. 

This fungus may also attack the bean, causing a disease with the same 
characteristics as that attributed to Scl. libertiana. The author conclu¬ 
des from the results of experimental infections that the injuries attributed 
to the latter are also sometimes caused by Scl. trifolionm. 

Trial was made of several means of causing the germination of the sporidia 
springing from the mycelium, but in this as in previous experiments the 
results were negative. 

During years taking a regular course and in which grass crops are at 
rest before frosts supervene, the “sclerotium disease of clover ” does not 
occur On the other hand, when vegetation is still active at the onset of frosts, 
the latter soften or injure the tissues and thus facilitate penetration by and 
growth of the Scl. trifolionm, the apothecia and ascospores of which effect 
their differentiation even towards the end of autumn, the fungus being 
markedly psychrophile. 

812- Ustalina zonaia on Hevea brasi/ieusis in the Federated Malay States (1). 

— Sbarples A., in The Agricultural Bulletin of the Federated Malay States, Yol, IV, No, 4, 

pp.98-105. Singapore, Januaty 19x6. 

Ustulina zonaia (Lev.) Sacc. caused extensive damage in 1915. It spread 
more and more in Hevea brasiliensis plantations in the Federated Malay 
States. 

It has been noted that the attacks of boring insects are almost always 
accompanied by the presence of fungi. The latter, by weakening the wood, 
facilitate the boring of the tunnels both by the larvae and the adults. The 

XI W5i Ho. 981, (%d). 
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fungus in turn utilises these hollowed out parts to penetrate downwards. 
This double attack often kills the tree, and the injury thus occasioned > 
especially in io to 12 year old plantations, is at times very great. 

Means of control: 1) cut off the diseased parts unsparingly and tar 
the wound ; 2) dig out and destroy old stumps, which are more often than 
not a source of propagation cf the disease. 

813 - Fungoid Diseases of the Sugarcane at Tucuman (Argentina). — chavanne Juan, j. 

in Mmisteno de Agncolnita de la Nation , Direction General de Ensemmci e hivestigaciones 
Agricolas , Section Escuelas Especialcs, Year 1916, No. 51, pp. 5-32, 2 PI. Buenos-Ayres 
1916. 

A list and description of the fungoid diseases which attack the sugarcane 
at Tucuman. 

1) *' Polvillo ” or “ gangrena humeda — According to the writer, 
this disease is identical with the “ top-rot ” (“pokkahbong 9% ), already dis¬ 
covered and studied without much result up to now in various sugar¬ 
growing countries (Java, Mauritius, Demerara, etc.). The infected plants 
can at once be detected by their chlorotic appearance; the leaves lose their 
gloss and rigidity, the apex droops, the tops of the canes show 7 marked 
signs of disease which increase and spread downwards along the stalk. The 
infection spreads from without inw T ards, and from the young to the older 
portions of the plant. It attacks the base of the leaves, blocks up the veins 
and thus prevents circulation of the lymph elaborated in the leaf substance. 
The infected sheaths become leathery and stiff, thereby hindering the growth 
of the stalk. Although the pathological evidence as a whole points very strong¬ 
ly to a bacterial cause, the almost constant presence of larvae or other small 
organisms in the infected tissues suggests that these animal parasites may 
play an important part in the growth and spread of the disease. The lar¬ 
vae met with most frequently are those of diptera almost all belonging to 
two species, namely: Euxesta chavannei (1) and E. argentine Brethes. If 
larvae of these diptera taken from diseased plants are introduced into a deep 
wound produced artificially in the region of the terminal bud, the charac¬ 
teristic symptoms of “ pclvillc ” will eventually occur. Anumber of lengthy 
experiments in field and laboratory were carried out in order to discover 
the cause of this disease. It is contended that there is no specific bac¬ 
terium of the disease, or obligate parasite the action of which is alone suffi¬ 
cient to rot the crown of the cane, but that it is due to decomposition pro¬ 
duced by various micro-organisms not yet determined, which penetrate the 
plart through lesions caused by insects or other agencies. 

It is hardly possible to ascertain accurately the origin of this disease 
in the Tucuman plantations, the data available only relating to those years 
when, as in 1893-1894, “ polvillo ” attained large proportions and wrought 
considerable havoc. The cultivated sugar cane varieties are not all equaly 
liable. Some kinds brought from Java (“ P. O. Java 36 ” and £< P.O. Java 
213 ”) as also “ Cayana Roxa “Verdedelas Antillas ”, and “Sin Nombre” 
are distinguished by a high degree of resistance. 


(Ed). 


(1) See B . Nov. 1014, No. 1079. 
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2) Cevcospora Kopkei (“ enferinedad de las manchas rojizas ”). — In 
spring and autumn, especially during the rainy season, the occurrence is 
frequently noted in the plantation cf oblong reel spots, irregular in outline, 
extending ever the leaves. When the infection is severe it causes withering. 
On keeping the infested leaves in a very moist atmosphere, growth of the 
hyphae of the mycelium of the pathogenic agent, Cevcospora Kopkei , is 
soon induced. Using cultures of this fungus it is very easy to produce the 
disease artificially, though it does not cause great damage, at any rate in 
the plantations of Tucuman. In any case, it is effectively controlled by 
means of Bordeaux mixture applied only to the outer and most exposed 
parts of the plantation, where wind-borne conidia are usually deposited. 

(3) Leptosphaeria Sacchari ( ft enfermedad de las manchas anulares ”). 
Oval blotches, 3 mm. in width and 7 to 9 mm. in length, appear on the leaves 
attacked b\ this fungus. In an advanced stage of the disease these blotches 
are white or yellow, dry in the centre and darkest at the edge. The dam¬ 
age caused by Leptosphaeria is mostly inconsiderable. For control, it 
is advised that all the infected parts should be gathered and burnt. 

The author also mentions: Physalospora tucumaniensis Speg. in Florida, 
at San Pablo and in New Bavaria: it attacks old and dying leaves, and there¬ 
fore does no very great harm ; Venturia sterihs Speg., Phyllosticta Sacchari 
Speg., Melanconiwn Sacchari Massee ; Glenospom Sacchari Speg., Fuutago 
Sacchari Speg., and Colletotrickum falcatum Went., the presence of which 
however has not yet been definitely established. 

814 - Fungous Diseases ot Coffee in Malaya. — Belgrave W. N. C. in The Agricultural Bul¬ 
letin of the Federated Malay States, Vol. IV, No. 4, pp. m-113. Singapore, January 1916. 

The coffee disease known as ” leaf spot ” caused by Hemileia vastatrix 
occurs locally in Malaya, but not to any considerable extent. The fungi 
of the genera Hyalopus and Cephalosporium probably batten on the Hemi¬ 
leia and axe always found on the ripe patches of this rust. 

The foliage is also attacked but less seriously, by Phyllosticta coffeicola , 
Coniothyrium Coffeae and a species of Colletotrichim . 

Among diseases cf the stem is the one called “ die-back ”, which at 
present is of no economic importance. On sectioning the woody mass of 
the infected parts, it is seen to be completely over-run by interwoven hyphae 
belonging to two fungi of the genera Diplodia and Colletotrichum. 

The mycelium of a basidiomyeete, the fructifications of which have not 
yet been discovered, sometimes develops between the bark and wood of the 
roots, rotting and destrojdng the tissue. 

There are often found, especially on the <f robusta ” berries, epithelial 
spots and lesions due, according to Zimmermann, to the action of weather 
agencies. They do not injure the coffee, but may lead to the attack of 
dangerous fungous diseases. 

Among the fungi observed on the fruits may be mentioned: Pestalozzia 
Coffeae , Hemileia vastatrix and species of the genera Stilbum , Fusarium, 
JConiothyrium and Capnodinm , the latter in conjunction with scale insects. 
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815 - Ascochyta hortorum 9 a new Pest of the Artichoke in Italy. — Ga3.otto i,. in 
Rivista di Patologia ve^etak, Vllth Year, No. 2, pp. 45-46 Pavia, March 141:6. 

In February 1916, the Author observed the presence of Ascochyta 
hortorum (Speg.) Smith on artichokes from the Italian Riviera in the neigh¬ 
bourhood of Genoa. The infested artichokes were only half the normal size- 
and badly damaged. An enormous quantity of brown pyenidia we:re found 
outlie scales attacked, on the peduncles and inside the rotting receptacles. 
Many bacterial forms were combined with the fungus. 

A. hortorum , already reported on several kitchen-garden Solamceae (1), 
had not been met with on artichokes. Apparently it has undertaken 
the conquest of new hosts even belonging to different plant families, -which 
renders it still more formidable. 

S16 - Septoria Apii var. Magmisiana and S . Apii-Gra veole nttis n. sp., 
injurious to Celery in the Neighbourhood of Petrograd. — dorogxn o. in. Muhu- 
ewpjjrmoo *3e.if.iedtb.itfi. Biopo no Mih'tuniht it ( l>amonu mo.? in in Vue ho to 
JiOMiumona. Manirpitubt no Mmcojozh? it <P inn 0 mono, tot in Poceiu- Ministry of 
Agriculture, Office of Mycology and Plant Pathology ot the Scientific Committee. 
Materials relating to Mycology and Plant Pathology, 1st Year, Part 4, 57-75. 

Petrograd, 1915. 

In a garden near Volkor, Petrograd. a large number of adult celery 
plants were observed to be affected with a disease the most conspicuous 
symptom of which is numerous spots on the foliage. In July this disease 
appeared sporadically on separate plots and beds, and in August the ap¬ 
pearance of the diseased areas was very unsatisfactory. 

The diseased plants of the different gioups presented such divergent 
characters as to suggest many distinct pathogenic agents. Microscopic 
observations however only disclosed two species of Septoria , wlhich are 
dealt with in the present work. 

The plants attacked by the same parasite may present different symp¬ 
toms according to cultivation or seasonal conditions, as was ascertained 
by comparing one year with anocher or separate distant places, but in the 
present instance the most divergent sy mptoms appeared simultan€o>usly r and 
in the same place under quite identical conditions of environment for all 
plants and groups. 

One of the Septoria might be identified with 5 . Mag nnsi ana All. (= Phyl - 
ctaena Magnnsuma [AH.) Bres.], but the writer, as a result of a careful 
examination of the morphological and physiological characters, proposes 
to regard it as a simple variant of S. Apii [Br. and Cav.] Chester (~ S. Apii 
[Br. and Cav.] Rostr.) ; we should thus have ; Septoria Apii (Br. *et Cav.) 
Chester var. Magnus?ana (All.). 

The disease caused by this fungus occurs in three different aspects : 

1) round red blotches, 5 to 30 mm in diameter, darker towards ch«e edges ; 
few pyenidia scattered in the blotches, towards the end of the leaves ; 

2) ochre blotches, pale, bordered with yellow; 3) greyish-white blotches 
with many pyenidia. The blotches may* sometimes be completely absent 
and the py'cnidia gathered in small groups spread over the leaf surface. 

(1) See Ik April 1912, No. 745 {Ed.) 
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The other Septoria could not be identified with any hitherto known form 
and is described as a new species under the name cf Septoria Apii graveolen- 
tis n. sp. 

The symptoms of the disease are very varied : i) inconspicuous light 
yellow spots, diameter 0.5 to 3 mm, the pycnidia spread over the entire 
leaf on the spots and outside, separately and in groups ; 2) spots of vague 
outline, reddish-yellow 7 in colour; the pycnidia, few in number, are first re¬ 
stricted to the leaf tissues, afterwards partly emerging; 3) round spots, 
dirty yellow, maximum diameter 5 mm, in which the pycnidia are situated; 
4) dark chestnut spots, lighter towards the centre, strewn with pycnidia. 

Both with Septoria Apii (Br. and Cav.) Chester var. Magnusiana and 
S. Apii graveolentis n. sp., the disease begins with the lowest leaves; these 
turn yellow without completely withering or drying up. Weather condi¬ 
tions have some influence on the growth and spread of the fungus. After 
a severe epidemic in 1913, the disease reappeared in the summer of 1914, but 
disappeared almost at once owing to the drought which prevented germina¬ 
tion of the spores. 

The Septoria have no type of fructification ether than the pycnidia. 
The latter lerm during the summer, but their spcies retain their germinating 
capacity through the winter and spring. Infected leaves and other vege¬ 
table debris remaining on the ground may thus become the source of an 
epidemic in the following year. The pycnidia also develop in the seeds. The} 
contaminate the young plants from the latter, and eventually, after an in¬ 
cubation period of three or four wrecks, produce the characteristic degenera¬ 
tion of the leaf in the already transplanted and growing plants. 

The following means of control are advised : 1) careful and thorough 
examination of seeds; 2) treatment of seeds with dilute formalin, strength 
1: 300, for 2 hours; 3) removal from seed plots and destruction of all young 
plants showing light yellow streaks : 4) picking off the diseased leaves dur¬ 
ing the summer and pulling ux> the entire plant in case of very widespread 
and marked infection; 5) gathering and destruction of all vegetable refuse 
after the crop. 

Finally, attention is drawn to the fact that this refuse must not be used 
as manure, even if the infection W'as very slight and only involved a small 
number of plants. 

Si7 - A New Disease of the Bamboo caused by Scirihia bambusae n. sp., in Italy. 

— Ttrue oni Majlusio in Rendiotmti delle sedute della Reale Accademia dci Lined , Clause 
di scieme fisichc, matemaUche c natnrah, 5th Series, Vol. XXV, isl Half-Year, Part 7, 
pp. 528-532. Rome, April 2, 1916 

In a plantation of Bambnsa mitis Poir. in the Botanical Gardens of Pa¬ 
via, during the summer of 1914 the branches were wholly or partially dried 
up, whitish in colour and showed a number of small black blisters. The first 
symptoms of the disease appeared on branches and twigs of all sizes, prefer¬ 
ably at the tip, chiefly on the small branches carrying leaves. Small 
brownish spots or streaks appear and these afterwards spread and combine, 
forming blotches which finally occupy several interuodes. The diseased 
parts,-which are brown at first, gradually turn whitish and dry, becoming 
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covered at the same time with the characteristic small black blisters. 
The disease usually extends from the tip towards the base cf the branches ; 
sometimes the infection is confined to the interncdes and the middle or 
base. In these cases the portion of the branch above the infected part 
dies and dries away, without shewing the characteristic fructifications of 
the parasite, which only form in the infected parts after their death. 

This disease is caused by the parasitism of a new species of Dothi- 
deaceae , of which a description is given in the asccphore form under the name 
of Scirrhia Bambusae n. sp. and in the coni dial form under the name of 
Melanconium Bambusae n. sp. 

The disease was reproduced by artificially infecting B. mitis and B. 
gracilis Hort. with the fungus. 


Si 8 - Ascochyta clematidina , on Stems and Leaves of Clematis. — gloyer, w. o. 

in Net*} York Agricultural Experiment Station, Geneva , 7 ethnical Bulletin No. 44. pp. 3-11. 

Plates I-IV. Washington, 1915. 

The rotting of the stems and mottling of the leaves of Clematis are due 
to the fungus Ascochyta clematidina (Thiimen). 

The disease first occurs in the form of blotches on the surface of the 
leaves. On drying, these blotches take on a dark chestnut colouration, 
with red margins. From the leaf the mycelium makes its way down the 
length of the petiole as far as the axil where it develops in the surrounding 
tissue, forming a continuous zone of infection which causes the death of 
the portions of the plant above this point. The parasite may also deve¬ 
lop directly on damaged epithelium in the neighbourhood of the leaf axil. 

In both cases new buds and shoots continue to develop below the in¬ 
fected region, until the mycelium of the fungus, spreading downwards to¬ 
wards the base of the plant, eventually infects the whole of the aerial por¬ 
tion and causes the death of the host. 

Hibernation in the open, whether in artificial culture or in infected 
vegetable debris, does not destroy the parasite. As soon as the temperature 
permits, growth recommences. 

A. clematidina is easily isolated and develops readily in any of the usual 
media. Inoculations with pure cultures (mycelium) into Clematis pant- 
culaia and C. Jachnanni gave positive results, and the mycelium derived 
from artificially infected plants and inoculated on healthy specimens 
readily reproduced the disease. 

A. clematidina is clearly distinct from other more common species and 
inoculation experiments on pumpkins, beans, peas and elms gave negative 
results. 

Sprays containing the spores of the parasite in suspension produce the 
characteristic blotches on the leaves of Clematis , especially when the tempe¬ 
rature is about 73 0 F- 

The following methods of control are recommended : i) transplantation 
into the open when one year old, allowing sufficient space between the plants 
foi access of air, sun, etc; 2) cutting and destroying all infected portions, 
subsequently spraying lightly with fungicides. The following mixture is 
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recommended : Sulphur 1 lb, soft soap 6 lbs, water 12 1 / 2 gallons; 3) remove 
and destroy all vegetable remains among which the parasite is capable of 
living as a saprophyte, 

819 - Investigations into a Disease of the Cones of Pinas pinea in Italy. — Petri i y . 

and Adani A. in Awuih della R . Accademia di Apical fur a di Ter mo, Vol.IylX, 23 pp., 
12 Fig., 1 PI. Turin, 1916. 

The disease of the cones of Pimts Pinea P., long known to gatherers 
of cones in the pine groves of Migliarino, San Rosso re, Cecilia and Castel 
Pusano, tinder the name of “ pine gallerone ” and “ pine pagliose ”, are 
due to the same identical pathogenic agent. The symptoms caused by the 
latter however differ to some considerable extent, according to whether 
the disease develops in autumn cr spring. 

“ Pine gallerone — An ochre hued spot first appears in May or June, 
and from the line of contact between two adjoining scales rapidly spreads 
right through the cone. The loss of water being fairly large, the outer sur¬ 
face of the scales appears shrunken. Resin exudes here and there from the 
blackest portions. At the pcints where the infection is oldest, black pus¬ 
tules cf irregular shape form, pushing up and splitting the epiderm of the 
scales. The shell cf the seeds is normal, but the kernel is reduced to a grey 
or yellowish powder. The weight of these cones is lighter than that of 
healthy cones which have reached the same stage cf development. 

The browning of the scale tissue and the destruction of the kernels are 
accompanied by the presence of the mycelium of a fungus, which spreads 
from the upper surface of the scales through their thickness and penetrates 
the endosperm of the seeds, the eily substance of which appears to act as 
a powerful stimulant on the mycelium in question. The black external blisters 
are the pycnidia of the fungus, which maybe classified as a new species of 
Sphaeropsis (Sph. necairix Petri et Adani). 

“ Pine pagliose ”. *— The first spots marking the infection are observ¬ 
able in September and throughout the month cf October. The external char¬ 
acters of the diseased cones do not differ very much from those of the “ pine 
gallerone ”, Thus, the discolouration of the scales, the exudation of re v sin, 
destruction of the endosperm, the presence of the mycelium and the pycnidia 
of Sphaeropsis are characters common to the two forms of degeneration ; 
in ” pine pagliose ” however the -weight is equal, or nearly so, to that of 
healthy cones, the surface of the scales does not shrink, a number of seeds 
remain intact and retain their commercial value. 

In these cones, owing to the more advanced lignification of the tissues 
and the less favourable season, the infection proceeds more slowly ; it was 
therefore easier to ascertain the course it takes inside the cone. The myce¬ 
lium penetrates between the scales and rapidly attacks the soft parenchyma 
which envelopes the seed. Prom this point it spreads through the thickness 
of the scale towards the lower (external) surface from which the sporigenie 
organs afterwards escape. 

Prom vfrhat has just been said, it will readily be understood that the two 
names given by pine cone gatherers to the diseased cones only correspond 
^^^^^iglrQy\different ’aspects produced by the same pathogenic cause in 
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the nearly ripe cones, according to whether they are attacked in spring or 
autumn. It is quite natural that cones attacked in May or June when the 
tissues are soft and growth is still in progress should suffer a large loss of 
water, and consequently be very light; besides the seeds must obviously 
suffer as a whole from the consequence of the infection owing to the fact 
that between spring and autumn there is plenty- of time for the parasite to 
exert a destructive action on the entire cone. On the other hand, when the 
infection occurs in autumn, just before the cones are gathered, the time avail¬ 
able for the parasite to encroach on the seeds is very short, both because the 
spread of the mycelium is hindered by the thoroughly lignified and fully 
developed tissues, and because the drying of the cones for the purpose of 
extracting the seeds steps the further sprea d of the mycelium. If, however, 
owing to favourable circumstances, the infection is able to continue for a 
long time, the cones attacked in autumn (“ pine pagliose ”) may have nume¬ 
rous features in common with those attacked in the spring (“pine gallerone”)* 

The immediate cause of the disease is Sph. necatrix. This is proved 
not only by microscopic examination, but also by experiments of inocula¬ 
tion on healthy cones, in which the disease was successfully reproduced 
in this way. 

As regards means of control, the following are advised : 1) complete 
gathering and burning of the diseased cones ; this precaution must be 
strongly recommended to pine cone gatherers, who often emit to gather the 
“ pine gallerone ” which are richer in pycnidia of the parasite than the 
" pine pagliose The cones of the “ pine gallerone ” should even be gather¬ 
ed as early as June, when dispersion of the spores has already begun, 
because on this depends in part the intensity of autumn infection ; 2) thin¬ 
ning out the pine grove as much as possible, so that the plants are under the 
most favourable conditions and get the largest possible quantity of light 
and air. There should therefore be a distance of at least 33 feet between the 
adult plants; very dense old pine woods in which there are from 100-iro 
trees per acre are the worst sufferers from this disease. 

S20 - Common Phosphorescent Toadstool (Pleurotus mdifarmis) and "Sticky 
timber Pholiote w {Pholioia adiposa), Agarieineae attacking Wood, In Aus¬ 
tralia. *— Cleland J. Burton and Cheel Edwin in Agricultural Gazette of New South 
Wales, Vol. XXVII, 3rd. Part, pp. 201-202, PI. 5-6. Sydney, March 2, 1916. 

A description of Pleurotus nidiformis Berck. (common phosphorescent 
toadstool) and Pholioia adiposa Fries (“ sticky timber pholiote ”), which 
destroy the wood by piercing it with their mycelial filaments and thus 
bringing about decomposition. 

The former occurs widely in all the States of the Australian Common¬ 
wealth. It grows at the foot of living tree trunks (Eucalyptus and ether 
species), or on dead stems. It is perhaps of no great economic importance. 
Nevertheless, it would be advisable to destroy it by burning wherever 
found. It has been described by various authors under different names : 
P. candescens , P. lampas , P. phosphorens and P. illuminans. 

Pholioia adiposa appears on the trunks of trees at a height which may 
be 22 ft and more. In Europe this fungus is very injurious. In Australia 
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it is found only at one point in New South Wales in dense wood of 
Mount Wilson, where it was perhaps introduced with European tree species. 
It has also been reported in Queensland. It is recommended to destroy it 
by fire whenever found, in order to extirpate it completely from Australia 
while still very rare there. 


WEEDS AND PARASITIC FLOWERING PLANTS, 

821 - Goatsrue (Galega officinalis), a Weed in New Zealand. — Cockayne a. h. 
in The Journal of Agriculture, Vol. XII, No. 2, pp 125-130, 1 PI. Wellington, Febraaiy 21, 
1916. 

The Noxious Weeds Act, which has been in force for more than sixteen 
years in New Zealand, makes the destruction of certain plants obliga¬ 
tory. Some of these are regarded as noxious throughout New Zealand, 
others only in certain districts, according to a declaration by the local au¬ 
thorities. 

The goatsrue (Galega officinalis) has also just been included in this 
latter category. 

This species of Leguminosae cultivated in gardens in several parts of 
New Zealand, has only become wild on the banks and in the old alluvial 
soil of the rivers Manawatu and Pohangina. It spreads rapidly along roads 
paved with the gravel of these rivers. As usually, Galega is net eaten in 
sufficient quantities by animals to prevent it flowering, it spreads rapidly 
wherever it takes hold, unless the soil is covered with a thick ccating of grass. 
In New Zealand, the Galega often attains 3 y 4 ft. and more in height. It gener¬ 
ally flowers towards the second week in December and remains in flower 
for about two months. If mown a little before flowering, it flowers in March; 
if the plants are cut at intervals, they may even flower three times in one 
season. The ordinary method, therefore, which consists in preventing the 
flowering of weeds by a single mowing per year, is almost valueless for this 
weed, which must be turned in. 

The Galega is regarded as a weed because : 1) it is very little liked by 
cattle ; 2) it tends to choke more desirable plants ; 3) it is considered 
poisonous. 

Towards the end of autumn and in winter, animals feed to some small 
extent on the branches of the plant when they begin to dry. The same is 
the case at the beginning of spring, before the branches harden. 

On the other hand, all animals refuse the plant during summer, when 
it is in full vigour. This seems to be due to the bitterness of its leaves. More¬ 
over, at some seasons its leaves are markedly poisonous to sheep, and per¬ 
haps also to young cattle. Experiments in France have shown that 10 
lbs. of these leaves are sufficient to kill a sheep. 

Goastrue, however, has some useful properties. It has even been advis¬ 
ed as a forage crop, and is in fact cultivated for that purpose in some parts 
of Switzerland. If mown when still tender and allowed to wither slightly, 
|| is agreeable to cattle and may be fed to them without danger. 
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The writer thinks that Goastrue would do excellent sendee as green 
manure, especially for very light sandy soils, for which it would perhaps be 
better even than lupin. It only remains to ascertain whether; turning in 
would suffice to destroy it. Goastrue is plentifully provided with root tubers. 

To control this weed, it must be mown at least three times a year, er 
turned in and a mixture of grass consisting principally of Dadylis glome-rat a 
and Lolium italicum -own on top. It would also be as well, for seme time, 
to roll the grass-land thoroughly. In those parts where the plant special¬ 
ly abounds, clearing of the grass-land and conversion into arable land is ad¬ 
visable. 


INJURIOUS INSECTS AND OTHER TOWER ANIMATS. 

822 - The Entomological Society of Moscow, Russia. — 1. boldirev v. f. History of the 
Foundation of the Entomological Society 7 of Moscow, in Ussibcmisf Mark oschuzo Dnmo- 
.VQJOitwerhtuo Ouw/nnfta (Bulletin of the Entomological Society of Moscow), Vol. I, 
PP 9-13 j Moscow, 1915 — II Kulagin N. M. Programme of Work of the Entomological 
Society of Moscow, Ibid., pp. i-S. 

The Entomological Society of Moscow, the third of its kind in Russia, 
was founded in 1913. It owes its formation to the combination of three As¬ 
sociations of Entomologists of Moscow which had until then existed sepa¬ 
rately. 

After referring to the importance of insects to agriculture, the writer 
adds that the Society has two methods of achieving its object, one is that 
of enriching science by means of original research, the other the spread of 
scientific knowledge and training of young scientists. 

As regards its practical aims the new Society has already made 
its first contribution by instituting a short course (from the j6th Feb¬ 
ruary to the 10th March 1915) for the training of a technical staff in 
the control of locusts and field voles. The number of persons attending the 
lectures was about 150. Most of the hearers consisted of male and female 
students of the Higher Schools of Moscow. 

The said Society has its own organ: rllaBfccTto MocKoseKaro 3 hto>to- 
normtecKaro otimecTuo » (Bulletin of the Entomological Society of Moscow), 
the first volume of which appeared in 1915. In addition to original work, 
annual reviews ot the literature relating to entomology are to occupy a 
large space in this publication. 

823 - Insects Pests of Plants Cultivated in European Russia, in 1914 {*). — Kulagin n. 
in flmhcmiri Monmch'iuo titfmo.uo.iouvienuuo Oomyrma (BuUetinof the Moscow 
Entomological Society) Vol. I, pp. 136-161. Moscow, 1915. 

The above contains a summary of the facts scattered throughout Rus¬ 
sian literature regarding the insect pests of cultivated plants reported in 

fi) See the article by the same writer: “ The principal Insect Pests of Plants cultivated 
in European Russia during the last twenty years ”, in Ej/CfHidHiUth F.iiitintmi yn[Kibjrnisi 
Stut/iei/aupoifcimui if 3 ^.mhh.fi h no ^impnnt tiemnif nohhj'iiL (Year Book of 
the Department of Agriculture). IVth Year, pp. 583-638, Petrograd, 1913; and the article 
by Postchin ski j I. A . Ibid., VHth year, pp. 348-360, Petrograd, 1914. [Ed.) 
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1914 in different parts of European Russia. The question of the type of 
weather in that year is also discussed. 

The year 1914 was exceptionally abnormal. The second half of the 
winter of 1913-1914 was exceedingly warm throughout Russia, and little 
snow fell, except in the governments of the north-east and east. Thus, 
in January, the mean temperature in Southern Russia was 6° C (10. 8° E.) 
above the normal. February was exceedingly warm. The positive fluctua¬ 
tions amounted to 9°C (16. 2 0 F) in the central and south-eastern parts of 
Russia. The spring became dry with the return of cold. The first half of the 
summer (June, July) was very hot and dry in northern and middle Russia. 
The south, and particularly the southswest, suffered from torrential rains. 
The second half of the summer was very cool. I11 August, the temperature 
was 4°C (7.2°F) below the normal (in the central governments). In eastern 
Russia the rainfall was much above the normal, while in the western part 
the drought continued. The first half of the autumn, up to the 10th Oc¬ 
tober was rather rain3 r , but soon afterwards anti cyclonic conditions became 
established. From September to November the temperature was below the 
normal throughout the eountn. It may therefore be said that the year 
was not favourable to insect development; the early spring, the return of 
cold during that season end afterwards the drought, all being unfavourable 
factors. 

Among insect pests in 1914, Elateridae occur most widely injury 
caused by them was reported in 18 governments, with different climatic 
conditions fe. g. Moscow and Astrakhan). It was not possible to ascertain 
the number of species in question. In any case the presence of several 
species w r as reported in the government of Kaluga. 

The most serious damage was caused hv the following insects : Oria 
(Tapinostola) musculosa Hb. ; Euxoa (Agrotis) segetnm Schiff. (governments 
of Ekaterinoslav and Astrakhan) ; Pimustu nubialis Hb. ; Elateridae; 
Lema menalopab- ; Anisoplia austriaca Herbst; Oscinella frit L. (government 
of Orel) ; Cephas pigmaeus L. (government of Ekaterinoslav), and locusts. 

The insect pests reported in Central Russia exclusively were as follows: 
Feltia (Agroti) exclamationis Schiff. ; Hytlroecia nictitam Bkh.; Ochsenchei- 
meria taurella Schiff. ; Lasioptera cere a Us Find, and A pion sp. 

Phlyctaenodes sticticalis L. was recorded in 9 governments, but only 
caused injury in that of Kuban, and, to a less extent, in that of Kharkov. 

Below is a detailed list cf the insect pests, in which , for the sake of bre¬ 
vity the name of the town stands for that of the government where the injury was 
caused. 

I) Cgeeoptera. — (1) Zabrns blaptoides Kreuts and Z. ienebnoides 
Goeze, both attacking wheat, the former in Ekaterinoslav, the latter in 
Bessarabia; (2 ) Ophonus calceahts Duft. at Ekaterinoslav on Setaria germa- 
nica ; (3) Bhiophaga nmlata Mull., at Stavropol, on the young leaves of 
barley an,d wheat ; (4) Meligethes aeneus F., at Kiev, on wdieat, on flowers of 
saffron Salix , Caltha and Viola ; in Bessarabia, on the floral bud,*' of Brassica 
.Rapa oleifera ; (5) Elateridae were reported at Petrogracl, Novgorod, Pskov, 
^^tka, Perm and in Livonia ; Agriotes lineatus L- caused extensive damage 
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to spring cereals, at Moscow ; at Kaluga the following species were observed : 
Limonius aemginosus Oliv.; Agriotus lineatus b -; A. sputator b- and, to a 
less extent. A. obscurus b- and Athous niger b .; at Orel together with A. 
segetis, a few specimens of Athous niger L- were recorded; Elateridae were 
reported at Tula and Riazan; at Kharkov, Agriotes sp. (?) caused injury 
to wheat (160 acres were resown) and to cabbages ; at Kiev, beets were at¬ 
tacked by the adult A . lineatus ; in Podolia, by Athous , Limonius , Mda- 
lotus and A. lineatus ; at Ekaterinoslav, . 4 . lineatus and A . niger caused great 
havoc to wheat and maize ; at Astrakhan, A. lineatus produced, wide injury 
to rye (in April), and to different kinds of melons (May and June); in Bes¬ 
sarabia, A. usiulatns was found on the ears of barley; (6) Omophlus leptu- 
roides Babr.), in Bessarabia, devoured young heads of rye; (7) Podosta ni- 
gvita F. was observed in fairly large numbers on the ears of wheat at Ekate¬ 
rinoslav, its injurious action in relation to grain crops however is not yet 
quite clear ; in the government of Kuban, it caused injury to beet ; at Stav¬ 
ropol it was found in quantities in grain fields, on Bassica Rapa ol&ij'eta 
and other plants ; (8) Opatrvm sabidosum b-, at Kiev, Astrakhan and Khar¬ 
kov, caused injury to peas, melons, water-melons, cucumbers and young wheat 
plants; (9) Gonocephahtm pusillmn Fabr., at Astrakhan, attacked plots sown 
with wheat; (10) Crioceris merdigera at Kiev, attacked asparagus 
and onions ; (11) Lema melanopa L. caused injury to grain crops at Khar¬ 
kov, Kiev, Stavropol, in Bessarabia and the Crimea; (12) Choetocnemaho?- 
tensis Geoffr, in larval form, was found in the stalk of barley at Kiev; 
(13) Choetocnema sp. was reported at Stavropol; (14) Psylliodes attemiatus 
Koch caused injury to young hemp plants at Orel and in Bessarabia ; 
(15) Haltica euphorbiae Fabr. was observed at Ekaterinoslav; (16) H . oleracea 
b- t at Riazan, caused great damage to lucerne; (17) Cassida nebulosa L., 
at Kiev, Kharkov and Ekaterinoslav caused damage to the beet; it was also 
found on maize at Ekaterinoslav; (18) Lari a (Bruchus) pisi b* , at Riazan, 
caused great injury to newly sown peas ; it was also met with at Ekateri¬ 
noslav ; (19) Otiorrhynchus ligustici b. at Tchernigov, in the larval stage, in¬ 
jured roots of clover; at Kharkov it attacked clover and lucerne; at Kher¬ 
son, the roots of lucerne ; at Kiev, the adults preferred the leaves of the 
peas to those of the beet; at Stavropol this species was found on the leaves 
and roots of lucerne ; (20) Sitones lineata E, at Orel, Riazan and Kharkov, 
on several pulses ; also found at Stavropol; (21) Baris chloris Fabr. great¬ 
ly injured (up to So %) kohlrabi, the larvae devouring the whole of the stems; 
rarely met with on the roots ; at Kharkov the insect caused serious injury 
to cabbages; (22) Apian sp. attacked clover, at Orel; and was found through¬ 
out Riazan; at Tula the number of larvae which usually feed on clover 
had ‘considerably diminished, in 1914 according to Sapqzko, the ex¬ 
cessive drought retarding, development and flowering of the clover, and con¬ 
sequently a part of the generation of the clover weevil was displaced in 
its life cycle ; according to Stchepbakov’s data obtained at the agricultural 
experiment Station of Chatilov (government of Tula), Apion is harmless 
agriculturally, and cannot be deemed to have any adverse influence on 
the production of clover seed ; at Tchernigov the weevil was found on a 
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clover field, causing a continuous falling off in production; (23) A. pomovac 
Eabr. was found at Kharkov in small quantities on peas and vetches (with 
Sitones lineatus ); (24) A. cvaccae L., at Riazan, was observed on vetches and 
oats ; (25) Melolontha melolontha E was noted at Orel, Kuorsk, Kharkov 
and Ekaterinoslav ; (26) Anisoplia austriaca Herbst caused great injury at 
Kharkov, Ekaterinoslav and Kherson ; it was observed at Stavropol and 
in Bessarabia; (27) A. crucifera Herbst, at Kaluga, caused little harm; at 
Riazan, more extensive damage; (28) A . segetum Herbst appeared in hosts dur¬ 
ing the flowering of the rye but occasioned no injury ; they were also observed 
at Stavropol; {29) A. cyarihigera Scop. w 7 as recorded at Stavropol; (30) A. 
agnoia and A . ferr aria were abundant in Astrakhan at the time of earing 
of the wheat and rye ; (31) Epicometis hirta Pod. and Oxythyrea funesta 
Pod. in Bessarabia, devoured the ears of n r e, and 0 . funesta the flowers of 
wheat; (32) Pentodon idiota Herbst, at Ekaterinoslav, Kherson and in 
Bessarabia, caused injury to maize * at Kiev, it was found in a ditch 
surrounding a beet field. 

II) Lepipoptera — (1) Oclisencheimeria tanrella Schiff. caused ex¬ 
tensive damage at Orel, Riazan and Kaluga; (2) Palis quay cell a Schiff., 
destroyed several hundred acres of pasture in April and May at Astrakhan; 
(3) Phlydaenodes sticticalis E was observed in small numbers at Riazan on 
the grass, and in an-oak forest ; damage not noted ; a few at Kharkov, in¬ 
juring beets in some localities ; also a few at Kiev ; at Ekaterinoslav the lar¬ 
vae injured maize ; fewer in Bessarabia than in 1912 and 1913, and observ¬ 
ed on lucerne ; hardly noticed in the Crimea ; at Kherson (experimental 
field) the lucerne was completely destroyed, and rye half destroyed; at 
Ekaterinoslav, the first generation larvae injured the beet sowings; a normal 
number also seen at Astrakhan ; (4) Pyrausta nnbilalis Hb., caused great 
damage at Riazan to hemp, which was completely destioyed in some loca¬ 
lities ; injury noted at Kiev to maize, millet, and once to mustard ; appa¬ 
rently the larvae also injure the sunflower ; in Bessarabia, in the government 
of Tchernomorsk, and at Ekaterinoslav, this insect did extensive damage 
to maize ; at Ekaterinoslav in some localities, the injury destroyed the 
entire crop; (5) A crony da ntmicis E, at Kiev, observed in the larval form on 
the leaves of the ornamental sunflower, the raspberry bush and Rum ex con - 
fertus Willd. ; also found on maize and cn vine lea\ es ; (6) Phtsia gamma E 
was noted at Kiev, adult in spring wheat sowings, and larvae in beet fields; 
also reported at Astrakhan and in Bessarabia ; (7) Trachea ( Hadena) ba- 
silinea Tb. observed at Orel, at Riazan (on rye ears and in grain) ; likewise 
at Kaluga and Ekaterinoslav, where it occurred widely (the young larvae 
found on oats): (8) Bydroecia nictitans Bkh., in considerable quantities at 
Tver,[Tula, Orel, Riazan and Kaluga; (9) Oria ( Tapmostola) 9 musculosa Hb. 
at Ekaterinoslav w 7 as one of the insects causing most havoc to grain crops; 
in 1913, 376,560 acres 'were attacked; in 1914 the insect was found nearly 
as plentifully as in the previous year, but involving a larger area : of 754 625 
acres of spring cereals, 200 560 were damaged or destroyed, i . e. about 
25 % ; M. Vitkovskij gives the following features observed in the growth 
of the insect: (a) early emergence of the larva (first injuries noted 4th April); 
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( P ) variations in the date of emergence of larvae (nth May in the Pa\lo- 
grad district, the smallest larvae were observable and also these ready to 
accomplish the next phase of development); ( c ) larva passinginto theopen 
in spite of heat; the death of the insect observed to be cine to parasitic hy- 
menoptera and an unknown cause ; the same worker observed a fresh kind 
of damage caused by the insect: on examining the field attacked one is struck 
by the completely’ dried and whitened ears, the grain has not formed, 
at the upper internode the stalk of the car is destroyed, on the leaf sheaths 
the inlet and exit holes of the insect are found ; at Kharkov it injured spring 
wheats, barley and oats, up to 90 % of the crop; damage was also observed 
in the Crimea ; in the Don region the insect injured 2725 acres, 750 acres 
being completely destroyed ; (10) Euxoa (Agrotis) trifici L., at Astrakhan 
injured spring cereals ; (11) Euxoa (Agrotis ) segetum Sehifi. observed at 
Viatka, Perm, Ufa, Vitebsk, Smolensk, Kazan, Tambov, Simbirsk, Tula, 
Riazan. Kaluga, Orel, Kharkov, Kiev ; damage found on some farms of 
Voronej and Poltava, and in Podolia serious damage at Ekaterinoslav, 
Samara and Saratov ; the insect observed at Astrakhan and in Bessarabia ; 
(12) Feltia {Agrotis) exclamationis Schiff, noted at Riazan; (13) E. segetum and 
E. exclamationis are two competing species as regards time of flight, and one 
preys on the other ; at Tula the number of E. exclamationis almost exceeded 
that of E. segetum ; (14) Episilia ( Agrotis) simnlans Hufn. noted at Kiev 
on rye and cn beet leaves ; the larvae destroy the stalk almost level with 
the ground, the plant then falls and is completely devoured. 

III) Hymenoptera — (1) Cephas pigma&us D : a small number ob¬ 
served at Riazan ; also noted at Orel, Ekaterinoslav, in considerable quanti¬ 
ties ; at Kherson it occurred everywhere in the same amount as in previous 
years ; also noted at Stavropol; (2) Athalia spinomm Fabr. at Kiev, accord¬ 
ing to the observations of V. M. Kostinskij, oviposited on the edge of hemp 
leaves ; at Kharkov, Kkerscn and Astrakhan it damaged hemp ard turnips ; 
(3) Bruchofagus gibbus Boh., at Orel, caused much damage to seed clover, 

IV) Diptera. — (1) Hylemyia ( Leptohylemyia) coarctata Fall., at Orel, 
occasioned less injury than in 1913 ; at Kiev the damage to the sowings of 
spring wheat was 10 %; the rye sowings suffered 12.5 to 15 %] (2) Agromyza 
flonim Fabr. noted among injurious insects at Kiev; (3) Oscinella frit D, 
observed at Ufa, Orenburg, Smolensk, Moscow and in Eivonia ; at Orel, 
it wrought much havoc to spring grain crop sowings ; the early sowings 
(25th July) of rye and barley suffered more than the late {17th August) ; 
traces of damage were found at Riazan ; at the agricultural experimental 
Station of Chatilov (province of Tula) StcherbAxov observed injury occa¬ 
sioned by this dipteron to maize, the damage being of the typical character 
of that occasiored to grain crops ; the maize plant was not destroyed, it 
had a very strong stalk and in this way proved its capacity to produce a 
good cob; at Kie\, the insect caused injury to spring cereals; in some local¬ 
ities, in April, the injury wa 44 % of the sowings ; this dipteron did da¬ 
mage at Ekaterinoslav ; inconsiderable injury was observed at Kherson 
to oats and barley, and on some farms in Podolia ; (4) Chlorops taeniopus 
Meig, was noted at Riazan and Orel; it seems to be widespread at Ekater- 
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inoslav and to attack barley by preference; on the nth June Vitkowskij 
observed a new injury caused by the insect: it attacks the growing bud, 
upward growth is checked, the plant swells abnormally and bex-omes a 
monstrosity, the height of these monstrosities does not exceed 6 inches while 
the neighbouring plants attain 2 ft. 3 34 inches and more and have already 
eared; the* monster stalk attains 9 to 12 centimeters in diameter; (5) Ce - 
cidomyia destructor Sa) T was observed at Perm, Ufa, Riazan, Tula and Eka- 
terinoslav; at Orel it injured the spring wheat and rye; w r as reported on 
some farms in Podolia and in the Crimea; (6) Lasioptera cerealis Lind, found 
at Orel and Riazan ; in the latter government it was accompanied by 
Oscinella frit L- 

V) Hemiptera. — (1) Aelia acuminata L* and Eurygaster maw a L<, 
occurring very widely at Riazan ; the last named species was observed on 
rye ears ; the insect was found beneath stacks (40-56 individuals found 
beneath two stacks in the district of Mikhailovsk); the migration of the insect 
to the forests began in the middle of July, and the number there had increas¬ 
ed from the middle of August; (2) Aelia acuminata and JE. integripes Put. 
were found on cultivated plants at Stavropol; (3) Eurygaster sp. was record¬ 
ed among injurious insects at Orenburg ; (4) Trygonotylus ruficornis Geof. 
w r as observed at Riazan and Stavropol; (5) Adelphocoris lineolatus Goeze, 
at Kiev, was seen by VasiliBV to feed on the nectar of the flowers and juices 
of the floral buds of the mallow ; at Ekaterinoslav it devoured lucerne, and 
at Kherson it was found on the same plant; at Kuban it was found on beet 
sowings ; it is mentioned among injurious insects at Stavropol; (6) Macrosi - 
phumgranaria Kirby, at Riazan, where it was found cn the leaves of rye, 
wheat and oats (the aphid sucked the juice from the leaf and the base of 
the ear) ; on the glumes of oats, the insect produced white spots and caused 
reduction of the grain ; the attacks were in the proportion of 20 to 25 %; 
at Ekaterinoslav the aphid was found on the leaves and ears of barley ; 
(7) Pentaphis tvivialis Pass, was observed in large quantities on the roots of 
barley at Ekaterinoslav ; it was also reported in the Crimea; (8) Toxop - 
tera graminnm Rond. ; at Ekaterinoslav, severely attacked barley and oats ; 
(9) Tetraneuva rubra Lieh,; was observed at Ekaterinoslav and in the govern¬ 
ment of Tchernomorsk ; (xo) Brachycolns noxius Mordw. ; presence recor¬ 
ded in the Crimea ; damage not so extensive as might have been expected 
at the beginning of spring, which is to be put down to the strength and uni¬ 
formity of growth of the grain crops. 

VI) Orti-ioptbra. — (1) Pachyiylus migratorius L.; at Orel a small 
number were found, and also at Riazan ; at Kharkov, on the 9th July 
at 10 p. m., the flight of a considerable swarm of these insects was ob¬ 
served ; at Ekaterinoslav the insect was noted on maize (with P. donicus 
If.) ; at Astrakhan locust control was organised in a locality where they co¬ 
vered X02 V 2 acres, the cost was about £ 30 ; the same control was under¬ 
taken at Stavropol, Ekaterinodar, Baku and Elisavetpol; (2) Calliptamus 
italicus It. caused injury at Saratov and Astrakhan; (3) Locusts (species 
not identified): at Orenburg locust control was organised from 15th May 
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till the beginning of July, the cost exceeding £ 400 ; the same was done 
at Baku, Elisavetpol, Ekaterinodar and in the region of Tourgajsk. 

VII) Thysanoptera. — (1) Anthothrips ami mitts Fabr. was met with 
very frequently on rye ears at Kaluga ; (2) Haplothrips tritici Kurd, and 
Stenothrips graminitm Usef. were observed in considerable quantities ; 
the former sucked the glumes and grain of rye, the latter was found on oats 
and seemed to lead to whitening of the ears; in June and J nly H. tritici 
was found in quantities on the inflorescences of red clover (it was less fre¬ 
quent on white clover) ; at Tchernigov, it was observed that the Thysa¬ 
noptera had been carried away from the land where previously found, 
through the agency of red clover roots ; at Ekaterinoslav they occurred very 
widely and attacked wheat and oats (in the latter case, H. tritici ); at Astra¬ 
khan these Thysanoptera caused injury to w r heat, and w*ere found very ex¬ 
tensively on this crop in Bessarabia. 

VIII) Insects attacking special crops. — (A) Beetroot — (i) 
Bothynoderes punctiventris Germ., at Kiev, in 1914, as in the previous year, 
it was found in smaller numbers, so that no control measures were organised 
on many farms ; at Kharkov, Tckernigcv, Ekaterinoslav and Ekaterinodar, 
it caused injury; (2) Lixus ascanii L. : at Ekaterinodar, M. Vasiliev 
noted its eggs, yellow in colour, on the stalks of Amaranthus blitum L- with 
which a beet field was severely infested ; (3) Psalidium maxilosum Fabr. 
observed at Ekaterinoslav ; (4) Tynamecus palliatus F noted at Kiev; 
(5 )Lipams coronatus Goeze found on May 14 in the small ditches surrounding 
land under beet, on the 17th May it was observed that the eggs had been laid 
in the soil; on the 29th May some eggs were found near the roots of a car¬ 
rot ; on the 8th June the eggs were found laid on carrot roots ; at the end 
of June larvae appeared, and on the 1st September they returned into the 
ground; the adults devoured the leaves of the beet (beginning with the pa¬ 
renchyma of the midrib) and the carrot (eating transversely) ; (6) Cassi - 
dula nobilis L* noted at Kiev ; (7) Castroidea polygoni E- noted at Kiev ; 
(8) Thanotophitus sinuatus L. at Kiev ; the larvae injured the crops 
of beet and Chenopodium album ; in the laboratory of the agricultural Sta¬ 
tion of $mielna, the adults readily eat the leaves cf che beet; (9) Aphis 
euvonymi rumicis papaveris F., at Kiev ; the insect was found on the upper 
and under surface cf beet leaves; viburnum and jasmine are centres of 
propagation of this aphid on the beet; Vasiliev found females of this insect 
cn the roots of beets left on the field after the crop ; (10) Macrosiphuni cir- 
cumfectum Buskton at Kiev, found on the beet; (11) Lygtts pmtensis L. 
appears to winter in the adult form; Vasiliev found this insect, in 1913* 
on the upper part of the root stock of rotted beets w r hich had lain on the 
field through the winter ; on the 18th July 1914, eggs were found on a fen¬ 
nel stalk ; (12) Piesma capitata Wolff. : at Kiev, this insect had laid its eggs 
on the lower part of beet leaves in spring and summer ; there are 2 genera¬ 
tions and the adults of the second hibernate ; on the 3rd August Vasiliev 
observed the insect feeding on the nectar cf the mignonette; (13) Bibio 
hormlanm E and Bibio marci L. at Kiev, the former in small numbers, hut 
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the latter in considerable quantities in April ; at Astrakhan both species 
appeared, and they were numerous throughout the government. 

Among other insects injuring the beet, there were also observed, at 
Ekaterinodar, the " earth fleas ” (Halticini) and the larvae of the cock¬ 
chafer. Other insect pests of the beet are indicated above. 

(B) Mustard. — At Astrakhan, Phitella cruciferamm Zell, in¬ 
jured this plant in the region of Jimkursk ; in June, about 2750 acres were 
destroyed ; the presence was also observed of: Pier is daplidice I v ., P. rapae 
Iv., Colaphus sophiae v Schall, Phylloireta crucifer a e Goeze, Athalia spinanmi 
Fabr., (Pyrausta nnbicds, at Kiev, was referred to above). 

A list of 32 publications accompanies the paper. 

824 - Diaspids Collected in Southern Italian Somaliland, — malenotti Kttore in Redia, 
Vol. IX, Part 2, pp. 321-358, PI. VIII-X. Florence, March 24,1916. 

Description of the diaspids gathered in 1913 by the SteianinuPaoli 
Scientific Mission, in Southern Italian Somaliland : • , 

(1) Aspidiotus ( Evasp .) destructor Sign. (— A . tvanspwrens Green, 
A. tra/islucens Ckll.), on leaves of Cocos nncifera , at Merca, and on leaves 
of Xylocarpus obovatus near the mouth of the Djouba, June 1913; (2) A. 
(Evasp.) cyanophylli Sign., on leaves of ManihotGlaziovii at Djelib on the 
Djouba, June 1913; (3) A. (Evasp.) orientalis Newst. (=■ A. osbeckiae Green, 
Chrysomphalus pedroniformis Ckll.) on branches and fruits of Calotvopis 
procera and on fruits of Solannm anmdo, at Moukdicha, May 1913; (4) Chry¬ 
somphalus rossi (Mask.) Ckll. var. ferrandii Malen. n. vai\, on leaves of 
Garcinia somcdensis, November 1913, at Dough, where the host goes by the 
name of ft Ferrandi tree ” ; (5) C. Piceus Malen. n. sp. very numerous on 
leaves of Cassine Schweinfurthiana (?), called by the natives “ Calangcal ”, 
at Aden Caboba, October 1913; (6) Pseudaonidia qmdnareolata Malen. 
n. sp., on the bark of Acacia Asak at Allengo, September 1913: (7) P. articu- 
lata (Morg.) ( = Selenaspidus articulatus Morg.), on leaves of Xylocarpus 
obovahts at Djutnbo, near the mouth of the Djouba, and on leaves of 
Salvador a persica , June 1913; (8) Hemiberlesia fissidcns (Ddgr.) var. 
constrida Malen, n. var., on !ea\es of Rhizophora mucronala at Djuinbo, 
near the mouth of the Djouba, 13th June 1913, and on leaves of 
Hyphaene pyrifera Beeeari with Chionaspis pseudo-nivea Malen, n. sp. 
011 the shore of El. Sal, 21st June 1913 ; (9) Parlaloria ( Wehsteviella) 
bhmchardi (Targ.) on date palms, at Merca, 6th June 1913; (10) Di- 
uaspis reticulata Malen. n. sp.,011 leaves of Dobera Macahtsoi at Quambatti, 
November 1913 and on both leaf faces of an undetermined member cf 
the Capparidaceae, at Mailable, 28th July 1913 ; (11) D . reticulata var. minor 
Malen. 11. var., on both leaf faces of Balanites somalensis near Matagnssile, 
24th September 1913 ; (12) D. berlesei Malen. n. sp., on the under surface of 
the leaf of a member of the Capparidaceae, perhaps of the genus Cadaba , 
at Biobahal, on the Djouba, 26th September 1913 ; (13) Chionaspis usamha - 
rica Ddgr., on the under surface of the leaves of Xylocarpus obovatus at the 
’ month of the Djouba. September 1913; (14) C. elongata Green, cn the under 
•surface of the leaves of Cassine Holstii , near Djcumbo, 12th June 1913 ; 

C. pseudo-nivea Malen. n, sp. on leaves of Hyphaene pyrifera , with a 
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number of individuals of Hemiberlesia fissidens (Mgr.) var. comtncia Ma- 
len., on the shore of El Sai. 21st June 1913 ; (16) C. paolii Malen. n. sp., 
on the leaves of Mari setts chaciophyllus at Bour-Meldac, 23rd July 1913 ; 
(17) Lepidosaphes ( Coccnmyiilus ) somalensis Malen. n. sp., on the trunk bark 
of Acacia Asak with Psendaonidia quadr.areolala Malen., at Allengo, Sep¬ 
tember 1913, 

825 - Some Miscellaneous Economic Insects found in New Jersey. — Weiss harry b 4 

in The Canadian Entomologist. Yol. N^III, No 4, pp 241-143. Ronduii, Apnl 1916. 

Callopistyiafloridensis Guen. (“Florida fe^l'■cutworm ,, ).—This insect, a 
lepidopteron already recorded by the Author as doing considerable damage 
to ferns in greenhouses, was found to be effectively controlled by spraying 
with fresh pyrethrum, one ounce to one gallon of water, plus one half ounce 
of soap. Also applied with a bellows with similar results. 

Phytomyza chysmihemi Kowarz (“Chrysanthemum leaf miner'' or “mar-' 
guerite fly"). —This insect does considerable damage to chrysanthemums in 
various greenhouses in northern New Jersey. The larvae mine the leaves. 
Nicotine solutions are effective against this insect, in place of the more or 
less unsatisfactory method of picking off and destroying infested leaves. 

Oberea tripunctaia Svederus (“dogwood twig-girdler”).— This coleop- 
teron causes withering of the leaves of Connts florida at the tip of the 
infested shoot. It is widely distributed in New Jersey, but as a rule does 
not occur in sufficient numbers to do any considerable damage. 

Hemichionaspis aspidistras Sign. — In many fern houses in New 7 Jer¬ 
sey this scale insect is a dangerous pest. It is also continually introduced 
on Aspidistra plants imported from Belgium. There is no satisfactory re¬ 
medy, and infested leaves are usually pulled off and destroyed during re¬ 
potting or turning over the stock. 

Isisoma orchideanm Westw. (“Cattleya fly”). —This Chalcid, known as 
the Cattleyafiy, deposits one or more eggs in the buds of Cattleya, and de¬ 
velopment and pupation take place inside. The pest is found in practic¬ 
ally all orchid houses of New Jersey where Cattleya species are grown, and 
is also continually introduced in orchids imported from South America. 
Fumigation with nicotine extracts is recommended to kill the adults. 

Aphrophora parallela Say and Cecidomyia minicola 0 . S. — Observed 
on pine trees in nurseries, but no injuries to the trees could be detected. 

Corythnca arenaia Say. This lace bug is found on the leaves of oaks and 
other trees in various parts of New Jersey. 

826 - Diptogasier labiata n. sp. and D. aerivora n. sp., Nematode Parasites 
of Saperda tridentata and Leucoiermes lucifugus, in Kansas. — Mer- 

ril J. H. and Fcrd A. I,, in Journal of Agricultural Research, Yol. VI, No. 3, pp. 215-127, 
Fig 1-3. Washington D C., April 1;, 1916. 

A description of the life cycle and habits of two new' nematodes Diplo- 
gaster labiata and D. aerivora, found as parasites of Saperda tridentata Oliv. 
(“elm borer”) and of the white ant Leucoiermes lucifugus Rossi. 

D'. labiata lives in the digestive canal of Saperda. The numbers pre¬ 
sent therein are so large that the walls of the intestine are broken, the abdo¬ 
minal cavity is invaded, and the death of the insect caused. 
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The individuals of D. aerivora live as parasites in the cephalic region 
of Leucotermes ; they are more numerous in the neighbourhood of the 
mouth parts. Their number ranges from 1 to 75 per insect. 

Experiments undertaken in order to ascertain whether the nematodes 
can be introduced into the body of the Leucotermes and produce the para¬ 
sitic affection artificially gave positive results. White ants brought into 
contact with cultures of nematodes in wet soil were infected and died in 
12 days. 

827 - The Efficacy of Aphelinus silvestrii in Control of Chrysomphalus 
dictyospermi, in Sicily.— De Gregorio A. in Nuovi Annan di A gn colt urn viti¬ 
ll am, Vth year, Ylth Series, Part I, pp. 18-19. Palermo, January-March 1916. 

In confirmation of his previous observations (1) the writer reports 
that in the neighbourhood of Palermo he obseived so considerable an increase 
of Aphelinus silvestrii that the latter almost completely destroyed the fa¬ 
mous citrus scale insect Chrysomphalus dictyospermi for which he proposed 
the new name of Aspidiolus agntmincola. This scale insect has not yet entire¬ 
ly disappeared, but the hymenopteron, its natural enemy, has reduced 
it so such an extent that it no longer causes injury to the plants or their 
fruits. 

S28 - Efficacy of Various Arsenical Preparations in Control of Insect Pests. — battail j 

in he Progn's ayicolc et viticrle, 331c! year, No. 19; pp. ^48-452. Montpclliei, May 7, 19x6. 

The arsenic salts most in use as insecticides are : sodium arsenate, 
calcium arsenate, lead arsenate, copper arsenite, iron arsenate and copper 
arsenate. Their toxic action is in proportion to their content of arsenic. 
We have therefore : 


Calcium arsenate. 37 9 °u of arsenic 

I v ead ” . 16 7 ” 

Anhydrous sodium arsenate . . . . 36.0 ** 

Copper arsenite. . 3P5 ” 

Iron arsenate. 33.6 ” 

Copper ” 32,0 ” 


This scale of values, however, is slightly modified in practice for sev¬ 
eral reasons, the chief of which are : the solubility of the arsenic salt, the 
formation of salts which act as though they were impurities and lower the 
percentage of arsenic in the compound, the presence of chlorides, and the 
addition of Bordeaux mixture for the purpose of controlling mildew at the 
same time. 

Sodium arsenate is the most soluble, but its action is transitory, and 
it may seriously burn the green parts of the plants as soon as the dose of 
X per 1000 is exceeded; it is therefoie only used in the preparationof the 
other arsenical compounds. 

Calcium arsenate is the richest in arsenic and is also the most effec- 
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tive in application. It is obtained by the reaction of milk of lime on a 
solution of sodium arsenate, viz : 


416 gm [2Na 3 As 0 4 ] + 222 g [sCa (OH) a ] = 39S g [Ca 3 (As 0 4 ) 2 ] + 240 g [6NaOH]. 


The result is 398 grains of arsenate of calcium and 240 grams of soda 
or 638 gr. of substances containing in all 150 gr. of arsenic, or 23.5 %. 

The presence of the soda, which remains adhering to the leaves after 
evaporation, therefore reduces the toxic value of the compound 38 % 

(—)• 

\ 37.9 / 


For the rest, a large proportion of the soda may be allowed to settle 
at the time of preparation, and if care is taken to use an sodium arsenate 
absolutely free from chlorides, the calcium arsenate will be superior to 
all other preparations of arsenic. The most suitable proportions are : 500 
gr. of sodium arsenate and 200 gr. of fat lime or 380 gr. of calcium hydrate. 

In arsenate of lead the toxic property of the arsenic is added to that 
of the lead, so that its insecticidal action is in no way inferior to that of arsen¬ 
ate of calcium, but it is much dearer and much more difficult to prepare. 
It is obtained by allowing a solution of lead acetate to react on sodium 
arsenate. The percentage of arsenic in the product is 10 %. 

The copper arsenite is obtained by allowing trisodium arsenite to 
react on a solution of copper sulphate; the content of arsenic in the 
product is 17.4 %. 

Finally, iron arsenate and copper arsenate are obtained by causing 
sodium arsenate to act on a solution of iron sulphate or sulphate of copper; 
the percentage of arsenic in the product is 17.2 and 16.9 respectively. In 
spite of the impurities which form in the preparation of the mixtures, cal¬ 
cium arsenate is therefore much more active in proportion than all the 
other preparations of arsenic. 

The presence of chlorides weakens the properties of the insecticides. 
These chlorides may very well be contained not only in the arsenate of so¬ 
dium, but also in considerable quantities in water, especially in well water 
(2.5 to 3 gr. per litre). It is therefore preferable to use running water as far 
as possible. 

To the arsenical preparation Bordeaux mixture is often added, reduc¬ 
ing its toxic action. In a 1 % mixture the weight of the precipitated 
hydrate of copper oxide is 385 grams per hectolitre; on the other hand, the 
arsenical mixture obtained with milk of lime and separated from the sodium 
water contains 398 gr. of arsenical precipitate with a content of arsenic of 
37.9 % (150 gr.). By mixing the two precipitates, atotal weight is obtained 
of 783 gr. with only 19 per cent of arsenic. 


S29 - The Efficacy of Hot Water Treatment against “Coehyiis and “Eudemis,,. — topi 
Majrio in Rcndiconti delle sedute della Reale Accademia dei Lincei, Classe di Sciensefisicke > 
matemaiiche e naturali, 5th Series, Vol. XXV, 1st Half Year, Part 7, pp, 524-528. Rome, 
April 2, 1916. 

M. Semichon, who proposed this treatment, declared it effective against 
the eggs and larvae of Conchylis ambiguella, Polychrosis botrana and Sparga- 
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nothis pilleriana ; against aphids, fungi with' external mycelium 
(oidiumj and the external fructifications of the fungi. The writer’s 
experience was confined to the summer generation of Conchylis and Poly- 
chrosis , especially their eggs. Experiments were carried out both in the 
fields and the laboratory, chiefly with water at 55°-5^° C. The results ob¬ 
tained lead to the conclusion that the proposed sprayings with hot water 
only, at such a temperature that it cannot injure the plant (1) are almost 
entirely ineffective against the eggs of Polychrosis and Conchylis . The 
effectiveness against the larva is very doubtful. In any case they could 
hardly be reached, being sheltered in the floral buds or even inside the 
grapes. Only an immersion for 10 minutes in water at 65° C. (probably 
even only at 55 0 ), is found sufficient to sterilise the eggs. It does not 
appear possible to make any practical application of this result. 

830 - Bridge Grafting for saving Fruit Trees with Injuries due to Animals or Mechani¬ 
cal Causes. — Set No. 758 of this Bulletin . 

831 - Triaenodes bicolor and Hydrocampa nymphaeaia in the Rice Fields 
Of the Province of Milan, Italy. — Supino F. in Rendiconti del Rcale Istitnto Lombardo 
di Scicnze e Lcttere , Series II, Vol. XI,IX, Parts II-III, pp. 108-114 Milan, r<)j 6 

The study carried out in the rice fields of the environs of Milan in rela¬ 
tion to the aquatic larvae which, according to farmers, caused more or less 
injury to rice, proved the existence of three different insects : Stratiomys 
chamaleon Iy., an absolute^ harmless dipteron, and two injurious species, 
Triaenodes bicolor Curt, and Hydrocampa [Nymphula) nymphaeaia L. 

Triaenodes bicolor (order Neuroptera, sub-order Trichoptera, family 
Eeptoceridae). — The larva of this insect cuts the leaves of aquatic plants 
for use as a sheath or cover and in the rice fields uses the rice leaves for that 
purpose, partly destroying them. 

Hydrocampa [Nymphula) nymphaeaia (order Eepidoptera, family Py- 
ralidae, sub-family Hydrocampinae [Nymphulinae]). — This is one of the 
rare lepidoptera the larvae of which live in water; this larva also cuts the 
leaves to make a sheath for itself ; but what is more important and renders 
it more injurious than that of the Triaenodes , is that it attacks not only the 
rice leaves, but also the young plants, feeding on them. 

Eor control, it is advised to put carp in the rice field. They de.stroy 
a large number of the larvae, as was ascertained several times with certainty. 

832 - Tychius quinquepunctatas, a Coleopterous Pest of Beans in Apulia, Italy. 

— G. Grandi, in Bcllettino del Labomtorio di Zoologia verier ale ed a gratia della R. Scuola 
superiore d' A^ncoltura m Portia , Vol. X, pp. 103-119, Fig. 1-6 Portici, Marcli 18,1916. 

In April 1915, there was an extensive invasion of Tychius quinque ~ 
pnnetatus E., in the bean fields of the commune of Puvo di Puglia, The 
adults feed on the parenchyma of the soft leaves and young pods of the bean. 
Mating occurs in the first half of April, and the females oviposit in a hole or 
tunnel previously bored with their rostra in the wall of the pod. As soon 


, ’ U) 'I'ests have shown that on thoroughly wet leaves with water at 65°C., burns are produced 

ajl<a evea the adult leaves. • (Ed.) 
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as the larvae hatch they gnaw away the outer seed cover, and through the 
caruncle or at any point of the seed they enter the cotyledons which they 
gnaw and crush easily with their strong biting jawrs. The injury they thus 
cause is very serious, and in the case of extensive infestations the loss may 
be 5° % or even 75 % of the entire crop. 

Unfortunately no natural enemies of this member of the CurcnlioniJae 
are yet known. Resort must therefore be had to artificial means of control 
Among the most effective there are recommended : 1) disinfecting the 
ground by injections of carbon disulphide ; these injections must be made 
immediately after the crop, to the amount of 30 to 50 cc. of liquid per 
square metre ; this destroys the larvae and pupae, but care must be used and 
the necessary precautions taken in the neighbourhood of any r trees; 
2) bean cultivation should be replaced by some other for some years; this 
is advisable when feasible economically, and may be made so if all the 
farmers of the region without exception arrange to take this step. 

833 - Ligyrus fossator and L. fossor, Coleoptera attacking Sugar Cane, in Brazil. 

— Chacaras e Qutntaes, Vol. XIII, No. 4, pp. 24S-249, Fig. 1-83. St. Paul, April 15, 1916. 

The northern States of the Brazil Union have for a long time deplored 
the grave injury caused to sugar cane plantations from time to time byccleo- 
ptera called “bezouros dos cannaviaes”, sometimes causing destruction of 
the crop. Dr. Careos Moreira, chief of the Laboratory of Entomology of 
the National Museum of Rio de Janeiro, was instructed by the Ministry of 
Agriculture to study these insects. His researches at Pernambuco proved 
that the “ bezouros ” of the sugar cane plantations are numerous, but 
that the most injurious of all is Ligyrus fossator Dejan, the larvae of 
which, called at Pernambuco “ pao de gallinhas ” because hens are very 
fond of them, live in the soil and gnaw all the rooted fragments of cane 
within their reach. This same parasite of the sugar cane has already 
been reported in French Guiana. 

There are advised as means of control : 1) injections of carbon di¬ 
sulphide ; 2) flooding and subsequent drying of the soil; 3) turning over 
the soil and collecting all the larvae by hand ; 4) use of light traps for 
capturing the adults. 

A sure and cheap means for destroying a large of number of larvae is 
based on the fact that after heavy rains pools of water form in the lower 
parts of the plantation. The larvae beneath die of asphyxia. When the 
pool dries up, the larvae gather at its edges in search of moisture. They 
may then be destroyed in large numbers by burning straw at the point 
where the moisture has barely disappeared. In order to destroy the lar¬ 
vae farther away from the surface, the ground must be flooded or watered 
with distillery residue, or carbon disulphide injected. 

At Allagcas the sugar cane is also injured by another coleopterous 
insect Ligyrus fossor Latr., which is controlled in the same way. 

The sugar cane is also attacked by scale insects which live on the culm, 
chiefly beneath the leaf sheaths, and which cause extensive damage when 
they get near to the rooted cane fragment or pass into the roots. To destroy 
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these parasites a piece of cane must, before planting, be steeped in a solu¬ 
tion of calcium sulphide of 5 0 Beattme strength or a 2 % emulsion of soap 
and kerosene, for 15 minutes. 

834 - The Leopard moth (Zeuzera pyrina), a Dangerous Imported Insect Enemy 
Of Shade Trees in the United States. — Howard U. o. and Chittenden F. H. in United 
States Department or Agriculture, Farmer's Bulletin 70S, pp. 1-10, Fig. 1-4 Washington, 
D. C. February 14, 1916. 

In the Hudson Valley and on the Atlantic seaboard, from Massachusetts 
to New Jersey, shade and ornamental trees and shrubs of many kinds, 
with the exception of evergreens, are severely injured by the larvae of the 
lepidopteron Zeuzera pynna Fab. (Z. aesculi L., Z. decipiens Kirby), a 
European species accidentally introduced a short time since in the United 
States. 

These larvae mine long tunnels in the living wood and stop growth to 
such an extent as to cause the death of the plant, especially in young trees. 

In any case the presence of these tunnels weakens the trees, so that they 
are less able to withstand wind pressure, and also opens a path for other 
insects or germs of the most varied diseases. 

The trees attacked are not only the horse chestnut, chestnut, walnut, 
oak, maple, alder, birch etc., but also fruit trees, such as pear, apple and 
plum trees, etc. 

Some birds and mammals are among the most effective natural ene¬ 
mies of these insects. 

Artificial means of control: 1) cutting and destroying the infested wood; 
2) injecting carbon disulphide into the tunnels bored and afterwards block¬ 
ing up the apertures very carefully; 3) lighting very bright fires in those parts 
where the insects abound; the pests will be attracted by the light and fall 
into specially arranged pans filled with water and petroleum. 

835 - Pseudococcus citri, P. bakeri, P. citrophilus and P. lortgispinus 
in the Citrus Plantations of Southern California. — Clausen Curtis p. in Agricultural 
Expenmen 4 Station, Berkeley , California , Bulletin No 258, pp. 1-4*8, 8 Fig. Berkeley, nub. 

Four species of Pseudococcus : P. citri Risso, P. bakeri Essig, P. citro¬ 
philus Clausen Mss. and P. longispimis Targ. are particularly injurious 
to citrus trees in Southern California, especiall}- in the seaboard region, where 
the moisture and heat conditions favour their growth. On the other hand 
the outbreaks become mere and more sporadic and rare in the interior. 

(1) P. citri Risso. — First reported in 1880 in the county of San Diego 
whence later on it spread into the countries of Orange, Eos Angeles, Ventura 
and Santa-Barbara. Owing to the considerable quantity of the juices which the 
adults take from the young branches and fruits, many leaves fall, and the 
fruits discolour and are very tardy in growth. At the time of flowering, 
the insect frequently causes fall of the leaves and the barely set fruit. The 
larvae likewise occasion extensive havoc. They extract the sap and chloro- 
phyill from the leaf cells and secrete a large quantity of honeydew, thus occa¬ 
sioning the appearance of a rich cryptogamic vegetation (Meliola Comet- 
J* ae ) The latter clogs up the apertures of the stomata, which hinders the 
factions of the leaves. 
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The principal hosts of P. citri are Asparagus officinalis ; Strelitzia gi- 
gantea (bird of paradise flower) ; Callistemon lanceolatus (bottle brush); 
Bommrdiasp.* Umbellularia califoynica (California laurel); Cestmm spp. ; 
Citrus medica var. genuina ; Coffea arabica ; Coleus Blmnei; Columbium 
sp. ; Gossypium peruvianum ; Geranium sp. (cranesbill) ; Cncnmis sativus ; 
Ceanothus integerrimus (deer brush) ; Qordyline te,minalis / Hedera Helix ; 
ferns ; Fuchsias p. ; vine ; Passiflora edulis ; Jasmin; Plumbago sp. (leadwort); 
lemon tree; magnolia ; Ipomoea Bona-nox (moonflower) , nettle , Solanum 
Douglasii (nightshade) ; Nerium Oleander ; orange tree ; Panax monstrosa ; 
Paeonia spp. ; Solanum muncatum , Phyllanthus carolinensis ; Euphorbia 
pulcherrima ; Citrus decumana (pomelo) ; potato ; Solanum jasminoides ; 
gourd ; Passiflora violacea ; Sequoia sempei virens (redwood) , Begonia sp. , 
Tacsonia jasminoides ; tobacco ; Cyperus alternifolius (umbrella plant) and 
Zebrvna pendida (variegated van dering Jew). 

(2) P. bakcri Essig. — Was first discovered on Sambucus glauca (elder) 
in the neighbourhood of Santa Paula, county of Ventura, whence it made its 
way into the counties of Santa Barbara, Eos Angeles, Orange, San-Diego, 
Riverside and San Bernardino. 

The injuries it occasions are the same as those of P. citn . The larvae 
and adults attack by preference the tender leaves full of sap, where they 
gather in numerous colonies. 

Hosts; apple; Aesculus califonnca (buckeye); Umbellularia calif ar¬ 
nica ; Aleurites triloba (candlenut) ; Agave americana ; Coleus Blmnei; Ce¬ 
stmm sp.; Cordyline terminalis ; Sambucus glauca ; ivy ; Enterolobium sp. ; 
Erigeron canadensis (horseweed) ; Iris ; Cydonia japonica, lemon tree ; 
Lilium Parryi (lemon lily); Phaseolus lunatus (Lima bean); Choisya ter- 
nata (Mexican orange); nettle ; Solanum Douglasii ; orange tree; pear tree 
Solanum jasminoides] Salix sp.; HcliantJms annmis] walnut; Grevillea ro- 
busta (silk oak). 

(3) P. citrophilus Clausen Mss. — First appeared in 1913 near Uplands, 
county of San Bernardino. Was mistaken for P. citri , causing much anxiety 
to the local fruit growers. The injury it causes is never serious. It may 
at most occasion the fall of some flowers or young fruits of the lemon tree 
and discolouring of the orange tree fruit, but always to a very limited 
extent. 

Hosts : Azalea ; Rubus villosns ; Ficus pumila (climbing fig); fig tree; 
ivy ; heliotrope ; lemon tree ; orange tree , mallow ; Choisya ternata ; Bras- 
sica nigra : Solanum Douglasii ; Schinus Molle (pepper tree) ; Chenopodinni 
album (pigweed) ; walnut; Melilotus alba ; potato ; Rubus nutkanus ; rose 
bush; rhubarb; Lolium perenne; Grevillea robusta; Helianthus annum. All these 
plants are not equally fiequented. The presence of Ps. citrophilus is 
rather rare on some of them. Others, however, such as the potato, rhubarb 
and Grevillea are more often attacked than citrus plants. 

(.-1) P. Longispinus Targ. — Common throughout Southern California, 
in the counties of Santa Barbara, Ventura, Los Angeles, Orange and San 
Diego. 

Hosts ; Begonia spp.; Strelitzia giganfea ; Richardia africana (calla) ; 
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Aleurites triloba ) Agave americana j Cineraria cruenia Citrus medica var. 
gamin a ; Coleus Bluntei ; Epiphyllum spp. (crab cactus) ; Croton Tiglium ; 
Cordyline terminalis (dracaena); ferns; fig tree; Flacourtia sepiaria ; Fuchsia 
spp. ; Erythea edulis (Guadeloupe island palm) ; Psidium Guajava (guava) ; 
lemon tree, mango tree ; Ipomoea Bona-nox ; Nephrodium amplum ; Nerium 
Oleander ; Opnntia spp. , Phormium tenax var. variegatum ; plum tree ; 
Cycas revolitia ; Platycerium spp. ; Stangeria schizodon ; Sterculia Gregori ; 
Cypeths alternifolhis ; lamia spp. Chiefly tropical and subtropical species 
introduced into California as ornamental plants. 

Cordyline terminalis { dracaena) is chiefly injured by the adults, which 
sometimes gather in large numbers on the terminal buds and prevent 
growth. 

Among the natural enemies of these species of Pseudococcus in Cali¬ 
fornia, there are : i) Symph-erobius calif or nicus Banks (brown lacewing); 
the female lays its eggs on the leaves and the fruits of the infested citrus 
plants, and tire larvae emerging, like the adults, destroy a large quantity 
of Pseudococcus ; 2) Leucopis betta Loew, the only really effective natural 
enemy of P. citrophilus ; 3) Cryptolaemus montrouzieri Muls. ; spreads 

very slowly and with difficulty, and can only live in a few very limited coast 
localities where it finds the conditions of moisture and temperature heeded 
for its growth ; 4) Chrysopa californica Coq. (green lacewing) : its larvae 
attack the larvae and adults of Pscudococcus ; 5) Scymmts guttulatus 
Leo. and S. bipuncmtus Kugel : the latter was import ed from the Philip¬ 
pines in 1910 and is now found in the counties of Ventura and Santa Bar¬ 
bara ; 6) S. marginicollus and S. sordid us Horn : the latter is the most effec¬ 
tive species of Scymmus in controlling Pscudococcus ; 7) Chrysoplatycerous 
splendens How., introduced from the Philippines into the county of San Diego 
and at present spread throughout Southern California. 

Fumigation with hydrocyanic acid, and applications of various anti¬ 
fungus preparations, may give good results, but the best have been obtained 
by simple jets of water under high pressure at the rate of 44 to 66 gallons 
of water per plant. 

S36 - The Woolly Whitefly {Aleurothrixus Howards ) in Florida Citrus Planta¬ 
tions. — Watson j. R. in University of Florida , Airuultural Experiment Station, Jiiilletiii 
No. 126, pp, Si-102. TcJlahp_?see, Fla , 1015. 

Aleurothrixns howardi Quaintance, which was very probably import¬ 
ed from Cuba, was discovered for the first time in Florida in the neigh¬ 
bourhood of Tampa, in the autumn of 1909. In 1914 it had already reached 
the counties of Hillsborough, Pinellas, Manatee, Polk and De Soto, and will 
soon end in becoming common in all the citius plantations of Florida. 

Aleurothrixns causes damage in three ways to the plants attacked : 

1) removal of juice from the tissues, causing the withering of the plant ; 

2) secretion of a honeydew which covers the leaves and fruits and forms 
a good medium for the growth of Meliola Camelliae and other fungi hin¬ 
dering the functions of the leaves and rendering washing of the fruit necess¬ 
ity J 3) colonies of Alcurothrixus are a centre of attraction for the 
^ purple scale ” (Lepidosaphes beckii) so injurious to citrus plants. 
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Among natural enemies, “red fungus ” (Aschersonia Aleyrodis Webber) 
and “ brown fungus” (Aegerita Webberi Fawcett) grow badly on the Aleu- 
tothrixus and certainly cannot prevent its spread. The writer found on some 
dead laivae a Cladosporium (in the proportion of 80 %) which he considers 
to be the direct cause of their death, although he was not able to verify 
his hypothesis by inoculating living larvae with pure cultures. 

The most effective and active natural enemy, however, is undoubtedly 
a small hyrnenopteron {Eretmoceius haldemani) the female of which lays its 
eggs in the bod} 7 of the latvae or pupae of Aleurothrixus. The latter are 
then killed by the larvae hatching out of the eggs in their bodies. 

As regards artificial means of control, good results are obtained by ap¬ 
plying oily mixtures in the early days of March, the first half of June, about 
the middle of August and the beginning of November, when the parasites 
are in their early stages of development and more sensitive to insecticidal 
action. 

The following formula is advised: to 8 lbs. whale oil soap add 2 galls, 
of fine paraffin oil, stirring vigorously all the while so that the whole is 
well emulsified. Add I gall, of water to the emulsion, stirring as before. 
Dilute emulsion to make 200 galls, of spray solution. 

£37 - Icerya pure hast in Florida, United States. — Watson i r in Vmver^in ot 

Florida , Agricultural Experiment Station, Report fer 1914, p. 55. Tallahassee, Fla , 1916. 

Icerya purchasi has continued to spread with continually greater rap¬ 
idity. From August 1913 to March 1914, it was discovered in the follow¬ 
ing localities : St. Cloud, Key West, Odessa (Pasco County), Terra Ceia 
Island, Palmetto, Leesburg, Tavares, Ashton and Narcoosee. 

The damage has been very serious, especially at Key West, where Ice¬ 
rya even attacks Bur sera Simaruba (gumbo-limbo). This plant must be 
added to the list of hosts of this scale insect. 

338 - Bombyx Pint, a Spanish Pest of Pine (1). — Mira jenaro in Revista de 

Montes , Xl^th year, No. 940, pp. 193-202, Madrid, March 15, 1916. 

Reference is made to the extensive damage caused by Liparis proces- 
sionea and Bombyx pint in the pine forests of the /' Dehesa de la Albufera ” ; 
the particulars given chiefly concern the latter insect. 

Many trees entirely defoliated perished rapidly, especially in hot and 
moist regions where transpiration is more intense. 

The control of the insects was undertaken by means of active and 
well organised measures, owing to which, by the resort to every available 
means, an enormous quantity of adults and larvae were destroyed, thus 
saving a considerable number of pines from certain destruction. 

The following were the most effective means used : 

1) Direct control by removal and destruction of the nests of the 
insects; hanging out white cloths at night, covered with a stick} 7 substance 
and strongly illuminated; the adults, attracted by the light, are caught on the 
cloth; 


(Ed.) 


(1) See also B. Jan. 1916. No 136. 
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2) Spraying on the youngest, which are the easiest to get at, arsenate 
of sodium and quicklime, which safeguards the plants against further at¬ 
tacks (arsenate of sodium, 10.5 to 12.2 oz ; quicklime, 2.2 lbs ; water 22 
gaHs.); 

3) Coating the pine trunks over a more or less extensive area with 
a sticky pitch substance. The larvae coming down from the tree and those 
climbing up in search of food stop in front of the coated belt and can easily 
be destroyed. This is a very practical and easy method of control. 

S39 - Lyda hypotrophica, a Hymenopterous Pest of Eplcea in the Forests of 
Roggenburg, Germany. — Parts in Zeitschntt fur anj^euandte Entomolo^ic, Vol. 3, No. 1, 
PP 75-96 Berlin, March 1916 

A very detailed description is given of the occurrence of Lyda hypo- 
trophica Htg. (= Cephaleia abietis L,.) in the forest of Roggenburg (Suabia) 
and the damage it has occasioned of recent years. These data are based 
on observations made in the Royal Forest District of Breitenthal, but 
they are so characteristic that they may be considered as being likewise 
typical for the whole of Suabia. 

In August 1911, in a stand of epicea 119 years old, in the southeast part 
of the said foiest, many trees were remarked with their tops and side bran¬ 
ches entirely- stripped cf needles. This fact was at first put down to the 
excessively dry weather in that year, but on felling some trees later, it 
was found to be caused by injury due to Lyda hypotrophica. In the month 
of September following, all the stands attacked where the insect was likely 
to be sheltered were studied, and the quantity 7, of larvae contained in the 
soil was determined in 323 plots of 1 square metre each distributed over 
different points. It was found, in accordance .with the literature of the 
subject, that stands of 60 to 120 years had suffered most, both with regard 
to infested area and number of larvae. 

The chief object of these experiments was to determine how widespread 
was the occurrence of the insect in the forest. As however the majority r 
of the larvae generally live in that part of the soil which is shaded by the 
largest trees, the latter were almost exclusively used for the experiments. 
The result is that this method only supplies maximum figures as to the pre¬ 
sence of the larvae. 

When in 1912 the Writer took over the management of the forest dis¬ 
trict of Breitenthal, he hastened to obtain average figuses as to the presence 
of larvae in the soil. He not only selected the plots in all parts of the 
forest, but he more than trebled their number. This was the more necessary, 
inasmuch as the first experiments had exhibited great variations in the num¬ 
ber of larvae, even per unit of shaded area. There had been found in one 
district 2083 larvae per square metre of shaded area, while in another the 
number was only 480. 

These experiments have shown that no stand throughout the total 
extent of the Royal forest district comprising 5683 acres was free from 
larvae, independently of the age of the trees. One stand alone showed an 
increase in the average number as compared with 1911 ; generally this 1111m- 
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ber in the different districts was below that of 1911. The reduction was 
at first put down to exceptional circumstances. 

In order to secure exact data, the experiments were continued in the 
spring of 1913, on the same number of plots as in 1912. The number of 
larvae had again diminished. 

The results obtained in the autumn of 1911, in March and April 1912, 
and in March 1913 for all the stands showing 200 or more larvae on the area 
shaded by one tree were compared with each ether. 

It was found that taking as a basis the number of larvae found in 
*1911=100, this number had fallen off 19.5% for the spring of 1912 and 47.5% 
for the spring of 1913. 

From this it is evident that the number of larvae decreased in the course 
of the year observed by the Writer. 

Control measures were only undertaken in 1913; therefore the reduc¬ 
tion was due to natural factors. Laxg has shown that in the forests of 
Upper Franconia, the larvae cf Raplndia ophiopsis can attack the eggs and 
young larvae oiLyda. Yet the reduction in the number of Lyda could not 
be put down to this enemy, as it was only rarely found in the excrement 
of the insect. Traumatic causes, such as injury to the larvae, were also not 
responsible for the reduction in number. Kor were there more parasites, 
as it was observed in 1912-1913 that a large number of larvae shut up for 
several weeks contained only a small number of ichneumonidae. The Writ¬ 
er however, at the end of 1914, found ichneumonidae in some parts of 
the forest in no less numbers than the Lyda flying in June. The outbreak 
of war however prevented him from ascertaining whether these ichneumon¬ 
idae were connected with the appearance of Lyda. Quite possible there 
is a connection, as Baer claims to have observed that the ichneumons ( Poly - 
cinetis aethiops) attack the almost full-grown larvae of Lyda. 

The damage caused by Lyda to the epicea population of the forest 
of Roggenburg was very great, but not sufficient to bring about the death 
of the trees. The tops which were bare the spring of 1912 regained their 
greenness, and in the following year the damage had to a great extent disap¬ 
peared. Only the branches in the lower part and 'interior of the tree 
top, where the sunlight is very feeble, retained their bare appearance. Other 
circumstances, such as the presence of a large number of BostricJrids, were 
not observed. It was likewise not possible to determine to what extent 
the growth of the trees had suffered through the influence of the insect. The 
increase in size depends primarily on the length of time during which the 
insect carried out its destructive work. It is generally supposed that the 
larva destroys the needles during June, July and the beginning of August 
and afterwards shelters in the ground. It is pointed out that this observa¬ 
tion is only partly correct. There are some larvae which remain longer on 
the tree than others. In one case, the Writer observed that certain larvae 
continued to destroy the needles right up to December. 

For effective control of Lyda it is essential to know in good time when 
they will fly. On the occasion of the flight in Upper Franconia it was ob¬ 
served that the larva of Lyda undergoes no external change before con- 
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version into a pupa. The skin *of the larva only shrank a few days before 
it burst. It is pointed out that these changes were never observed by the 
Author, though he studied thousands of larvae. More precise indications 
on this question were given by Scheidter, who found that the larvae which 
have attained complete maturity show deep black oval spots above the eyes, 
visible to the naked eye, which represent the eyes of the future pupa ; they 
are called “ Puppenaugen ” (pupal eyes ). In the months of April, May and 
June 1913, on the basis of this character there were examined 11 800 lar¬ 
vae from 8 different stands, and the number of those ready for transforma¬ 
tion into pupae determined. It was found that this criterion is only partly 
correct. “ Pupal eyes ” do not appear only before conversion into pupal 
form, but as early as the previous autumn or summer. The larvae were 
found with pupal eyes in the month of August 1913. 

This fact is important in practice, as by its aid it may be determined in 
the autumn whether or not there will be a great flight of Lyda in the fol¬ 
lowing spring. 

While observing the evolution of larvae into pnpae the writer also 
ascertained the number of pupae in the above stands. Within a few weeks 
alone he found great variations in the number, which variations oc¬ 
curred at all points at the same time. The cause is probably the weather, 
which exerts an influence on the transformation. A high temperature in 
April is found to favour the formation of pupae. 

The perfect insect emerges very early from the soil, the emergence ap¬ 
pearing also to be related to the weather. If the weather is rainy and foggy, 
only a small number of adult insects are found, while on fine days they come 
out in large numbers. According to the writer mating generally takes 
place on the ground, on the leaves of Graminem and very rarely in the 
crown of the tree. 

With regard to Lyda control commenced in the forest of Roggenburg, 
the Author remarks as follows ; glue bands at a height of about 5 feet 
above the ground proved very successful at the beginning of flight. The 
female insects rarely reach the summit flying, most of them climbing up the 
tree. 

Later on, when the weather allowed the insects to emerge in large 
numbers, and the ovaries of the females were full of eggs, the females tra¬ 
versed the band of glue without being captured. This observation is in 
contradiction with those of many investigators, and therefore the studies 
should be continued. The writer also made experiments with fly-papers 
and obtained excellent results. The high cost of this method of contiol 
however prevented him from repeating the experiments on a large scale. 
In any case they" showed that a substance must be used with the proper¬ 
ties of the glue used for catching flies if it is desired to obtain good results 
with glued bands or strips for controlling Lyda. 


Alfredo Ruggeri, gevenU responsabile. 
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ORIGINAL ARTICLES 


Industrial Retting of Textile Plants by Microbiological Action 

by 

Prof. Giacomo Rossi 

Director of the Institute of Agricultural Bacteriology 
in the Royal Higher School of Agriculture at Portia , Italy. 


The search for a retting method based on bacterial action is due largely 
to the defects existing in the methods commonly used in rural districts, 
and also to the deficiencies in the chemical methods by which it was sought 
to replace them. 

The many chemical methods (all reducible no doubt to a single type 
and aiming solely at dissolution of the interfibrous substances by means 
of a reagent, the excess of which is afterwards neutralised and disposed of 
without injury to the fibres themselves) are by the very conditions of the 
problem incapable of yielding very satisfactory or constant results, for 
tw$ main reasons, one based on the anatomical nature of the textile fibres, 
anci the other on their chemical composition. 

The anatomical impediment lies in the fact that all the stalks the 
fibres of which are to be separated are not of quite the same age, and the 
fibres are consequently not of the same thickness. 

Therefore the quantity cf intercellular matter to be dissolved likewise 
cannot be the same in every respect. 

Hence, there may be an excess or deficiency of reagent, but this would 
not matter, as the easiest course, that of an excess of reagent, might like¬ 
wise be adopted. This method might be adequate if the impracticability 
of devising a specific reagent for the intercellular substances, u e, one 
which would attack the pectic materials exclusively without occasioning 
any injury whatever to the cellulose of the fibres, did not render the 
successful application of chemical methods impossible. 

From the basis of our knowledge of the macrochemistry and micro- 
chemistry of the intercellular substances it appears impossible to devise 
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this specific reagent. It may be contended that in view of the affinity 
between pectic substances and carbohydrates any reagent attacking the 
former strongly must necessarily attack the latter, at any rate slightly. 
If in order to surmount this difficulty an insufficient quantity of reagent 
were employed, the resulting separation of the fibres might be insufficient. 
That is why all chemical means tend to break up the fibre. A similar 
defect is obviously inherent in ordinary microbiological methods, i. e . those 
practised in rural districts for retting purposes. 

In these latter it is not only the bacteria of pectic fermentation which 
multiply, but also other bacteria, chiefly those of cellulose fermentation. 
This happens so easily that there is the risk of the fibres being injured in 
the same way as by the action of a chemical reagent common to the two 
substances. 

If it so happens that specific pectic bacterial ferments develop ex¬ 
clusively, or predominate over the others for some length of time, it may 
be assumed that microbiological retting will take place without any draw¬ 
backs ; but in this case only. Moreover, it is still necessary to stop the retting 
process by taking the textile materials out of the liquids in which they 
are steeped when the necessary limit has been reached. This is not always 
easy, as it is by no means rare for a lot of hemp or flax to be classified 
as f< over-retted ”, depreciating markedly in consequence; the most able 
peasants may make mistakes in this respect. This being the case, nothing 
but a ferment, fixed or soluble, specific to the pectic substances, acting in 
pure culture if it is an organism and alone if it is an enzyme, would over¬ 
come all the difficulties, because the degree of sensitiveness required for 
this very special problem can only be obtained from a biological action. 

With the help of other workers I showed that there are micro-organisms 
which attack plant tissues but leave the cells and their derivatives intact. 
Thus, on preparing a culture of Bacillus Comesii in the presence of a leaf 
of Medicago lupulina or Coronilla Emerus (sterilised by means of special 
methods leaving the leaf chemically intact), these leaves are decomposed 
into 3 parts : 

(a) the parenchyma cells which fall to the bottom of the medium ; 
(&) the sclerenchyma, which remains intact in skeleton form ; 

(c) the epidermis, which floats on the liquid. 

This decomposition goes no farther. By preparing a culture of the 
same bacillus in the presence of wisps of hemp, under the same conditions 
as the leaves, the dissociation of the stalk into its three parts is secured : 
wood, textile bast-fibres and cells of the cortical layers. All these parts, 
however, and what is more important, the fibres, may be kept in the pre¬ 
sence of the still living bacteria for as long as 2 years without being at¬ 
tacked and even without the breaking-up of the primary fibre. The cellulose 
wall thus cannot serve as food material for these bacteria. 

All these facts (utilised in the method of retting bearing my name) con¬ 
stitute the pectic fermentation referred to above. 

The proposed microbiological methods of retting are many, but can be 
brought under 2 heads : r) those in which the addition of a selected fer- 
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ment forms an accessory part; 2) those in which such addition is the 
principal part. The process devised hy the Institute of Agricultural Bac¬ 
teriology of Portici, and based on the use of the pectic aerobic ferments 
already mentioned, the prototype of which is the Bacillus Comesii (named 
after Prof. Orazio Comes), also mentioned above will belong to the 2nd 
group. 

This method consists in : 1) immersing the textile materials in ord¬ 
inary water; 2) raising the whole to the optimum temperature of the bacil¬ 
lus in question, from 28° to 35 0 C. ; which temperature must be maintained 
during the entire period of retting; 3) adding a sufficient quantity of pure 
culture of the bacillus ; 4) passing an air current through the entire mass 
during the whole period of retting. 

Theoretically, the water, the textile material and the vessels should 
be sterilised, but this cannot be done under practical conditions. The 
novelty and the very essence of the method in question (as was shown very 
clearly by the long discussion, with the German Patent Office, which after¬ 
wards granted the patent) consists in the fact that the air passing through 
the mass regularises and intensifies the action of the pectic ferments. The 
latter can in this way act rapidly as retting agents, and gain the upper hand 
over all the other microbes present, which remain inactive. 

Any water suitable for retting as practised in rural districts is also 
adapted for the method, and the duration of the operation ranges from 42 
to 84 hours, according to the textile material. 

The process is very simple and it will be seen that to carry it into prac¬ 
tice there are only needed : 

(1) Vats, differing very little from those used by peasants, and feed 

pipes ; 

(2) Water for retting the substance, and also if necessary for 
washing it; 

(3) Heat (steam) ; 

(4) Air for retting and drying the textile material; 

(5) Ferments. 

As regards the industrial application of this method a distinction must 
be made, as it is more or less easy to apply according to the material 
operated on, and each textile fabric calls for the solution of a separate 
problem in this respect. 

Hemp . The method of retting under consideration is also applicable to 
hemp, no matter whether the epidermis remains attached to the hemp stalk, 
or whether it has first of all been detached from it. If there were no other 
reason, however, in view of the great difference involved as regards cap¬ 
acity of the retting plant required, it is certain that the two cases offer two 
altogether different problems. 

Where hemp in the stalk is in question, the required plant consists of : 
vats, a water pipe, boilers for steam production, a motor for compressing 
* air, and also, of course, Decauville engines for conveying the stalks, pumping 
machinery for supplying and removing water, and better still, an ap- 



pliance for mechanical washing of the retted hemp. Drying is carried out 
in the open air as in ordinary retting. 

On the other hand the matter becomes more complicated where the 
retting is preceded by green scutching. Nevertheless the latter is always 
preferable, because this system carries with it the following advantages : 

(1) If the scutching is done in the field, only about half the weight 
of raw material will have to be carried to the retting appliance. 

(2) During retting, the macerating capacity will be a little more than 
y 3 superior to that of retting as practised in the country districts, hence : 

(3) The reduction of the bulk to be treated means a reduction of 
vat area in the proportion of 2 / 3 . 

(4) A reduction of 2 / s in water consumption. 

(5) A reduction of 2 / s in consumption of heat and air. 

Moreover, it is only by scutching first of all that one of the advantages 
of industrial methods generally, and the one we advocate in particular, 
can be really turned to account. The methods consists in the following: 

(6) The work can be carried out throughout the year. Artificial 
drying of the stalk would entail enormous expense. Industrial stalk ret¬ 
ting is only conceivable during the good season. Precisely the contrary 
is the case in the retting of the already scutched material, and drying is 
then one of the easiest operations. 

It should also be remarked that these observations on the advantages 
of scutching before retting presuppose of course that scutching is possible 
per se in the first place, and then in relation to the subsequent retting of 
the fibres. 

It can be proved that scutching is possible, though there are prejudices 
against it which are chiefly based on the fact that up till now mecha¬ 
nical white scutching or breaking of the retted stalk hemp on the country 
method is a problem for which no satisfactory solution has been found. 
There is no mechanical scutcher obviating the necessity of afterwards 
breaking the hemp by machine, or, better still, hand crushing it, or both 
together. There is also no method which does not leave a considerable 
quantity of tow and leave the harl very tangled. 

On the other hand, there are scutchers capable of reducing from 38 
to 61 % of the weight of the stalk, according to the quantity of the hemp, 
and which turn out inconsiderable quantities of tow. 

These figures prove, it is true, that when scutching is finished, the resul¬ 
ting harl is still made up, to the extent of 50.2 to 46.7 %, and at very least 
28.3 %, of stalk, but this is not a drawback, because retting by its very 
properties as easily effects detachment of the harl from the woody parts 
as do the operations of beating and, above all, washing; finally, however, the 
drying and softening of the harl, cause the disappearance of all the remain¬ 
ing stalk. 

It is true, however, that scutching remains a fairly delicate operation, 
because a given machine is not always adapted for handling all kinds of 
hemp. It has moreover been found that green scutching is more disr 
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advantageous in its results and leaves more stalk adhering, in proportion as 
the hemp is less dry and the stalk is finer. 

As regards the retting cf the scutched epidermis, it is quite true that 
the resulting material differs slightly in appearance from the flax retted in 
stalks. It is smoother, less divided, more glossy, and above all the strips 
appear to adhere, but it suffices to put it through a slight process, such as 
brushing, to render it flexible, as practised in hemp spinning works, in order 
to get rid of all adhesion and produce an excellent degree of flexibility, 
division and colour. 

Nevertheless it follows from all the foregoing that it would be erroneous 
to suppose that the method, though admittedly efficient when applied 
to scutched hemp, may be deemed a simple substitute, though cf course 
cheaper, for the method at present adopted in the county. If this were 
the case, it would leave unchanged all the other economic relations between 
the production, the industry and the trade in hemp. This is by no means 
the case, as the method is destined to bring about a violent change in all 
those relations, and entails the industrialisation of hemp retting. The 
hemp grower will be called upon to grow the plant and sell it in the stalks 
for industrial treatment ; it will be the function of the retting factory to 
ret the hemp after scutching it, then to comb it, or else to sell it direct to 
the factory which specialises in combing, spinning and weaving the hemp. 

The method, in order to gain footing in the practical treatment of 
hemp, might encounter difficulties of 3 kinds : prejudices, vested interests, 
and absence of economic advantages. 

We cannot here go into the first or the second of these difficulties, 
which for that matter are more or less common to all innovations and 
which are gradually overcome. On the other hand it has beeen neces¬ 
sary to show that difficulties of the third class do not exist. This has 
been done by methodical official experiments conducted chiefly at Ferrara 
(Italy) in 1908, afterwards at Mans (France) in 1911, and at Portici (Italy) 
in 1912. Here it was shown that retting by this microbiological method 
only takes 84 hours for hemp, without there being any danger of going 
beyond the optimum point of retting; it does not produce any offensive 
sme 1 , and in ordinary times the cost per cwt is: 3 s. for Italy, 3 s. 8 d. for 
Fralnce, as against 6 s. to 13 s. 8 d. for retting as practised in the country- 
sid e. On the other hand the commercial value which this method gives to 
hemp may amount to more than 32 % above that obtained on the other 
system. 

With such a practical basis, industrial tests cannot be otherwise than 
successful, and in France, where special cultivation conditions exist, the 
Societe Frangaise du Rouissage industriel at Mans (Sarthe), a limited 
company founded in September 1912, will work the patent in France, its 
Colonies and Protectorates. A few months later the first factory was set 
up at Bonnetable, in the district of Mamers. 

The factory was built for the retting of scutched hemp, and comprises 
the following principal sections: Hemp stocks, Deccmville light railway with 
special trucks for conveying the bundles of hemp to the scutching depart- 
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ment. Scutching Department comprising : a machine for cutting off roots 
and tops, a drier for the stalks to be scutched, fitted with a boon suction 
current. Preparation of cages of scutched hemp and hoist for conveyance 
to the retting department. Retting Department , comprising a battery of 
4 vats of 19.62 cu. yds. capacity each, divided into sub-vats 3ft 3m wide 
and 16ft 3m deep, furnished with a special arrangement for supplying 
steam, water and air. Washing and Pressing Department , containing wash¬ 
ing mac hin es ard centrifugal driers. These different sections are connected 
with each other by overhead rails with points, for the conveyance of the 
cages containing the material for retting and that already retted. From 
the washing section a hoist runs to the drying department (with automatic 
apparatus supplying a current of hot air). There is also a special department 
for the producion of ferments, which is fitted with an automatic producing 
device. 

After a starting period which occupied 2 menths, the whole of this 
plant was in regular operation, and the Chairman of the Company wrote 
in March 1914 that, to their great satisfaction, the shareholders had been 
able to satisfy themselves of the following: 

(1) The production of ferments by means of cultures supplied by 
our laboratory had always proved very regular and easy. 

(2) The retting of the hemp was regularly completed in 48 hours. 

(3) The yarns obtained by the Societe textile Alenconnaise with the 
hemp retted on our method have been compared with the best quality 
Italian hemp yarns in regard to fineness and flexibility. 

(4) With these yams the said Company was able to obtain thread 
No. 16 dry, while the yams of Sarthe were never able to go beyond the 
maximum of 7. 

(5) The plant never produces offensive smells. 

(6) The residual water was discharged into a small stream without 
occasioning any trouble. 

Industrial tests have also been carried out in Italy. One was begun 
at Giuliano Campania, but was unfortunately stopped at the outset through 
the war. Anocher at Coccolia (Ravenna) met with the same fate, and for 
the same reason. Nevertheless it had already been proved that retting, 
even in stalks, by this method may with advantage replace the system in 
use in the countryside, as on this method the price per cwt of retted mat¬ 
erial is 27 s. 5 d. in place of the minimum selling price of 32 s. 8 d. 

Flax. The application of the method to flax is, from a technical point 
of view, absolutely identical with its application to hemp in the stalk. The 
operation here again occupied a minimum period of 42 hours. It is at the 
present time being tried on a large scale by the Societe Frangaise du Rouis - 
sage indust riel at Bonnet able, both for its own account and for account of 
third persons, to the complete satisfaction of manufacturers. It has an 
absolutely certain future in all those regions where flax growing is falling 
off day by day owing to the difficulties created by shortage of labour. 

Ramie. The method as applied to ramie ( Boehmeria nivea and Boeh - 
meria ienacissima) certainly has a great future. Retting takes ?48 to 60 
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hours, and is a perfect success both on the stalks and the strips and the 
derived product called “ China-grass The well known difficulties, how¬ 
ever, experienced in getting rid of the cork-like film will hardly allow 
°f applying it except to China-grass. Energetic washing is needed after 
retting. The resulting fibre, however, differs from the ramie fibre obtained 
by chemical retting. It differs greatly from silk waste, which the last- 
named resembles; on the other hand it very much resembles the superfine 
qualities of flax. 

The product obtained is stronger, the fibres are more parallel, and it 
is easier to obtain long yarns with high yield. It is also possible to cany 
out bleaching, at least in medium sizes, on the finished yarn, and even to 
disregard this operation in inferior products and all those which do not 
need it owing to their purpose. The cost of retting may be estimated at 
1 s. 8 d. per cwt of China-grass in normal times, and the combing yield may 
go up to 44 %. This method will render ramie-growing possible every¬ 
where, when advances in machinery have furnished the means of producing 
China-grass by mechanical means. For the moment the industry con¬ 
tinues to be completely subservient to the Chinese hand-barked China-grass. 

Agave, other Liliaceae, Jute , etc. The method is perfectly well applic¬ 
able to Agave Americana , Agave sisalana and Sansemera ceylanica. With 
regard to the fleshy leaves, they must in the first place be reduced to strips, 
their tissues roughly crushed, and the product washed after retting. The leaf 
parenchyma is reduced to a pasty mass easily carried away by water. Drying 
is very easy, and may be completed in 2 to 3 hours. In 4 days the leaf is 
reduced to perfect and very white fibre. The retting of jute ( Corchorus 
sp.) is also quite successfully accomplished. 
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GENERAL INFORMATION. 

S40 - Recent Researches on the Possible Transmission of Animal Trypanosomiasis to 
Man: the Biological Reactions in Human and Animal Trypanosomiasis with refer¬ 
ence to the Identification of the Viras(i). —i,aotranchi Alessandro., in Atti della 
Reale Accademia dei Lincei, Sene Quinta, RendiconU , Classe di Scienze fisiche, matemaHche 
e mturali, Vol. XXV, part S, 1st Half Year, pp. 601-605. Rome, April 16,1916. 

The writer wished to find the limits of efficacy of his serum in the pre¬ 
sence of the 3 viruses: Lanfranchii, Evansi mdgambiense. To attain this ob¬ 
ject, while keeping the quantity of virus invariable (0.2 cc.), he varied 
the quantity of serum, using it in the proportions of: 1 - 0.5 - 0.25 cc. etc. 
The duration of contact of the 3 viruses with the writer’s serum, with nor¬ 
mal serum, and physiological serum was 3 minutes in every case. The dif¬ 
ferent mixtures were then inoculated into the peritoneum of white rats. 

It was found that the serum had completely exerted its protective 
action on the animals inoculated : 

with the virus Lanfranchii when the serum was used in doses of 
1 - 0.3 - 0.25 cc.; with virus gambiense , in doses of I cc.; with virus 
Evansi , in doses of 1 - 0.3 cc. 

On the other hand, with virus gambiense at the rate of 0.25 cc. it pro¬ 
longed the course of the experimentally induced disease and with virus 
Evansi in the same amount the prolongation was still greater. 


(Ed.) 


{i) See also B. July 1916, No. 76?. 
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841 - Reeent Investigations at the Imperial Institute in London, in reference to Maxi- 
miliana Fruits, Tobacco, Coffee, Medicinal and Poisonous Plants, and Silk.— 

Bulletin of the Imperial Institute, Vol.XIV, No. 1, pp. 1-44. London, January-March 1916. 

Cokerite f ruits and oil from British Guiana. — The fruits of the cokerite 
palm were identified by the Royal Botanic Garden of Kew as belonging to 
a species of Maximiliana, probably M. regia . Their structure is similar 
to that of the fruits of Elaeis guineensis, and, like the latter, they furnish 
2 distinct oils: that of the pericarp and that of the kernel. An examina¬ 
tion of the samples forwarded to the Imperial Institute gave the results 
set out in Tables I, II and III. 


Table I. — Percentage composition of Cokerite fruit by weight. 

Bracts. 12.4 Shell. . 53*6 

Pericarp ........ 17.0 Kernel. 17.0 


Average weight of a fruit. . . 10.6 gins. 

Average weight of a nut (fruit without bract or pericarp) .... 7.5 gms. 

Average weight of kernel. 1.3 gms. 


Table II. — Composition of Cokerite oils . 

Pericarp oil Kernel oil (3) 


„ <ja , ioo°C 

Specific gravity at -.... 

I5°C 


... - 

08668 

Melting point (in open tube), . . 


... — 

27°C 

Solidifying point of fatty acids . 


• • • 25 5°C 

24.2 n C 

Acid value (1). 


. . . 28.6 

3*i 

Saponification number (1) 



253*0 

Iodine number . 


• • • 5i4% 

13-0 % 

Hehner value . 


. — 

88.9 

Insoluble fatty acids . . 


... — 

88.6 % 

Non-saponifiable substance . 


... — 

n 3 0' 

°s3 /Q 

Soluble volatile acids (2) . ... 


. — 

3*0 

Insoluble volatile adds (2). . . 


• - * 

7.0 

Table III. — Percentage composition of a cokerite 

kernel cake , 


calculated for a cake containing 7% of fatty substance (4). 


Water.. 

- . , . * ( True protein. 

ru e pro em 15 j 0 ^ other nitrogenous substances . . 

Fat. 

Starch, etc. (by difference). 

Cellulose... 

Ash. 


8.6 % 
14./ 
0.3 

7.o 

52.5 

12.6 
4*3 


100.0 


Nutritive ratio. 1:4.6 

Nutritive units. 10 8 


(1) Number of mg. of potash for x gram of oil. 

(2) Number of ce. of decinormal alkali needed to neutralise acidity in 5 gr. of oil. 
(%} Prepared at the Imperial Institute. 

(4} The kernels contained 11.3 % of moisture and yielded 56.9 % of fat. 
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From a comparison with the oils and cakes of Elaeis guineensis and 
Cocos nucifera it is found that those of cokerite are almost equal in value. 
The problem in the utilisation of this fruit is to design a machine by which 
the nuts can be crushed. 

Nyassaland Tobacco. — Of late years, tobacco has become the chief 
export" article of Nyassaland. In 1914-1915, 3 308 948 lbs. were exported 
of a value of £ 82 735 (on the spot). This figure is slightly below that of 
the previous 3 T ear. In 1915-16, tobacco growing covered 9042 acres. Al¬ 
most the wdiole of the exports go to the United Kingdom. The average 
unit production was rather low in the last period of 6 years ; if ranged be¬ 
tween 305 lbs. per acre in 1912-1913 and 520 lbs per acre in 1910-1911. The 
district of Blantyre furnishes nearly 2 / s of the production. The varieties 
most grown are : “ Gold Leaf ”, “ Warne ”, “ Conqueror ” and “ Whitt 
Stem Orinoco From experiments carried out in the last 2 years by the 
Nyassaland Department of Agriculture, it results that “ Gold Leaf ” is per¬ 
haps the best adapted variety for the greater part of the Nyassaland tracts 
w T here tobacco is grown. It is of good cropping power and seems to posses 
the largest proportion of light coloured leaves. Twelve varieties of tobacco 
were cultivated in 1914-1915 at the Government of Nyassaland Experi¬ 
mental Station. The crop samples sent to the Imperial Institute contained : 
from 12.5 to 14.7 % of moisture, from 1.8 to 3 % of nicotine, from 1.8 to 
2.9 % of nitrogen, from 11.0 to 12.8 % an ^one case, 18.2 % of ash. They 
were valued (October 1915) at from 4 d. to 7d. per lb. The ash always con¬ 
tained a good deal of potash, a few sulphates and a few chlorides. The burn¬ 
ing qualities of the tobacco are excellent. 

Uganda Coffee . — Coffee cultivation is making rapid strides in Uganda. 
It is the chief crop of farms under European management, on which Coffea 
arabica occupies 9551 acres and Coffea robusta 367 acres. Coffee is inter- 
planted with Hevea brasiliensis , which covers 4835 acres (the greater portion 
of this area is planted with trees under 2 years old); it is also cultivated at 
the different Missions, over an area of about 660 acres, and by the natives on 
an area of 8692 acres (estimated). These figures relate to 1914-1915, in which 
years iSggScwt of coffee in the parchment (unhusked) of a value of £35463 
were exported. Two samples sent to the Imperial Institute for exam¬ 
ination were estimated after husking at 54 s. to 555. per cwt. in London 
(December 1915). 

Drugs supplied by African Solanaceae. — The percentage of 
hyoscyamine (with which it is easy to prepare isomerous atropine, 
now rare on the market), was determined at the Imperial Institute in spe¬ 
cimens of Hyoscyamus muticus coming from the Soudan, and Datura Stra¬ 
monium from Egypt, the Soudan and South Africa. The results were as 
shown in Table IV. 

While the seeds of D. Stramonium from the Soudan are of no industrial 
value for the extraction of hyoscyamine, the leaves of the same species com¬ 
ing from South Africa are well adapted for this purpose. In all cases, the 
total alkaloids were constituted almost exclusively by easily crystallisable 
hyoscyamine. 
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Table IV. — Total percentage of alkaloid in the samples of Hyoscyamus and 


Datura [percentage of dried substance). 

Hyoscyamus muticus : leaves and stalks. 0.770 % 

Datura Stramonium from Egypt: stalks and fruits. . . . 0.138 

” ” ” ” leaves. 0.320 

D. Stramonium from the Soudan : stalks, and fruit cases . 0.130 

” ” ” ” seeds. 0.096 

D. Stramonium from South Africa : leaves. 0.540 

Medicinal and poisonous plants from South Africa (1). — A summary of 


the results hitherto obtained at the Imperial Institute from a study of the 
following species : — Senecio latifolius , producing the Molterno disease " 
in livestock; — Acokanthera venenata; Ornithoglossum glaucum (((Cape 
Slangkop ») a poisonous pasturage plant; — Homeria pallida , causing great 
losses of livestock yearly in the Transvaal; — Croialaria Burkeana , causing 
the disease known as “ stiff sickness ” in livestock; — Chailletia cymosa 
(= Dichapetalum cymosum), known in S- Africa as " Gifc-blad ”, one of the 
South African plants most injurious to cattle; — Strychnos Henningsii : 
in Eastern Pondoland, by infusing the bark of this plant in alcohol, bitters 
are prepared which are used as an aperient ; the bark and the fruits contain 
a still unidentified alkaloid; — Gonioma Kamassi which contains alkaloid 
in its bark; Mesembryanthemun Mahoni —the roots of which contain a 
large proportion of oxalates, a yeast (Torula), and the moulds Mucor erectus , 
Aspergillus oryzae , as well as Rhopalocystis nigra (= Aspergillus niger) y 
are used in the preparation of an intoxicating and poisonous liquor by the 
natives of the Transvaal and as yeast for bread by the whites; — Raphio- 
nacme divaricata : its roots yield by fermentation an intoxicating and poison¬ 
ous liquor employed by the natives; — Datura Stramonium ; — Barosma 
venusta — Kaempferia Ethelae , the dried tubers of which are used in the 
popular medicine of the Rand natives ; — Bersana Tysoniana — the bitter 
bark of which is used as a drug by the natives; — Chrysophyllum viridi- 
folium and similar species: from their bark a substance resembling saponin 
is extracted; — Urginea Burkei — which causes heavy losses of livestock in 
South Africa; — Buxus Macowani : its wood, known as “ South African box¬ 
wood ” or “ Cape boxwood ” is adapted for turning and wood carving work 
like that of B. sempervirens, when certain precautions are taken in cutting 
and drying it. It abounds in the forests of Alexandria, Cape Province, and 
still more in those of Transkeian. 

Trinidad Silk. — A first attempt at silkworm breeding was made in 
Trinidad in 1868, in which year Aiiacus ricini was introduced and suc¬ 
cessfully reared in that-island. In 1893 there werre imported: Anthe- 
raca pernyiAttacus cynthia; Telea polyphemus; Callosamia promethea, 
The first named was successfully reared on leaves of Terminalia Catappa; 
the second on leaves of the castor oil plant; the cocoons obtained were 
smaller than those imported ; the other two were not successful. Further 
trials prove that Attacus cynthia can be acclimatised in Trinidad. Bom - 
byx mori was imported there in 1907. Up to now its rearing has been xa- 

(Ed.) 


(1} See also B. March 19x5, 246. 
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ther limited; it has not been attacked by any disease; two breeds are rear¬ 
ed, one with yellow, the other with white silk. Crosses between these two 
have also been made. In Trinidad there is a wild silkworm, Attacus hesper- 
■us, which feeds on the leaves of Casearia sp.; it can be reared artificially, 
but the moths must be enclosed in cages for mating and opposition. 

Specimens of cocoons of Bombyx mori (yellow and white), Attacus ri- 
cini and Attacus hesperus examined at the Imperial Institute were found to 
be of good quality. 

There is no doubt that silkworm rearing can be successfully established 
in Trinidad. Of the different species there tested, those yielding the best 
results are Bombyx mori, and especially Attacus mini, which stands higher 
temperatures and furnishes more easily handled cocoons. 

CROPS AND CULTIVATION. 

son, physics, 842 - On the Origin of “Red Soil”. — Manasse E., in Gtomaledi Geologic*, Pratm. XHIth 
chemistry Year, Part HI-IV, pp. 101-103. Parma and Pisa, 19x5 (1). 

>AND " Trial analyses were made of two red soils from the “ Montagnola ” 

microbiology 0 £ gi enna) namely, a complete analysis, treatment with hydrochloric acid 
in the presence of kaolin, attack by *sulphuric acid, solubility in hot dilute 
potassium hydroxide. From these experiments it would appear that: 
1) the alumina to a fairly large extent, almost the whole of the ferric oxide, 
a smaller proportion of the silica, and the slight amount of sesquioxide of 
manganese present, are in the form of colloidal hydroxides in the two red 
soils; 2) the rest of the alumina is mostly in the state of clay (kaolin,) 
but also to a lesser extent in the form of silicates of aluminium, potassium 
and sodium with and without iron and magnesium (micaceous minerals ?); 
3) the excess of silica must he attributed to quartz; 4) while the lime 
in the two red soils is due almost exclusively to calcium carbonate, the 
magnesia is only attributable in part to the carbonate of magnesium, the rest 
belonging to silicates which are little soluble or insoluble in hydrochloric acid. 

In conclusion, the two red soils examined did not consist exclusively 
of a clayey ochreous-quartzite matter as they also contained hydroxide 
of iron in the colloidal state, accompanied by gelohydrates of aluminium 
L: and in smaller quantities, by silica and manganese. The two Sienna red 

: earths present a great analogy in this respect with those of Croatia, which 

are considered similar to bauxites from the physical, mineralogical, and 
genetic point of view 7 . 

With regard'to the genesis of the red earths,in question, the Author 
is inclined to consider them as deposits of colloidal solutions mixed with 
matters originating from the alteration and weathering of anagenetic, $chisto- 
phylladic, quartzose, etc. rocks which in the “ Montagnola ” of Sienna ac¬ 
company cavernous limestone, not excluding however the action of fer¬ 
ruginous thermal waters -slightly impregnated with manganese and charged 
with carbonic acid gas. 


*' (*} See Visassa de Regny P., “ Red Soil ”, Bulletin September 1915, pp. 1134-1138. (M) 
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S 43 - Researches in Agricultural Bacteriology carried out in Denmark during the Pe¬ 
riod 1904-1914. — Christensen H. R. (Director of the State Agricultural laboratory). 

— Communication made to the International Institute of Agriculture by its Correspondent 

for Denmark , Baron de Rosenkrantz. 

These investigations were carried out during the period 1905-1909, in 
the laboratory of agricultural bacteriology of the Royal Higher School of 
Veterinary Medicine and Agriculture under Prof. Weiss and, from 1909, in 
the State Agricultural Laboratory, the direction of which w T as taken over 
by the same gentleman. 

I. — Two fluorescent denitrifyng Bacteria. — These two bacteria, isol¬ 
ated by the writer, are distinguished from all other fluorescent denitrify¬ 
ing bacteria by the fact that they do not liquefy gelatine. One of them, 
Bac. denitrificans b, is capable only of reducing nitrates, -while the other, 
Bac . denitrificans a , reduced both nitrites and nitrates (1). 

II. — New Principles of Analysis of Soils in connection with certain 
data as to the presence and distribution of Azotobacter chroococcum in various 
types of soils. — Preliminaty considerations as to the progress of soil 
research in connection with rural economics ; the hygroscopic qualities of 
soils in Denmark; the importance of the methods of Roderwald and 
MitschERLICH for determination of hygroscopicity, growth in area of par¬ 
ticles of earth, the state of subdivision of soil; on the need for studying 
the reaction and basic quality of the soil, being properties closely bound up 
with its microbiological condition. After glancing at the principles hitherto 
adopted in bacteriological analyses, the writer gives notes on the result 
of his investigations of a nitrogen-fixing bacillus, Azotobacter chroococcum. 
In determining the factors causing its presence in the soil, the method was 
adopted of comparing an ordinary culture of the soil with other cultures 
into which large quantities of the microbe had been inoculated whose 
specific behaviour in different types of soil it was required to study in order 
to ascertain whether the differences in the tendency to decompose given 
substances are to be attributed to the microbiological or chemical condi¬ 
tion of the soil. It was found that the presence of a growth of Azotobacter 
in a solution of mannite (1 litre of distilled water, 20 grms of mannite and 
0.2 grms of bipotassic phosphate) is a reliable indication of the presence of 
basic compounds of calcium and magnesium in the soil in question, and may 
also form the criterion for determining the basic quality of the soil. This 
is perhaps the first example of a specific property of the soil investigated 
by microbiological methods. An analogous process is represented by the 
investigations of the presence in the soil of readily soluble phosphoric 
acid (2). 

III. — New Biological Method for Determination of alkaline Carbonates 
in the Soil. — There are soils which, when brought into contact with a solu¬ 
tion of mannite freed from lime and inoculated with Azotobacter , are tin- 


(1) Cenlralblatt fur Bakieriologie, Parasitenkimde und Injectwnsknmkhriteti II, Vol. XI* 
pp. 190-194. Jena, 1904. 

(2) Tidsskrift for Lamlhrugets Plantwvh Vol. XIII, pp. 145-194. Copenhagen, 1906. 
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able to promote tbe growth of an azotobacterial flora. If calcium sulphate is 
then added to the solution, all the soils do not behave in the same way; in 
some a regular growth of the Azotobacter is observed, and no growth of the 
others. These differences in behaviour are taken to be due to the percent¬ 
age of alkaline carbonates, which varies from soil to soil. This furnishes 
the elements for a new biological method of determining the content of 
the soil in basic substance (i). 

IV. — Enquiries into the Relation between the Composition of the Soil 
and the Presence of Plasmodiophora brassicae. — Applying the microbio¬ 
logical method for determination of the soil reaction, the Writer was able 
to demonstrate the existence of a fairly close relation between the presence 
of Plasmodiophora brassicae and the alkalinity of the soil. The greater the 
the reduction in the latter, the greater the likelihood of attack, which is 
almost impossible in a markedly alkaline medium. I. Kglpin Ravn also 
studied the relation between the behaviour of the soil and the presence of 
various grass plants, arriving at the conclusion that the terms calcifugal 
and calciphilous plants ought to be replaced by the terms basifugal and basi- 
philous plants , or acidifugal and acidiphilous . Acidiphilous species would 
be : Rumex acetosella, Raphanus raphanistrum, Viola tricolor , Scleranthus 
(?) annuus , Cynaphalium uliginosum, Spergula arvensis ; and basiphilous 
species, Sinapis arvensis and Veronica agrestis (2). 

V. — On the Fixation of atmospheric Nitrogen by free Microorganisms. 
— A comprehensive study of the most important researches in connection 
with this question, and the results obtained by the Writer's experi¬ 
ments (3). 

VL — In connection with the decomposition of Urea. — A preliminary 
note to a study of the action of humus compounds on the splitting up of 
urea into ammonia (4). 

VII. —Investigations in reference to determining the Lime Requirements 
of the Soil (5). 

VIII. —Influence of Humus on the Ammonification of Urea . —The gen¬ 
erally adopted opinion that humic substance cannot supply organisms with 
carbon as a food is incorrect. - It results from these investigations that, in 
reality, many microbes capable of splitting up urea can not only utilise the 
humic substance, but even prefer it to all the other compounds of carbon ex* 
perimented with (laevulose, xylose and various organic acids). There are 
also organisms which possess the property of decomposing urea even in the 
absence of any other organic substance, utilising it as a nutrient medium; 

(1) Tidsskrift for Landbmgets Platttcavl , Vol. XIV, pp. 292-294. Copenhagen, 1907. — Cen- 
traMaUfiir BakUriologie, Parasitenkunde und Infektionskrankheiten II, Vol. XIX, pp. 735-736. 
Jena, 1907. 

{2) With Kolpin-Ravn F. and Harder P. Tidsskrift for Landbmgets Planteavl, Vol. XVI, 
pp'. 430-476, Copenhagen, 1909. 

(3} Tidsskrift for Landbmgets Planteavl, Vol. XVI, pp. 303-336. Copenhagen iqoq. 

{4) Centralblatt fur Bakteriologie, Parasitenkunde und InfekHonskmikheiten It, Vol, XXIV, 
p. 130. Jena 1909. 

{5} With Laysen Q. H, ,* see Bulletin for January 19x1, No. 59. (Ed.) 
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such is Urobacillus Beijerinckii, ^isolated and carefully studied by the 
writer (i). 

IX. — Method of determining the Capacity of the Soil for decomposing 
Cellulose . — This new method described by the writer presents the ad¬ 
vantage that by adopting a substance made up exclusively of the com¬ 
pounds of nitrogen required for the nutrition of the microbes and con¬ 
taining no utilisable nitrogen or mineral substances (in this case filter 
paper without ash) the rapidity with which cellulose is decomposed must 
be related to the quantity of cellulose contained in the soil in a form 
accessible to microbes (2). 

X. — Further Researches into the Formation of Nitric Acid in Stable 
Manure and the Soil. — A critical review of the literature on this 
question (3). 

XI. — Microbiological Researches into Peat Soils . — In the first part 
of this work the Author deals with the characters presented by the flora of 
uncultivated peat soils ; in the second, with the chemical composition of 
peat soils, and finally, in the third, with the microbiological state of peat 
beds brought under cultivation. Prom this last point of view, he notes a 
great difference between peat beds formed by sphagnum and infra-aquatic 
peat beds. The former are distinguished by their feeble tendency to split 
up peptones, their high denitrifying power, their very weak capacity for 
decomposing cellulose and mannite. Infra-aquatic peats exhibit a diame¬ 
trically opposite behaviour, and it is of interest to note that these peats in 
addition to having a strong acid reaction, contain a considerable number 
of nitrogen-fixing bacteria. It must consequently be supposed that the 
existence of these differences between the two formations will facilitate the 
study of yet unexplored peat beds (4). 

XII. — Determination and Significance of the Reaction and Basic Quality 
of the Soil. — A report submitted to the International Congress of Agricul¬ 
ture at Ghent in 1913, and forming an exposition and a critical examina¬ 
tion of the methods proposed by the author for determining the basic reac¬ 
tions of the soil, the putting into practice of these methods and their im¬ 
portance in soil research. It is indispensable that landowners should know 
the reaction and basic quality in order to draw logical conclusions as to 
cultural methods. 

XIII. — Relation between the Properties of the Soil and the Utilisation 
of different Phosphates. — The tricalcic phosphate found in bones and na- 


(1) Tidsskrift for Landbrugets Planteavl,\ 7 ol. XVII,pp. XVII. pp. 79-109. Copenhagen, 1910. 
— Centralblatt fiir Baktmologie, Parasitenkundc und Infektionskrankheiten U, Vol. XXVII, 
PP- 336-362. Jena, 1910. 

{2) Tiddskrift for Landbrugets Planteavl, Vol. XVII, pp. 356-359. Copenhagen, 1910. — 
Centralblatt fur Bakteriologie, Parasitenkundc und Infektionskrankheiten II, Vol. XXVH, pp. 449 “ 
451- Jeaa, 19 * 0 - 

(3) Tidsskrift for Landbrugets Planteavl Vol. XVIII, pp. 167-176. Copenhagen, 1911. 

(4) With Mentz A and Overgaard O.: Tidsskrift for Landbrugets Planteavl, Vol, XIX, 
pp. 595-652. Copenhagen, 1912. — Centralblatt jitr BaJtienalogn *, purasitenkunde und Injck- 
tionskrankhaten II, Vol. 37, pp. 4x4-431. Jena, 1912, 
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tural phosphates is difficult to utilise in basic soils; the use of fertilisers 
of this kind must therefore be carefully avoided in soils shown by microbio¬ 
logical analysis {i. e. with Azotobacter) to be basic. On the contrary, there 
cannot be any relation between the reaction and basic quality of the soil on 
the one hand and the utilisation of superphosphates and basic slag on 
the other, nor yet between the property of assimilating phosphates difficult 
of solution and the capacity of setting free acids, as for instance acetic 
acid from calcium acetate (1). 

XIV. — Influence exercised by the Nature of'Earths on the Bacteria and 
Chemical Condition of the Soil (2). 

84 j - Conversion of Soluble Phosphoric Acid into Insoluble Phosphoric Acid in the Soil 
under the Influence of Physical, Chemical and Biological Factors. — skalkijS., in 
IQ'WCHo-pyeoca h Cpmcko-xoshu cmeeunan rasema (Agricultural Gazette of 
Southern Russia), XYIIth Year, Nos. 33, 34, 36, 37and 38,pp 6-7; 6-7; 7-8; 9-11 ; 
and 6-8. Kharkov, 1915. 

The experiments were carried out at the agricultural experiment Sta¬ 
tion of Ploty (Podolia), where, for several years running, both by chemical 
analysis of the soil and experiments conducted in the laboratory and the 
open field, it was ascertained that among the principal elements of ferti¬ 
lity in the soil of the Station, classed as " tchemoziom ”, the most deficient 
was phosphoric acid, that is, in a form which could be readily assimilated 
by plants (3). 

The object of the experiments was to study the intensity of fixation 
of phosphoric acid soluble in water, added to the soil, under the influence of 
chemical, physical and biological factors, in various layers of soils under a 
different cultural condition. By biological factors is meant the action of 
the micro-organisms of the soil and that of plants. In the experiments un¬ 
dertaken, plants were excluded. Consequently only the fixation of phos¬ 
phorus by micro-organisms was studied. 

The experiments were conducted with 4 different soils: April fallow 
soil, i. e. that begun to be tilled in April; soil which had been uncultivated 
for many years; kitchen-garden soil; and finally the soil of an old oak wood. 
Two layers were studied in each of these lands, the one arable o to 17.7 
cm. deep, and the other below the first, from 17.7 to 35.5 cm. deep. For each 
experiment a quantity of earth corresponding to 1 kilogram in absolutely 
dry condition was taken. The experiments are divided into 2 series ; in 


(1) Tidsskrijt lor Landbrugds PlarUeavl, Yol. XX, pp. 90-104. Copenhagen, 1913. — Fiih- 
ling's landwirtschaftliche Zcitang, Year I,XII, pp. 392-405. Stuttgart, 1913. 

(2) See B. June 1915. No. 6S2. ^) 

(3} In the publication of the Department of Agriculture « CejincRO-xooaficTBeiiHBTfi, 

npOMHeeJTB BT» Poccin* (Agricultural Industry in Russia), (1895-19x3), Petrogracl, 1914' 
published in Russian and French, it is stated, in connection with the Ploty Station (in the 
chapter where brief particulars of the scientific work of the principal Russian Agricultural 
Experiment Stations are given), that " its investigations in connection with the conditions 
affecting the contents of the soil in two principal elements of fertility, nitrogen and phos¬ 
phorus, have gained it a wide reputation *\ The results of the experiments summed up in 
this article supplement those which appeared on page 188 of the publication in question. 
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the first there was added to each sample of earth in addition to water soluble 
acid potassium phosphate (i-33i2g. of P 2 0 5 ), 3.605 g. of potassium nitrate 
in order to observe how this addition affects the total fixaction (i. e. that 
due to physical, chemical and biological factors) of soluble phosphoric acid. 
These experiments were made with the April fallow soil and the soil 
long out of cultivation. In the second set of experiments part of the soil 
was treated with chloroform, to suspend bacterial life and consequently 
the fixation of phosphorus by these bacteria; the other part of the soil 
not being so treated. The object was to differentiate the fixation of sol¬ 
uble phosphoric acid produced by physical and chemical factors from the 
biological fixation due in this case to the activity of the micro-organisms. 
The quantity of chloroform added was 50 cc. and that of phosphoric acid 
the same as in the previous case. 

To all the samples of air-dried earth 35 per cent by weight of water 
was added, to stimulate activity of the micro-organisms ; in order to pre¬ 
vent evaporation of water the samples were put into big bottles with ground 
glass stoppers. During the entire continuance of the experiments (3 
months) the temperature ranged between I5°and 25°C. The external appear¬ 
ance of the samples remained normal until the end of the experiments. 
On completion of the latter, the soluble phosphoric acid, which had re¬ 
mained as such in the soil, was extracted by distilled water, of which 
4 litres per sample were added. The duration of treatment with water 
was 8 hours. Care was taken to shake up the solution every 15 or 20 
minutes. 

The results of the experiments are summed up in the appended Table. 

From the results obtained the writer deduced the following conclusions: 

1) The process of fixation of water-soluble phosphoric acid depends 
both on the chemical and physical factors and on the biological factors of 
the soil. 

2) The intensity of total fixation of the said acid is in direct relation 
to the cultural conditions of the soil. 

3) The intensely of total fixation of the said acid increases with the 
addition of potassium nitrate to the soil. 

4) The process of fixation of water soluble phosphoric acid in the 
non-chloroformed, i. e. the natural, samples of earth takes place with 
greater intensity than in the chloroformed samples. 

5) The total intensity of fixation and the physical and chemical 
fixation of water-soluble phosphoric acid is less in the arable layer (from o to 
17.7 cm. depth) than in that lying immediately beneath (from 17.7 to 
35-5 cm), 

6) The intensity of the process of assimilation of phosphorus is 
greater in the arable layer than in that immediately beneath. 

For better study of the phenomenon of assimilation of phosphorus the 
writer also carried out experiments on the bacterial flora of each of the samples 
of soil capable of multiplying in peptonised meat bouillon, with agar or 
gelatine, dilute to 0.001 and o.ooox. By calculating the number of bac¬ 
teria per gram of absolutely dry soil, data were obtained from which it may 
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Fixation of Phosphoric Acid soluble in water, in percentages of the quantity 
added to the soil (1. 3312 g. of P 2 0 & ). 
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Fixation of water soluble phosponc acid 

n is*! 

' : 3 p\ 

s!: 
I!: 

orest soil 

v . 

jU* i 

II 

|i<a 1 

Uncul¬ 

tivated 

land 

Kitchen 
arden soil 

1 

1 


! i 

Os 

ft 

li ! 

! 

5 C 1 

ft 

A. 1st Scries of Expci imcnts t 

1 . 1 

I 


,1 

If 

1 

| ! 
! 1 
1 1 

1 

1 

; 

I. Total fixation (supplying potassium 








nitrate). 

89.89 87.93 

- 1 

— 

1,92-56 

189.87 

— 

— 

II. Total fixation (without potassium 

■ 



; 

i 



nitrate). 

.87.14 S4.04 

- 1 

— 

91.64 

86.92 

— 

**— 

B. 2nd Scfies of Experiments. 





i 

1 



I. Total fixation (in chloroformed 

! ! 

i 



1 

'86.92 



soil). 

87.i4j84.04'. 

84.06' 

75.28,91.64 

84.II 

83.87 

II. Physico-chemical fixation {in chlo¬ 

; 

, 


! 

j 



roformed soil). 

84.90,81.92 

82.58" 

73 .l 6 ; 89.94 

86.05 

83.29 

83.65 

III. Biological fixation due to micro¬ 

1 i 



i 




organisms, or assimilation. 

: 2.24 1 2 .I 2 1 

! 

MS, 

2-Mj| 

o.s 7 

0.82 

0.22 

i 


be deduced that the quantity of these bacteria increases with the improve¬ 
ment of the cultural condition of the soil. 

As regards the relations between the quality of the bacterial flora of the 
soil and the intensity of assimilation of phosphorus, it is stated that there is 
no possibility of ascertaining them by means of the data obtained. There 
are however some indications pointing to the existence of such relations. 
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S-|5 - Rapid and simple Determination of the Nitrogen in Liquid Manure by means of 
a Densimeter.— Vogel, in Illustriertc landwirtschafthche Zeitung, 36th year, No. 3y, 
pp. 277-278, 1 fig. Berlin, May 13, 1916. 

Many endeavours have been made to devise a good method by which 
farmers might themselves rapidly and accurately ascertain the value of 
liquid manure, but hitherto without much success. Thus, von Ahr observ¬ 
ed certain relations between the specific gravity on the one hand and the 
proportions of dry substance and nitrogen on the other by means of which 
a fairly accurate and practical method might be contrived; Von FeiutzEn 
has also published some notes which suggested a certain relation between 
the specific gravity and the content of nitrogen. 

The recent experiments of the writer have shown that there is only 
a reliable relation between the specific gravity and nitrogen where the 
liquid manure is fermented to a sufficient degree. The more the composi¬ 
tion resembles that of fresh urine, the less evident the relation becomes. In 
order to be able to establish the relation clearly, 80 per cent of the total 
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nitrogen must be in the form of ammonia. The urine at the time of analysis 
must therefore not be too fresh ; it must have been in the pit for at least 
10 to 14 days. It was also found that fairly wide variations of the nitrogen 
content are accompanied by only 7, slight variations in the specific gravity, 
and that the relation differs according to whether the urine is from cattle 
only or a mixture from different livestock. In cattle, urine relations^are 
more regular. 

On the strength of these observations the wriier designed a densimeter 
which enables the nitrogen content of the urine to be rapidly ascertained 
with fair accuracy. His observations referred only to pure cattle urine. 
The densimeter very much resembles that for measuring the density of milk; 
as in the latter case, it is immersed in the liquid in question and the number 
of degrees read off on the scale ; the temperature of the urine should be from 
16 to 17 0 C. The greater the number of degrees showrn, the smaller the 
content of nitrogen and vice-versa. 

The percentage of nitrogen was ascertained in the urine of a number of 
different animals by means of the densimeter and the chemical method; 
it was found that the result is almost the same by the two methods. The 
relations ascertained by means of the densimeter are as follows : 


Specific gravity 
of mine 

Quantity 
of nitrogen 
iound in i litre 
of unne 

Up to 

i 01 

Up to 2 gill 


1.01-1.01/ 

2-3 


1.017-1.020 

3-4 


1.020-1.027 

4-5 


1.027-1 032 

5-6 


1.032-1.038 

6-; 

More 

than 1.038 

More than 7 


The densimeter consequently furnishes a means of examining the majo¬ 
rity of the cattle urines used in practice. On the basis of these data it 
is possible to calculate the quantity of liquid manure to be used when grass¬ 
land is to be manured with a given quantity of nitrogen. For instance, if 
the densimeter shows the proportion of nitrogen of 4 to 5 gms per litre and 
the grass-land is to be manured with 30 kg of nitrogen per hectare (26.8 lbs 
per acre), from 6000 to 7500 litres (334-668 gallons per acre) of urine must 
be used. 

The addition of a small quantity of water to the urine does not very 
much affect the result, but a large quantity is injurious. 

The densimeter is made by the firm of Hugershoff in Leipzig. 

$46 - Experiments on Humogen or Bacterised Peat (The Woburn Experimental station 
of the Royal Agricultural Society of England, Pot Culture Experiments, i 9 i 5 > IV), — 
Vqelcker J.A., in The Journal of the Royal Agricultural Society of England, Vol. 2 *XXVI» 
PP* 357“363 + plate* Eondon, 1915. 

The humogen or bacterised peat of Prof. W. B. BottomeEy was com¬ 
pared with nitrate of soda and with controls ; x) in pots containing respect- 
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ivelv oats, peas and mustard ; 2) in the open field planted with oats. The 
humogen used was of the chemical composition shown in the following 
Table- 


Chemical composition of the Jmmogen. 

Dry sample 

Wet sample 


. . . . 51.49 % 

74.4-2 % 

22.30 

3.28 

Organic substances. 

Mineral substances. 

. . . . 25.66 

. . , . 22.85 


100.00 

100.00 

Total nitrogen. 

Nitrogen soluble in water. 

• - • . 149 % 

. . . . 0,08 

1.38 % 

0.48 


In the pot experiments, in accordance with the instructions of PROF. 
Bottqmley, bacterised peat was used at the rate of 1 part to 9 or 19 parts 
of soil, i. e. S9.4 or 44.7 tons per hectare, and the equivalent of nitrate of 
soda used for moist humogene was in the proportion of 20.9 or 10.4 cwt, 
per acre. 

The results of the pot experiments demonstrate that under the condi¬ 
tions existing when plants are grown under glass are regularly watered and 
looked after, a good dressing with humogen may produce a considerable 
development of the green parts, and consequently promote the growth of 
green forage plants, but it has no advantageous effect on seed production. 
Under the natural conditions of growth in the open field it was not possible 
in ordinary crops to detect any advantage resulting from the use of humo¬ 
gen in quantities suitable for the practical farmer, or at the rate of 5 cwt. 
per acre (1). 

847 - Growth of the Root System of Medic ago sativa. — Shistovskij, in 10 , who- 
Pifmcait Ce. uch o-Xo-whnmtHMtt Fosnua (The Agricultural Gazette of Southern 
Russia), Year XVII, No. 30, pp. 6-7. Kharkov, August 1915. 

The following experiments were carried out by the Plant-Breeding 
Section of the Regional Agricultural Experiment Station of Kharkov, the 
object being to study of the growth of the root system of Medicago sativa in 
its different phases of vegetation. 

Lucerne from a farm in the province of Ekaterinoslav was sown in 12 
Rotmistrov boxes placed in the ground without any cover and filled with 
soil from a lucerne field of the Station. Sowing was carried out on the 21st 
April, with ungerminated seeds, at the rate of IQ-20 to each box. On the 
2-3 May, all the plants except one were removed from each vessel. Eor some 
time, namely until the plants had grown robust, they were watered everyday; 
they were then allowed to grow under natural conditions, with only oc¬ 
casional watering, once or twice a week. 

The roots were separated by washing with water six times, namely 
when the plant had reached the age of 1, 2, 2 % 3, 3 % and 4 months; for 


(J) See mis Bulletin, May 1916, No. 407. 


(Ed,) 
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each of these operations 2 plants were used, one as control. The results 
of the experiment are contained in the following table : 


Growth of the aerial and subterraneous portion of Lucerne. 




Aerial portion 

1 


Roots 



Age of the plan 
in months 

Vegetative phase 


length 
in cm. 

Vnsth i Horizontal 1 

in cm 1 extension 1 

j in cm. j 

Root 

coefficient (1 ) 

of the plant 

of the plant 

„ ! 

3 \ 

! 

1 

S 

P 

M 

control 

basal 

control 

basal 

control 

I 


1 stalk 

8 ! 

6 

17 

l6 - ‘ - ' 



2 

— 

1 stalk 

12 

10 

44 

35 ! — 1 — ' 

— 

— 

2*5 

— 

1 stalk 

! x 7 

28 

5i 

45 - ! - j 
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— 

3 

flowering 

tuft 

37 

40 

103 

HO' 1 75I 73 

7 725 

8 030 

35 

early maturity 
completely' 

tuft 

- 

| 

— 

| 104 

1 

107 i 75 1 S9 

! ; 

7815 

9 523 

4 

mature 

tuft 

| .0 

1 

•i 2 

1 

1_ 

I 108 

1 

1 

1 _ 

115 j 102 | 91 

1 1 

II 664 

IO465 


(1) The root coefficient is the product of the length of the root by its horizontal extension. 


On analysing the data contained in the table it is seen that the growth of the 
root system of lucerne continues uninterruptedly from germination to 
fructification. Nevertheless, it is not uniform. Up to the the age of 2 % 
months, growth takes place with a certain uniformity; at the end of the first 
month the maximum length of the roots was from 17 to 16 cm.; at the end of 
the second month 44 and 35 cm. and at the age of 2 *4 months, 51 and 45 
cm.; in the two following weeks, which form the pre-flowering period and 
actual flowering period itself, the growth of the root system was very in¬ 
tense, giving as the result at the end of the third month a length of root from 
X03 to no cm* So great a fluctuation in the growth in length of the root 
system was not observed either before or after this period. The writer 
regards this fact as essential in his investigations. 

It is interesting to note that the results of the experiments carried out 
by the writer agree with those obtained earlier with the same plant, i. e. 
lucerne, by V. G. Rotmistrov, but better specify the process of growth of 
the root system of this plant, by establishing the period of the most intense 
growth in length. This it was not possible to ascertain from the experiments 
of Rotmistrov, because he only separated the roots by washing 4 times, 
namely, 14 and 21 days after germination, and at the beginning of flowering 
and ripening. 
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848 - The Taxonomic Value and Structure of the Peaeh Leaf Glands. — Gregory e. 

T„, in Cornell University Agricultural Experiment Station of the New York State College 
of Agriculture, Bulletin 365, pp. 183-222 -f 9 plates. Ithaca, N. Y., November 1915. 

Since the early part of the nineteenth century, the leaf glands have 
been used by all systematists in the classification of peaches and necta¬ 
rines. Recently some doubt has arisen as to the advisability of using them 
for classificatory purposes because of their variability. 

In a large number of cases the glands are stable and can be safely used 
to aid in the identification of certain varieties, There are also varieties 
in which the glands are exceptionally unstable, being on the border line 
between the two types—reniform and globose —and having what might be 
termed mixed glands. These mixed glands are of two kinds : one in which 
the majority of the glands are reniform, intermingled with globose forms; 
the other in which the globose form predominates. It would be quite pos¬ 
sible, as Carrilre (1867) suggests, to distinguish a third type of gland — 
the mixed t3q>e. It is important that leaves should be chosen from healthy 
branches on bearing trees. It is also best to obtain a large number of leaves 
or to examine the tree carefully before making the final selection of leaves. 
Mature leaves are best because their glands are full-sized and correctly 
shaped, while on young leaves the form of the glands is usually vague; 
old, partly decayed, globose glands frequently have much the appearance 
of reniform glands. 

The structure of the glands shows that they are true glands, having 
an upper layer of long, rectangular, secretory cells that produce a sweet 
substance, the function of which is not apparent. After the glands have 
ceased secreting they begin to decay, becoming brown on the upper sur¬ 
face and slowly disappearing until almost nothing is left. This decaying is 
a very complicated process, being preceded in every case by a suberization 
and thickening of the cell walls. The spines of the leaf are very similar to the 
glands in structure, having the same upper layer of long cells, but with much 
more heavily cutinised walls. A study of the transitional forms indicates 
that the glands are merely modified leaf spines. 

The leaves with reniform glands are apparently the highest type and 
the glandless leaves the lowest, with the transition through the globose 
type. 

The serrations of the glandless leaves are very strikingly different from 
those on a leaf with glands. The former leaves are deeply and doubly 
serrate, while the margins of the latter are always single and crenate. Al¬ 
most invariably, when glands develop on a normally glandless leaf, the 
serrations are transformed to crenations, indicating that there is a very 
close correlation between the glands and the crenations on the edges of the 
leaves. 

In the appendix a list of 29 works on the subject is given. 
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849 - The Root Nodules of Ceanothus americana and of Cycadaceae* — 1. 

Bottomley W. B., The Root Nodules of Ceanothus americanus, in Annals of Botany, 
Vol. XXIX, N° 116, pp. 605-610 -f pL NXVIII. London, 1915. —II. Spkatt E. R.., The 
Root Nodules of Cycadaceae. Ibid., pp. 619-625 -f pL XXIX. 

I. The writer examined root-nodules from species of Ceanothus growing 
wild in North America, where the genus is indigenous. Nodule-bearing roots 
of two different species were examined: Ceanothus americamts E- (New Jer¬ 
sey tea) and Ceanothus velutinus Dougl. (mountain balm). As the prelimi¬ 
nary examination showed that the nodules of both species are practically 
identical, the following description of C. americanus applies equally to 
C. velutinus . 

The root-nodules of Ceanothus americanus are modified lateral roots. 
They are perennial and increase in size each year by the formation of endo¬ 
genous outgrowths (branches) similar in structure to the primary branch. 

Each primary nodule and branch when fully grown shows four zones : 
a) an "apical meristematic zone ; b) an infection zone,- where the cortical 
cells are becoming infected with bacteria ; c) a bacterial zone, containing 
many radially-elongated enlarged cells filled with Bacteria ; d) a basal zone 
almost free from bacterial cells. 

The younger bacterial cells contain rod-shaped organisms, the older 
ones spherical bodies. These latter are the “ bacteroid ” condition of 
the active nitrogen-fixing rod-shaped bacillus. 

The bacteria, when isolated and grown in pure culture, can fix free 
atmospheric nitrogen, and from their structure, mode of growth and forma¬ 
tion of " bacteroids ” evidently belong to the Bacillus radicicola group. 

The paper is accompanied by a bibliography containing 7 references. 

II. — Amongst non-leguminous plants it is now recognized that the 
Elaeagnaceae , Myricaceae , Podocarpinac, and the genus A huts have root- 
nodules, which are definitely concerned with nitrogen assimilation. With 
these the Cycadaceae must be associated, because Bottomley has isolated 
from the nodules of Cycas not only Bacillus radicicola but also Azotobader , 
both of which organisms are known to assimilate atmospheric nitrogen. They 
are, however, of special interest because in their cortex a very definite 
green ring, the algal zone, is produced by the presence of an Anabaena , 
which has been described by the writer, 

The first part of the present series of investigations was carried out 
using as material Cycas circinalis E* and Encephalartos Hildebmntii A. Br. 
& Bouche and was extended to comprise the genera Stangeria, Macrozamia , 
Zamia , Ceratozamia , Dioon , and Bowenia, 

Root-nodules have been found to occur throughout all the genera of 
Cycads, and as in other non-leguminous plants, they are perennial modified 
lateral roots which have diverged from their normal growth owing to 
infection with, the nitrogen-fixing organism Bacillus radicicola. A whorl of 
lenticels or a continuous zone of loosely arranged parenchymatous cells is 
produced at the base of each nodule. The outer cells always become pushed 
apart and infected by Azotobader and, if suitable conditions prevail, by Ana- 
boena also. The presence of the alga stimulates the phellogen to produce 
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other lenticels, from which and the basal area, a zone of tissue is produced 
which encloses the original outer cells in which are the algae and bacteria. 
The algal zone is continuous, except immediately below the lenticels, 
extending from the base nearly to the meristematic apex. 

The algal zone consists of a large air-space containing Anabaena and 
Azotobacter which is kept intact by papillate cells traversing it from both 
the inner and other tissues. Bacillus radicicola is chemiotactically attracted 
to the algal zone, thus leaving the cortical cells in which large quantities of 
starch grains and sphaeraphides are deposited, and in Dioon, also tannin. 
No algal zone has been observed in Macrozamia , Zamia , Ceratozamia , and 
Bowenia, but nodules are produced by Bacillus radicicola and Azotobacter. 

The Cycadaceae, a group with many primitive characters, are the only 
nodule-bearing plants known, in which four organisms are associated to¬ 
gether symbioticalfy, viz . two nitrogen-fixing bacteria, an alga, and the 
cycad. 

A bibliograph}^ containing n references is appended. 

S50- The Enzymes Zymase and Carboxylase in the Storage Organs of the Potato and Su¬ 
gar Beet. — Bodnar J. (Chemical Laboratory of the Royal Hungarian Station of Plant 
Physiology and Pathology, Budapest), in Mathcmatikai es Termcszettudomdnyi fcrtesito 
(Bulletinof Mathematics and the Natural Sciences), Vol. XXXIII, Parts 3 and 4, pp. 591- 
610. Budapest, 1915. 

After reviewing the work of Buchner, Stoklasa, NeubErg, Mazj£, 
Palladin and Kostystchew, etc. the writer sets out his experiments in 
detail (summarised in several tables) as carried out on the tubers of several 
varieties of stored potatoes and on specimens of thoroughly ripe sugar beet. 

Conclusions: 1) Zymase can be isolated from the storage organs of 
the potato and the sugar beet. These results agree with the observations 
of J. Stoklasa. 

2) Even though in some cases there were bacteria in the ferment¬ 
ing liquid obtained, they did not exhibit the property of splitting up glucose 
in the presence of 2 per cent toluol, in the manner characteristic of alco¬ 
holic fermentation. 

3) The enzyme extracted from the tuber suffering from the disease 
termed by Appel “ Bakterien-Rmgkrankheit n (1) acts on the solution of 
glucose in such a way that in the fermenting liquid only traces of alcohol 
can be detected. On the other hand, there is found the presence of an ex¬ 
cess of acetic acid due to the action of the soil bacteria (producing alcohol- 
oxidase) on the alcohol formed by the activity of the zymase. The bacte¬ 
ria of the soil had entered in the spore form into the enzyme extracted 
from the diseased tubers. 

4) Under the action of the enzyme isolated from sugar beet suffer¬ 
ing with bacillary gummosis, carbonic acid and alcohol were produced in 


(1) Cl: O. Appel, Die Bakterien-Rmgkrankbeit der Kartoffel, in Flugblatt 36 der Deutschen 
Kaiserlichen Biologischen Ansialt Dahlem , 1906. — P. Soraxier, Hmulbwh der Pfianzenkrankhei- 
3rd edition, Vol. I, pp. 39S-399. Berlin, Paul Parey, ed., 1909. ' 
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mud:] smaller proportions than in the alcoholic ferment. This phenomenon 
still remains unexplained. 

5) Just as in the zymase of yeasts, the presence of NeubeRg’s 
carboxylase is also recorded in the zymase of potato and sugar beet. 

6 ) The fact that a product acting exclusively on pyrotartaric acid was 
obtained, but leaving the sugar solution intact, a property peculiar to 
carboxylase, shows that the latter may also be extracted from the zymase of 
the potato and sugar beet. 

7) In the same way as the carboxylase of yeasts, the carboxylase of 
the potato and sugar beet is much less sensitive to a high temperature and 
to different antiseptics than the other zymases. 

851 - Investigations into the Part played by the Amylase in Potato Tubers. — 

I. Bodnar J. (Royal Station of Plant Physiology and Pathology, Budapest), Relation 
between the amylase and sugar content in stored potato tubers, in Kiserletogyi 
KozlenUnyek (Bulletin of the Agricultural Stations of Hungary), Yol. XVIII, Part 4, 
pp. 789-795* Budapest, 1915. — II Dobv G. and Bodnar J., Amylase in healthy potatoes 
and in those suffering from leaf curl, Ibid Vol. XVIII, Part 5-6, pp. 956-968, 4 ta¬ 
bles, 1915. 

I. — According to the enquiries of W. Henneberg, the content of 
sugar in the potato influences its keeping powers, those kinds which are 
poor in sugar exhibiting greater resistance to bacterial decomposition than 
those with a relatively' large sugar content. A high sugar content thus seems 
to constitute a predisposition to rot, and it is of great importance from 
the practical point of view to know this content. 

The object of the present work w T as to examine the possibility of find¬ 
ing a relation between the sugar content of stored potato tubers in tbe rest¬ 
ing state and one of its regulating agents (enzymes) ; in other w T ords to de¬ 
termine, from the proportion of the corresponding enzyme, the total quantity 
of sugar forming in the tubers in the resting state, and concluding from this 
whether or not the tubers are adapted for storing. In the total quantity 
of sugar in the tnbeis, there was also included the sugar consumed by the 
respiratory process, because from the point of view of storage, it is important 
to ascertain the loss of starch occasioned by the respiration of the tubers. 

The experiments carried out were for the purpose of determining whe¬ 
ther the proportion of sugar in the tuber in a state of rest can be brought 
into relationship with the activity of the amylase present. The result of the 
following determinations are given : proportion of amylase in 9 tubers, pro¬ 
portion of reducing sugar (glucose), proportion of non-reducing sugar ^sac¬ 
charose), and total sugar content of these tubers. The experiments, which 
are summarised in several tables, gave the following results, 

Maltase was present in the tubers in a slate of rest. 

There is no regular relation between the proportion of reducing sugar 
(glucose) in the tuber and the activity of the amylase present ; the quantity 
of reducing sugar does not always increase in proportion with the acti¬ 
vity of the amylase. 

On tbe contrary, 9 certain relation can be found between the activity 
of the* amylase and the proportion of non-reducing sugar (saccharose). 


3 
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as also between tins activity and the total quantity of sugar. Thus, with 
the inciease of activity of amylase, the proportion of total sugar and of 
non-reducing sugar also increases, except in the cases where certain tubers, 
owing to their more intense respiiation, contain less sugar than tubeis with 
amylase of equal activity but weaker respiration. 

The knowledge of the activity of the amylase is of great importance from 
the point of view of storage of the potatoes, inasmuch as those potatoes which 
contain amylases of higher activity are rich in sugar or their respiration is 
more intense. It is known, however, from the investigations of W. Hennb- 
berg, that the tubeis with a high sugar content are more liable to rot, and 
that on the other hand tubers with more intense respiration undergo a 
larger reduction of the starch content. 

Among the tubeis subjected to low temperature, increase in the sugar 
content occurs in those in which the amylases possess greater activity. 

II. — The results by means of which Doby determined the character¬ 
istic properties of amylase in potatoes in the resting state afforded the poss¬ 
ibility of continuing enquiries into this question. The experiments were 
carried out on carefully chosen potatoes from the test fields of the Royal 
Hungarian Station of Plant Physiology and Pathology. A parallel anal¬ 
ysis was made of n specimens of healthy and diseased potatoes and o spe¬ 
cimens of exclusively diseased potatoes, along 2 lines : it was ascertained in 
what way the proportion of amylase is modified fiist of all in the potato in a 
state of rest and afterwards in the expressed juice of the tubers and dur¬ 
ing its storage. 

Prom these researches, it is concluded that a portion of the amylase is 
present in the potato in the form of zymogene which is transformed into 
an active enzyme towards the end of the resting stage; this transformation, 
however, takes place much more rapidly if the juice of the tubers is kept in 
the presence of an antiseptic. Ford and Gutrie, and also van UaBR, have 
endeavoured to determine the agents which produce this metamorphosis. 
They immersed the dust of germinating barley in papaine, which increased 
the activity of the amylase. There is reason to believe therefore that in 
the potato also, the action oft he proteolytic enzymes slowly* transforms the 
zymogene of the amylase into free enzyme during the winter rest; this trans¬ 
formation is more rapid in the expiessed juice after the cell walls have been 
destroyed, from which it follows that the action of the amylase becomes 
stronger in the juice antiseptically stored. Up to the middle of the period of 
rest, however, the quantity’ of zymogene is small; it only begins to increase 
at the beginning of January, and from this time onwards increased activity 
of the stored juice may be observed. It is well known that the amylase 
of the potato is extremely sensitive. It follows that the greater the ini¬ 
tial activity of the potato juice, the less this activity increases during the 
storage of the juice, that is to say, the more quickly it disappears. While 
the quantity of enzyme in the juice is small and that of zymogene large, so 
many new enzymes are formed by autolysis from this latter, that a total 
increase of them is observable, in spite of the weakening and disappearance 
of the enzymes already present. On the other hand, towards the spring, the 
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quantity of zymogene constantly diminishes and that of enzyme increases; 
consequently the action of the fresh juice will be stronger, but during stor¬ 
age it will no longer increase, and as the intensity of activity depends on 
the continual formation of enzymes by the zymogenes, the weakening of 
the action will be evident. These considerations lead to the following con¬ 
clusions : the nearer spring approaches, the more the action of the freshly 
expresses juice of the tubers will gain in intensity ; on the other hand, the 
activity of the juice prepared in winter increases but little during storage, 
but is maintained for a long time ; the activity of the juice prepared later 
increases rapidly, but is of shorter duration : finally the activity of the juice 
prepared torvards the end of spring shows no increase and becomes less 
and less lasting. 

Other investigations have brought out the fact that the proportion 
of amylase in the potato (in the freshhr prepared juice) is dependent neither 
on the variety nor on the soil, but depends on complex factors the elucidation 
of which requires further research. 

The activity of the amylase is almost entirely independent of the size 
of the tubers. 

Finally it -was ascertained that, between the tubers of healthy plants and 
those from plants suffering from leaf curl, there is no correlation in the ab¬ 
solute value of the amylase content; on the other hand, the ratio enzyme to 
zymogene differs in healthy and in diseased tubers. In the healthy potato 
there is comparatively more zymogene, and therefore more of it in reserve, 
than in the diseased ones ; the activity of the juice of the healthy tubers 
is stronger and more constant than that of the diseased tubers. These in¬ 
vestigations therefore confirm the observations according to which the 
curl of the potato leaf is accompanied, not only by mycological, but also 
by chemical transformations. These researches likewise refute the thesis 
of MasSEE, according to which, the quantity of armlase is less in the selected 
potato and consequentl}' resistance to disease would be weakened by selec¬ 
tion ; if this were true, the amylase content in the diseased potatoes should 
also be less. Contrary to this view', however, the observations of the writers 
agree in their general character with those of Doby, inferred from the chem¬ 
ical composition of the healthy and diseased tubers, and the ratios of 
concentration of their oxydases, according to which the proportion of the 
enzyme hydrolysing starch is not in direct relation to the state of health. 
These experiments have shown that changes indeed take place but they are 
of so subtle a nature that only minute analyses could make them clear. 

Fuither studies are required to elucidate such questions as to whether 
the chemico-pathological changes are brought about by pathogenic plant 
parasites, and to what extent the optimum of amylase and the activation of 
the latter by foreign substances differ in healthy and in diseased tubers. 
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852 - Amount of Humic Substances in Decomposing Leaves (Laboratory of Scientific 
Agriculture of the University of Petrograd). *— Trusov A. C., in Ce.lbCKoe XoSfi'Unmo 
u « 7 ibroeodemeo (Agriculture and Sylviculture), Vol. CCL. year L^XVI, pp. 339-361. 
Petrograd, March 1916. 

Continuing his researches into the humification of the elements which 
constitute the vegetable organism (1), the writer now communicates the 
results of his experiments into the quantity of humus soluble in water and 
dilute ammonia, produced in the leaves of maple and birch in decomposi¬ 
tion ; the influence of the conditions under which decomposition takes place; 
a comparison between the two methods of determination of humic substances, 
namely the colorimetric method and the permanganate of potash method; 
and the composition of the humic substances extracted from the decompos¬ 
ing leaves ; finally he also gives the conclusions drawn on the basis of these 
experiments. 

In these investigations, maple and birch leaves were employed. The 
maples leaves were chosen on account of their richness in tannic substances, 
which, as is proved by the writer’s early work, should play an active partin 
the formation of humus. 

The leaves were taken in September, that is, when already yellow ; 
a number of them were taken from the tree, so as to have a product not 
far advanced in decomposition, and the rest were gathered from the ground 
a order to secure the bacterial flora, which, under normal conditions, plays 
a part in the decomposition of maple leaves. For some days, the leaves ga¬ 
thered were dried at a temperature of 15-17 0 C„ 5 grms by weight were then 
put into each capsule, and 15 cc. of water added every day for a period of 
40 days, in order to keep the conditions of decomposition constantly favour¬ 
able ; after this first period, during the following 60 days, only 10 cc. of 
water were added, with a view to avoiding excessive moisture, as about one- 
third of the leaves were already decomposed; on the expiry of 100 days 
only 5 cc. were added. In spite of the addition of this large quantity of 
water, it may be assumed, in view 7 of the constant temperature of 37° C. 
that the decomposition of the leaves takes place under the conditions in 
which it would occur in the case of incomplete water saturation of the 
leaves, the saturation really only having been complete for a comparatively’' 
short time in these experiments. In addition to distilled water, the 
leaves were, in order to allow of inoculation by their respective micro¬ 
organisms, wetted occasionally with some drops of water in which leaves 
decomposed on the ground had been steeped, the said leaves having been 
taken from the same tree as those used for the experiment. 

The decomposition of these latter was carried out in an incubator at 
a constant temperature of 36-37° C., which was selected in order to hasten the 
process in question. 

The determination of the humic substances was made after 4,8, 12, 16, 
25,40,66 and 100 days from the start of the experiment. Each time 4 dishes 
were taken, two for ascertaining the quantity of dry matter and, after- 


( 84 .) 


(i) See B. 1915, Nos. 347 , 888 and 1123 ; B. JamiaiT 1916, No. n. 
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wards, the composition of the organic substance of the leaf, and the other 
two for determining the quantity of humic substance soluble in water and 
ammonia. Two ammoniacal solutions were used, one to determine the humic 
substance insoluble in water, and the other to estimate the total quantity 
of this substance. The determinations were made by the two methods, 
namely the colorimetric method and the permanganate of potash method. 

The results furnished by each method w r ere compared, and the accuracy 
of the colorimetric method in particular was shown ;the results of both were 
to a great degree parallel, but reasons are stated for the preference given to 
the permanganate method, which enables the work to be done much more 
rapidly. 

The results of the experiments on maple leaves are combined in the 
folllowing table. 

Quantity of humic substances produced in decomposing maple leaves 
at a constant temperature of 37 0 C., when these leaves are incompletely im¬ 
pregnated with water . 


Part soluble in water. Pai t soluble in ammonia, j Total percentage 

Per cent. Per cent. J soluble in ammonia 


Number of days 

after beginning 

of experiment 

Relatively 
to amount 

of 

decomposed 

leaf 

Relatively 
to maximum 
quantity 

1 of humic 

1 substance 

1 produced 

Relatively 
to amount 

of 

decomposed 

leaf 

Relatively j Relatively 
to maximum! to amount 
quantity j f 

of humic j ot 

substance decomposed 
produced j leaf 

; Relatively 
to maximum 

1 quantity 
of humic 
, substance 
! pioduced 

4 

1. 16 

j 

; 97-3 

1.02 

77,0 

2,19 

; 86.4 

8 

1-32 

1 100.0 

M 7 

100.0 

2.79 

( 100.0 

12 

I.27 

i 96.3 

I.23 

859 

M 

4 * 

00 

j 88.8 

l6 

; 1.07 

75-5 

I 17 

738 

2.24 

i 73-8 

25 

1.10 

69.5 

I 71 

97.0 

2.81 

OO 

U> 

A 

40 

o *53 

! 32-4 

| O.99 

55-7 

1.54 

| 44»3 

66 

0.64 

36.5 

! 0.56 

28.7 

1.22 

32-4 

100 

; 0.50 

1 

27.4 

| °'94 

77-4 

1.48 

! 37*7 


Similar results were also obtained with birch leaves, with the difference 
that the ratio between the proportion of humic substance soluble in water 
and that soluble in ammonia is not the same as for the maple leaves (being 1:1 
in the latter case, against 1 : 2 or 3 in the case of the birch leaves). It was 
also ascertained that a more thorough drying of the decomposing leaves 
entails a reduction in the solubility of the humic matter, and that this is 
probably the cause of the fluctuations still observed in the table reproduced 
above. 

Conclusions. 1.—The content of water-soluble humic substance varies 
according to the decomposed leases; for instance, for autumn leaves of the 
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maple which have just fallen, after 4 days' decomposition this content is 
1.93 per cent and represents about 50 per cent of the total content of humic 
substance. 

2. — in the course of the gradual decomposition of freshly fallen 
autumn maple leaves, the quantity of water-soluble humic substance 
increases at first and then falls off, a contrary phenomenon to what one 
would a priori assume, seeing that the source of the humus is not the whole 
of the vegetable substance, but only some of its particular constituents. 1 It 
follows from this that it is during the first period of its decomposition that 
vegetable residue takes the most active part in the formation of the soil 
humus. 

3. —The same phenomenon, namely, initial increase followed by sub¬ 
sequent reduction of humic substance, is also disclosed in the case of am- 
moniacal solutions of this substance. These facts prove clearly that humic 
substance is chiefly formed during the first brief period of decomposition 
of vegetable detritus. Then, evidently, this substance itself is partly de¬ 
composed and passes partly into other forms of humic combinations. 

4. —The ratio between the quantity of water-soluble humic substance 
and that soluble in ammonia varies with the different leaves undergoing 
decomposition and the different periods of the process. 

5. — The content of humic substance in decomposing leaves depends 
on the conditions under which decomposition takes place; it declines when 
repeated desiccation of the leaves occurs and to any considerable extent. 

6. —Although the decomposition of the vegetable residue lasted 100 
days, the quantity of humic substance formed in the first 8 days was not 
increased, and after 156 days its solubility in water had completely dis¬ 
appeared. 

S53 - On the Nutrition of Green Plants by means of Organic Substances.— Ravenna 
Cmo, in Aiii della Reale Accademia dei Lmcei, Sevie Quinta , Rendiconh, Classc di scienze 
fisicke, matcmatichc e natural;, Vol. XXV, No. 9, pp. 649-655, figs. 3. Rome, May 7 , icjxC. 

Work carried out in the laboratory of Agricultural Chemistry of the 
Royal University of Bologna. 

In order to ascertain whether plants can live in darkness, provided 
organic matter is present in their culture medium, maize plants were 
grown in a sterilised nutrient solution to which glucose had been added in 
solutions of 1, 4, 6 and xo per cent. One plant without glucose was kept as a 
control. They were kept for comparison, some in the light, others in darkness. 
Their growth was observed and they were examined for the presence or 
absence of starch in their leaves. It was found that even when the plants 
are under conditions which enable them to absorb glucose through their 
roots, no formation of starch takes place in darkness. Further, the*most 
v suitable degree of concentration for the ^glucose seemed to r be 1 to 2 
^*per cent. 

- &L or der to ascertain whether the plants treated with glucose had pro¬ 
duced starch in their leaves, even in the absence of carbonic acid, a plant 
in nutrient solution with glucose and a control plant were placed in an 
airtight^ glass vessel containing a dish fifled with caustic potash. Some 
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leaves of tlie plant were covered with strips of black paper. On the follow¬ 
ing day the starch reaction was tested on some of the leaves, and it was found 
that the leaves of the plants cultivated in the sugar solution only showed 
a starch reaction clearly on their parts not covered with black paper, while 
on those of the control plants the reaction was negative. 

In order to ascertain whether starch was formed at the expense of the 
glucose by direct synthesis, or indirectly by a photosynthetic process at 
the expense of the carbonic acid as a result of its complete oxidation, it was 
desired to ascertain which part of the solar spectrum might possess most 
influence on the phenomenon. For this purpose, the previous experiment 
was repeated, but the colourless glass of the vessel was replaced by blue 
glass. For control of this experiment, a plant cultivated in a solution 
free from glucose was placed in a glass vessel of a similar colour to the preced¬ 
ing one, but without caustic potash, and carbonic acid introduced. In 
this plant, as in that of the previous experiment, the starch reaction was ne¬ 
gative on some leaves; on others slight traces of colouring were shown. 

This suggests that for the formation of starch in plants growing in 
a sugar solution, the same light rays are essential which are responsible 
for the chlorophyll function. The reaction obtained with the blue glass 
was much below that obtained with white light, and was equal to the reac¬ 
tion shown by the control plants kept in the coloured vessel in the presence 
of carbonic acid. 

It was then thought that if, with a plant growing in a sugar solution, 
the formation of starch takes place in consequence of the complete oxida¬ 
tion of glucose, by removing from the atmosphere not only the carbonic 
acid .but the oxygen as well, the starch would be prevented from forming 
as the glucose could no longer oxidise. A plant grown in a sugar solu¬ 
tion was therefore placed in a hydraulically closed bomb containing a 
tube full of stick caustic potash and filled with pure nitrogen. The 
starch reaction was negative. The experiment repeated several times 
yielded the same result, although the plants still retained their vitality. 

In order to check the preceding experiment, the plant was kept in the 
bomb without the tube of caustic potash, and in an atmosphere deprived 
of oxygen, containing in’addition to the nitrogen little carbonic acid; 
the starch reaction was always positive. 

The results of these experiments therefore show that: 

1) Plants cultivated in glucose solution show the presence of 
starch in their leaves, even in the absence of carbonic acid, but only 
when in the light; 

2) The region of the solar spectrum which is most effective in the 
formation of starch, under the above conditions, is the same one which is 
most active in the chlorophyllian function ; 

3) Plants grown in a sugar solution in an atmosphere free of 
carbonic acid and oxygen, do not form starch in their leaves even 
when exposed to light. 

The logical conclusion is that the sugar absorbed by the roots is oxidised 
in the interior of the plant itself by the atmospheric oxygen until carbonic 
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acid gas is formed, which, gives lise in the leaves to the formation of starch 
as a consequence of the chlorophyllian function. 

The glucose absorbed is readily oxidised in the plant. This also agrees 
with the experiments of Molliard ( Compies Rendus de V Academic des Scien¬ 
ces , 141, 389-1905), who, in plants treated with glucose, found a greater 
degree of acidity, which is a sign of the incomplete oxidation of the sugar. 

The investigations will be continued, chiefly with substances of the aro¬ 
matic series, which are also presumed to be energetically oxidised by plants. 

854 - The Influence of Boron on Plant Growth. — 1. voelckbr j. a. [The Woburn 
Experimental Station of the Royal Agricultural Society of England, Pot-Culture Expe¬ 
riments, 1915, (b) The influence of Boron Compounds, on 1) Wheat, 2) Barley], in The 
Journal of the Royal Agricultural Society of England, Vol. LXXYI, pp 347-351 Ar pi. 3 - 4 - 
London, 1915.—II. Cook F.C. (Physiological Chemist. Bureau of Chemistry, U. S. Dei>t, 
of Agric.). Journal of Agricultural Research, Vol. V, No. 19, pp. 877-890. Washington, 
D. C., 1916. 

I. — Duplicate pot-experiments with boric acid and borax upon wheat 
and barley; the quantities of the boron compounds used were from 0.0001 
to o.io per cent, of the element as reckoned on the whole content of each 
pot. 

On considering the results obtained the following conclusions may be 
drawn : 

1. Germination is retarded when anything over 0.003 per cent, of 
boron is used, and even 0.001 per cent., more especially with borax, seems 
to delay germination. 

2. Anything o\ er 0.001 per cent, of boron, either as boric acid or borax, 
will prevent plants from developing and forming grain. 

3. A toxic influence is shown with 0,0005 per cent, of boron, but with 
quantities not exceeding 0.00025 per cent, there is a slightly stimulating 
effect. 

4. The effects general^’ are more marked with borax than with 
boric acid. 

II. — The experiments repotted were made in connection with a 
cooperative study of borax and calcined colemanite (1) as larvicides for 
the house fly (2) conducted by the Bureaux of Entomology, Chemistry, and 
Plant Industry, of the U. S. Department of Agriculture. The object of the 
present paper was to determine the effect of boron-treated horse manure 
on plant growth, and to study the absorption of boron and its distribution 
in the roots, stems and fruit of plants grown on soil fertilized with this ma¬ 
nure and on soil fertilized w T ith untreated manure. The plants (wheat, 
beets, tomatoes, 'towpeas, lettuce, soybeans, potatoes, corn, oats, radishes, 
string beans) were grown in pots in the greenhouses of the Department and 
on open plots at Arlington Experimental Farm, Va ; Dallas, Tex. ; Orlando, 
Fla. 1 and h?ew Orleans, Da. At least four pots for each treatment were 
employed in the pot tests; the plots at Arlington were 1 / 2Q of an acre and 
the others about 1 j m of an acre; the tests with lettuce were carried out on 

(1) Hydrous borate of calcium. Cfr. Dana’s Manual of Mineralogy, 13th. ed., 1913. (Ed.). 

(3) See B. 1915, Nos. 64 and 117, 
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benches, each 3x5 feet. The percentages of boric acid were calculated 
on a water and ash-free basis. 

The general conclusions may be stated as follows : 

1. It apparently made little difference in the quantity of boron 
absorbed by the plants tested whether boron was added to the soil as borax 
or as calcined colemanite. The addition of lime with borax had no defin¬ 
ite effect in preventing the absorption of boron. Wheat and oats absorbed 
very little boron, while leguminous and succulent plants absorbed com¬ 
paratively large amounts. 

2. Wheat, beets, cowpeas, and tomatoes grown in pots in the green¬ 
houses contained boron principally in the tops of the plants, and, with the 
exception of the beets, comparatively little or none in the roots. 

3. The fruit of the tomato plants contained only traces of boron, 
while the fruit of the cowpea contained large quantities. Lettuce grown 
in the greenhouse absorbed boron in proportion to the amounts present 
in the soil. 

4. Potatoes grown in the open showed, when mature, a small amount 
of boron in the tops and relatively large amounts in the roots and tubers. 

5. The leguminous plants, string beans, soybeans, and cowpeas, 
which were very sensitive to boron, showed, when grown in plot tests, a 
more equal distribution of the boron among the roots, tops, and fruit than 
the other plants tested. 

6. Radishes grown in plots contained much larger quantities of boron 
in the tops than in the roots. Analyses of entire plants of wheat, com, 
peas, and oats grown on plots in the South showed absorption of boron in 
all cases, the peas absorbing the most. All of the control plants contained 
at least a trace of boron. 

7. Samples of soil from some of the control plots showed the presence 
of acid-soluble boron, while several similar samples of soil from certain 
boron-treated plots showed no acid-soluble boron. Usually more soluble 
boron was found in the treated soil than in the control soil. 

8. The yield of wheat from a plot heavily treated with borax was 90 
per cent, of the manured-control yield and was greater than the yield from 
the unmanured control. The wheat grains were sound and contained but 
a trace of boron. 

9. The yield of tomatoes in pot tests was unaffected when borax was 
added in amounts giving 0.0018 per cent, of boron in the soil, but when 
the amount was increased to 0.0030 per cent., a reduced yield resulted. 

10. Numerous factors influence the absorption, distribution and action 
of boron in plants. 

11. Not more than 0.82 pound of borax or 0.75 pound of calcined 
colemanite should be added to each 10 cubic feet of manure, and when using 
the boron-treated manure in growing leguminous plants, the manure should 
be mixed with untreated manure before being applied to the soil. For other 
plants, boron-treated manure should not be used at a„ higher rate than 
15 tons per acre. Fourteen references are quoted in the bibliography (1). 


(1) Sue B. Jan. iyix, No. 38, anti B. May, 19x3, No. 483. 


{Ed.). 
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855 - The Influence Of Strontium Salts on Wheat (The Woburn Experimental Station 
of the Royal Agricultural Society of England, Pot-Culture Experiments, 1915, I. Ihe 
Hill’s Expel inients, a). — Yoelcker J. A. in The Journal ot the Royal Agricultural 
Socicfv or England, Yol. LNXVI, pp. 344-3.16 -f- pi. 1-2 London, 1915. 

Little being known about the action of strontium on plants, duplicate 
pot-experiments were made with sulphate, nitrate, hydrate, chloride, and 
carbonate of strontium ; the salts were applied in quantities supplying 
the element of strontium in two different amounts, namely, 0.05 per cent 
and 0.10 per cent, reckoned on the whole of the soil used. The soil was 
of light and by no means rich character, and twelve seeds of wheat were 
sown in each pot on November, 1914; the crops-were cut in August, 1915. 
The results are summarised as follows : 

1. Strontium in the form of the sulphate, hydrate, and carbonate, 
is, when given up to 0.10 per cent., practically without effect either on 
the germination of the seed or the increase of the crop. 

2. Strontium useed as strontium nitrate produces an increase of 
crop, but this cannot be attributed to the presence of strontium. 

3. Strontium applied as strontium chloride has a retarding effect bn 
germination, and when used in quantity approaching 0.10 per cent, of 
strontium, has a distinctly toxic effect. 

856 - Experiments in connection with the Assimilation of Potassium and Sodium 
Ions by the Sugar Beet, — Stoklasa Juirus,in Biochetmsche Zeitschnft, Yol. 73, Nos. 3 
and 4, pp. 260-312. Berlin, March 24, 1916. 

A discussion of the experiments of other scientists is followed by a 
description of those of the writer ; the object of the latter was to determine : 

a\ The value of potassium chloride and sodium chloride in the pro¬ 
duction of substance in the root of the beet ; 

b) Why calcareous soils promote assimilation of potash by the beet 
and increase the weight and sugar content of the root; 

c ) The behaviour of calcium chloride in the presence of potassium 
chloride and sodium chloride ; 

d) The influence of sodium and potassium chlorides on the develop¬ 
ment of the sugar beet in the diffeient periods of growth. 

For this purpose sugar beets “ Wohantas Zuckerreiche ” (Wohanta 
variety rich in sugar) w T ere planted, one in each pot containing 18 kg of a 
earth manured with different doses of salts. During these experiments, 
divided into 5 series, the following facts were observed : 

1) potassium chloride and sodium chloride increase both the weight 
of the root and its content of sugai if used separately in a decinormal so¬ 
lution. The potassium ion produces a greater increase than the sodium ion, 
so that it is really possible to attribute a specific action to it. 

2) A stronger concentration of the sodium chloride ( 2 / 10 N.) results in 
a reduction of weight and sugar content in the root. In this concentration, 
potassium chloride also fails to promote the growth of the plant, A still 
stronger concentration of potassium chloride ( 3 / l0 N.) reduces the percentage 
of dry matter in the root, and consequently the total quantity cf sugar form- 
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ed, but the percentage of sugar in the root is not changed to any marked 
extent. 

3) An increase of the dry substance and the sugar content is secured 
by administering sodium chloride and potassium chloride together. A 
physiologically balanced salt solution, in which the toxic action of the two 
salts is mutually neutralised, then forms in the soil. To neutralise the toxic 
properties of a 3 / 10 N. solution of potassium chloride only a 2 / 10 N. solution 
of sodium chloride is needed. 

4) Calcium carbonate employed in a 3 / 10 X. solution in the presence 
of corresponding quantities of potassium chloride and sodium chloride not 
only acts favourably on the growth of the root and its sugar content, but 
is also able to counteract the toxic effect of abnormal quantities of potassium 
chloride or sodium chloride administered either separately or together. 
The maximum production of dry substance and sugar is obtained by using 
the 3 salts (KC 1 , XaCl, and CaC 0 3 ) togethex. Calcium carbonate especially 
promotes the growth of the root. 

5) The toxic effect of potassium chloride and sodium chloride is 
counteracted by calcium chloride, but this phenomenon affects rather the 
content of sugar than the quantity of dry substance. The maximum 
sugar production was obtained by using the 3 chlorides together. 

6) Sodium chloride and potassium chloride do not promote the growth 
of plants during the first 2 periods of development (after 27 and 57 days re¬ 
spectively) , if used separately ; but if employed together, the production of 
vegetable matter incieases. In the 3rd period of growth (after 76 days), when 
the beet is at a more advanced age, the effect of potassium chloride far 
exceeds that of sodium chloride. On using both salts together, the increase 
of production in the third period is not equal to that in the 1st and 2nd 
period of growth. 

7) The anatomical changes in the plants are highly characteristic, 
if potassium chloride and sodium chloride are not used together in the 2nd 
period of vegetation. Potassium chloride produces well developed, firm 
leaves, fairly fine, not very curly, having a leaf stalk rich in chlorophyll, 
while sodium chloride results in softer leaves, with a fair amount of curl, 
and with leaf stalks reddish at the base. 

The potassium ion therefore has a great influence on the firm con¬ 
sistency of the leaves and promotes the formation of chlorophyll, thus forming 
an important factor in the process of assimilation. 

The sodium ion appears to influence the growth of the epideimis of the 
plant and to a less extent the process of assimilation. 

It w T as also determined in what measure the potassium ion and the so¬ 
dium ion were assimilated by the beet plant. The foliowring were the results 
obtained : 

(x 4 ) The assimilation was at its maximum when the tw r o chlorides 
w r ere together in the soil in a 1 / 10 N. solution, and at its minimum when sodium 
chloride alone was in the soil. 

(B) In those cases "where the soil contained either sodium chloride 
or potassium chloride or both together, in different concentrations, 4.16 gims 
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of f£ 2 0 were required, on the average, for the production of 100 grins of 
saccharose. 

(C) The quantity of sodium ions assimilated is related to the quantity 
of potassium ions, but, according to the analyses made, this relation varies 
very much. 

S57 - “ Thule”, a Variety of Wheat suited to Central Sweden. — nillson-Ehle ii., in 

Sverii>e$ Utsadeiorcnmgb Tidskntt , XXYth. Year, Part I, pp. 5-23. Malmo, 1916. 

During the period 1889-1913 wheat growing in Sweden increased al¬ 
most twofold, thanks chiefly to the selection work carried out at the expe¬ 
rimental Station of Svalof, for the purpose of combining in a single variety, 
the “ high productive character of the best types with the “ cold resistance ” 
character of the native Swedish wheat. 

The increased productivity of grain however was anything but uniform. 
From a maximum of 200 per cent in the districts of Hallands, Malmohus and 
Kristiastads, and generally throughout Southern Sweden (Scania), a mi¬ 
nimum of 20 to 30 per cent is reached in the central provinces (Svealand). 
What is the season of this? In Scania, during the period 1889-1913, the 
native wheat w T as gradually replaced by more productive kinds, while the 
area sown also increased. On the other hand in Svealand this substitution 
was only possible within very narrow limits, chiefly owing to the special 
climatic conditions, which involved very cold winters and long periods 
of drought in summer For the wheats to be cultivated in the central 
provinces, therefore sufficient cold-resisting powers and earliness are required 
to ensure normal ripening and a good yield of grain. These circumstances 
render the work of hybridisation and selection very difficult, as it is 
necessary to exclude some of the types which, though among the best in 
point of yield, are not sufficiently resistant to low temperatures. On the 
other hand, the increase of the area under wheat in Svealand, the good 
quality of the soil and the conditions of the agricultural environment, which 
are as favourable as possible, fully justify all the investigations and work 
which have for their object the creation of types better adapted to the 
climate, and at the same time having a high cropping power. 

From 1904 onwards the writer has been working at the following pro¬ 
blems ; 1) the improvement of local native types by selection ; 2) creation 
of new kinds by crossing with the native foim ; among these crosses the best 
results were obtained by hybiidising the native with the “ Pudel ” ; and af¬ 
terwards, by perfecting the resulting products by continuous work of selec¬ 
tion a new variety was fixed, Thule I, presenting the following scheme of 
characters ; 
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As will be seen, Thule I represents a combination superior as regards 
characters to that of each of the parents. In productivity (3943 lbs. per 
acre.) it is nearly equal to the “ Pudel ” {3930 lbs per acre), but is con¬ 
siderably superior to it in earliness and cold resistance, as was ascertained 
particularly during the winter of 1912-1913, when the sowings were very 
much injured by the low temperatures. 

Thule II, resulting from the same cross and isolated by the writer at 
Svalof, is still earlier. It is as early as the native type and is more productive 
than Thule I. These two kinds are distinguished from the native Swedish 
variety by their high resistance to rust. There is consequently no doubt 
that the Thule wheat is superior to all others hitherto tested in Svealand, 
where it may be introduced with the certainty of success. 

As regards improvement of the native varieties by direct selection, the 
pure line 0750 (of hatorpshvete) from Svalof was cultivated for 3 years at 
Ultima. It is distinguished by its higher cropping power, and could perhaps 
furnish good material for crosses. 

Although the Thule wheat is very resistant to cold, it still remains infe¬ 
rior to the native types; it must therefore be improved in this direction. 

With this object from 1913 onwards, a series of hybridisation trials w r ere 
undertaken of Thule I and Thule II with the Swedish native wheat; the 
preliminary results hitherto obtained fully justify the method adopted 
and hold out the best prospects. 

858- Experiments on the Germination Capacity of Beet Seeds in Bohemia.— 1. urban j . agricultural 

and Vitek E, Influence of very low temperatures on the germination capacity of beet .seeds 

seeds, in Zcitschnjt fur Zucker Industrie m Bohmen, 40th year, No 7, pp 29-300, tables. 

Prague, April 1916. — II. Vitek E-, Investigations on the mode of determining the 
germinating capacity in beet seed. Ibid No. 8, pp. 363-381, tables. May 1916, 

I. —- Influence oj low temperature on the germination capacity. In a 
first experiment, 100 grins of thoroughly ripe dried seeds were divided into 2 
groups, one of which was exposed for half an hour to the low temperature 
produced by liquid air allowed to evaporate spontaneously. 

In the 2 groups of seeds, the germination capacity w r as next ascertained 
by placing them on blotting paper in a thermostat with a temperature varying 
from 20 to 30° C. 

As early as 3 days later, it w r as found that the vitality of the seeds sub- ' \ 

jected previously to a temperature of —180 0 C. had not diminished. Fifteen : 

days later, 95 per cent of the non-frozen fruits and 96 per cent of the fruits ■ < 1 -'* 

exposed to the liquid air had germinated. It is evident from this experi- V/ ; 

ment that the strongest frosts do not impair the germination capacity 
of seeds with normal water content. $ 

In a 2nd experiment, the object was to study the behaviour of seeds * t'fl 

harvested in wet weather. Fox this purpose 4 samples of seeds were used 
containing about 20 per cent of water when harvested. The seeds of each 
of the samples were divided into 3 groups equal in weight and volume, each 
containing 100 fruits, and for each sample one of these groups was placed 
in liquid air; 3 groups remained in it for 2 hours, and one group from 6 to 
72 hours, 
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From the results summarised in the table it is evident that the seeds 
had, generally speaking, germinated badly, but that freezing for 72 hours 
had not affected their germination capacity. This experiment therefore 
proves that it is needless to protect seeds kept dry against frost, as frost only 
impairs the germination capacity when the seed contains an abnormal 
(excessively high) percentage of water. It may also be concluded that 
by drying the seeds artificially not only is their keeping power increased, 
but their germination capacity is maintained, especially if the seed was 
wet at the time when harvested. 

II. — Investigations on the mode of determining the germination capa¬ 
city. While the method now employed for determining the purity of beet 
seeds gives fairly accurate and concordant results, the determination of 
the germination capacity hitherto has remained rather defective as is shown 
by the relatively large differences in the results of experiments. It was 
consequently proposed to study this latter question, endeavouring in parti¬ 
cular to ascertain whether, for determining the germination capacity, blott¬ 
ing paper or sand gives the best results. Among the samples studied in 1913 
by the seed test Station of the “ Landeskulturat ” of Bohemia, 26 typical 
samples were chosen for comparative determination of the germination 
capacity on blotting paper and on sand, always using 100 fruits of each 
kind in 3 sets of experiments. 

It results that blotting paper is better than sand. In 20 samples on 
blotting paper (77 per cent, of the cases) the germination capacity was better 
than on sand; in 9 samples the number of germinated seeds exceeded that 
of the samples on sand by 1 to 5 per cent; in 10 samples the percentage was 
6 to 10 per cent., and in 1 sample ri to 13 per cent. The same germination 
capacity on paper and on sand was obsers T ed in 2 samples (8 per cent of the 
cases), while the germination capacity was only greater on sand than on 
paper in 4 samples (15 per cent of the cases). 

The results speak still more clearly in favour of the paper on considering 
the number of germs. Among the 26 samples studied, 23 (88 per cent, of the 
cases) gave a larger number of embryos on blotting paper than on sand and 
only in 3 samples (12 per cent, of the cases) did the fruits give a larger num¬ 
ber of embryos on sand. 

Analogous results were obtained in 1914. 

It is concluded from these experiments that determination of the ger¬ 
mination capacity on paper gives better results than on sand ; it is therefore 
recommended that test Stations should discontinue the sand method in 
favour of the blotting paper method. 
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859- The Wheats of the State of Washington, U. S. A. — Schafer e. g. and Gaines E. f. 
in State College of Washington, Agricultural Experiment Station , Pullman Washington, 
Bulletin, No, 121,16 pp., 2 fig. Pullman, Wa., February 1915. 

In the State of Washington, maiw kinds of wheat are cultivated, most¬ 
ly introduced into that region, but partly native, and resulting from the 
different conditions of environment in the various parts of the State. Mix- 
iug, the different cheats in the fields or on the markets causes a reduction in 
an< ^ it & therefore desirable that the number should be limited and 
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only the best ones should be cultivated in the different parts of the State. 
The writers describe some of the most important varieties, namely: 

1) Bluestem , grown largely in the highest parts as spring -wheat, 
sometimes even as winter wheat: ; 

2) Red Russian, the winter wheat most widely grown in the region 
of Palouse, ripening late and resistant to weeds ; 

3) Hybrid 143, produced by Prof. W. J. Spillman at the scientific agri¬ 
cultural Station of the State of Washington by crossing White Track and 
Tittle Club ; high cropping power ; may be either spring or autumn sown ; 

4) Jones Winter Fife, the chief winter wheat in the driest part of 
the State; 

5) Turkey Red, the only bearded winter wheat grown in the State 
of Washington; yields a good hard grain; not much cultivated ; 

6) Winter Bluestem , winter wheat obtained by crossing Turkey and 
Bluestem, combining the cold resistant powers of the former with the ear 
and grain characteristics of the latter ; 

7) Forty Fold (also called Gold Coin), the earliest wheat grown in the 
Palouse region. 

8) Marquis, recently introduced from Canada, a very eariy spring 
wheat; 

9) Triplet, a new composite hybrid, not yet distributed to farmers; 


Analyses of. Wheat in the State of Washington. 


variety 

Flour 

Drv gluten 

Nitrogen 

Average 

per cent. 

per cent. 

per cent. 

quality value 

Hybrid 12S. ... 

7S.42 

16.2 

3.185 

114.8 

Hybrid 143. 

79.59 

13.0 

2.120 

107.8 

Red Russian ... 

82.96 

10.0 

I 785 

93.O 

Hybrid 123. 

77.66 

13.6 

1.955 

1034 

Forty Fold. 

S2.44 

13.3 

2.015 

106.6 

Jones Winter Fife . .... 

80.05 

9-9 

1.850 

93.5 

Eittle Club . . . 

78.32 

10.0 

1,830 

934 

Hybrid 108. 

76.94 

9.7 

I.865 

92.Z 

Turkey Red. 

78-34 

14.3 

2.185 

III .7 

Winter Bluestem. 

60.75 

10.0 

1.940 

97.5 

Triplet.. . ... 

75 -So 

II.Q 

1.950 

98.5 

Hybrid 60 ... . 

Si. 90 

U .7 

I.615 

94-5 

Hybrid 150 . . . ... 

79 . 3 * 

8.2 

1.725 

86.2 

Bluestem* . 

81.97 

20.0 

2.065 

98.6 

Marquis* . . 

73.<>5 

14.2 

2.190 

105.9 

Red Chaff*. 

81.20 

10,2 

2.040 

99.0 

Eittle Club*. 

7902 

IX.I 

2.160 

102.3 

Hybrid 143. 

78 62 

10.2 

X.990 

100.2 

Averages . . . 

79.3 

11.6 

1.970 

— 


* Grown as spring wheats. 

10) Hybrid 128, produced in 1899 by Prof. SriEEMAN, from a cross 
between Jones Winter Fife and Tittle Club ; high crop yield and good 
quality ; stiff straw ; does not shatter. 

11) Little Club ; 
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12) and 13) Hybrids 123 and 108, originating from a cross between 
Jones Winter Fife and Little Club ; 

14) and 15) Hybrids 150 and 63, Cross Turkey Red X Little Club; 
the latter, highly resistant to drought, is rapidly increasing in popularity as 
a winter wheat ; 

16-19) Red Allen, White Elliot, Sonora and Jenkins Club, spring 
wheats not much grown, of no great value. 

The above winter wheats, cultivated at the Pullman Station of scientific 
agriculture in 1911, 1912 and 1914, yielded as an average of the three crops 
from 35.1 bushels (Hybrid 108) to 43.S bushels per acre (Hybrid 128}. Tri¬ 
plet, cultivated only in 1914, gave 53.9 bushels per acre. If the average 
unit crop produced in a field be taken as 100 for all the wheats tested (with the 
exception of Triplet), Hybrid 128 gives 105; Winter Bluestem 104 ; Hybrid 
60, 102; Red Russian and Little Club 101; the minimum crops were: Forty 
Fold 89 and Hybrid 108, 84. The percentages differ somewhat, but generally 
the order of merit remains the same if the results obtained on small test 
plots are considered. I11 both instances. Hybrid 108 ranked last. 

The analyses of wheats grown on plots in 1914 under uniform condi¬ 
tions gave the results set out in the accompanying table. The last column 
was calculated in the following way : taking the value of the average of 
each of the vertical columns as equal to 100, the percentage of flour, gluten 
and nitrogen was recalculated for each variety, and it was assumed that the 
average of these three percentages represents the percentage which expresses 
the quality value. 

S60 - Injuries to Rye and Wheat Grain produced by Threshing, and their Consequences. 

— Wallden J.N., in Sveri^es Utsddetdrcnin^s Tidskntt, XXVIthYear, Part 1, pp.24-47, 

S tables, 2 figs. Mahno, 1916, 

Experiments carried out by the writer prove that the injury caused 
to grain by threshing, even if very slight, reduces the vitality of the grain, 
rendering it very sensitive to the action of copper sulphate used for seed 
disinfection. This sensitiveness is found especially in grain put through 
ordinary threshing machines. It decreases on the other hend when a small 
special threshing machine is used, as at Svalof, audit completely disappears 
in grains husked by hand. In the latter case, the germination capacity 
of the grains is not even affected by the use of 10-25 % solutions of copper 
sulphate. 

By means of a new method, of which a description is given later, 
it was possible to ascertain accurately the location and extent of the in¬ 
juries in a very large number of grains of different origins. The grain is thus 
divided into 3 classes : (a) grain without injury; ( 5 ) vrithlight injury; (c) 
with severe injury. The sensitiveness of the grain in relation to formalin 
and copper sulphate varies considerably for the 3 categories, as may r be 
seen from Table I. 

The injuries produced by threshing also considerably affect the keeping 
properties of the grain, particularly when the latter has a large content of 
.water and is exposed to high temperatures. Thus, for recently cropped 
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Table I. — Sensitiveness of injured or uninjured grain to formalin 
and copper sulphate. 
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Table II. — Reduction of germination capacity sustained hi 2 weeks 
by injured rye grains. 


Varieties 
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xye, the badly damaged grain loses a great portion of its germination capacity 
in 2 weeks (cf. Table II). 

The same observations have been made for wheat by testing machine 
threshed and hand-husked grain. 

The method contrived b} r the writer for rapidly ascertaining the extent 
of the injuries sustained consist in submerging the grains to be examined 
in an 0.4 % solution of eosin, and afterwards washing them in water. Where 
there is a break in the continuity of the-integiiment, the eosine is absorbed, 
and communicates a conspicuous red hue to the injured portion. For gra¬ 
duating the extent of the injury the following scale has been adopted: O, no 
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visible or very slight colouring! colouring at end; one half at least 
of the surface of the embryo is strongly coloured ; 1 j 1 the entire surface of 
the embryo is strongly coloured. This very simple system allows the 
farmer to determine with sufficient accuracy to what extent the injury 
produced by threshing can impair the germination faculty and the keeping 
property of grain. 

S6i - Cultural Food and Industrial Value of some Varieties of Potato tested in Hungary, 

— Szell I,. (Chair of Chemistry and Technology of the Royal Hungarian Agricultural 
Academy at Debreczen), in Kiserlet&gyt Kozlemenyek (Bulletin of Hungarian Scientific 
Agricultural Stations), Yol. XVIII, Part 3, PP- 659-666, tables. Budapest, 1915. 

Experiments carried out in 1914 on the test fields of the agricultural 
Academy of Debreczen, with the 6 varieties of potato — Up to Date, 
Richter Imperator, Silesia, Bohms’ Erfolg, Jubel and Record — planted 
after autumn rye, in compact sandy soil at about 19 % ins apart. The 
varieties Jubel* Record, Bohms’ Erfolg and Silesia were greenmanured 
in the autumn, and in the spring given a dressing of 232 lbs. of 
superphosphate and 155 lbs. of potash salts (40 %) per aere; Up to 
Date and Imperator received only green manure. The monthly rainfall 
and average daily temperatures varied as follows from the beginning of 
April to the end of October. 



Rainfall 

Temperatures 


Rainfall 

Temperatures 

April . . 

17.1 mm 

ii.6°C 

July. . - . 

80.5 mm 

21.2° C 

May 

32.4 

11.6 

August. . . 

34-7 

19.9 

June . . 

110.6 

1S.4 

September. . 

61.8 

13-3 




October. . . 

70.6 

9.1 


Particulars with regard to time of plantation and crop, and also con¬ 
tent of starch and dry substance, are contained in Table I, 


Table I. — Yields of the Different Varieties. 
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The Record variety leads in regard to starch content. Next follow 
in order of importance: Bohm’s Erfolg, Jubel, Silesia, Up to date and Im- 
perator. For yield of starch per unit of area the first place is taken by Babin’s 
Erfolg, followed by Silesia, Jubel, Record, Imperator and Up to Date. 

Among the 3 different sizes of tubers (large, medium, small) of the 
same variety, the maximum difference in the starch content was 5.3 % (Up 
to Date) and the minimum °*7 % (Record). The starch content of the 
small tubers was much below that of the large. On the other hand, the 
difference beween the starch content of the large tubers and that of the 
medium was small (these particulars are combined in a table). 

In order to ascertain the cooking qualities, the following method was 
used : After marking all the varieties with a pin, some tubers of similar shape 
were put into a pot, covered with cold water and slowly cooked on an elec- 
trie stove, the water not reaching the boiling point until 2 y 2 hours had ex¬ 
pired. During boiling the potatoes were tested at intervals by means of 
an iron wire 2 mm. in diameter. They were regarded as cooked when the 
iron wire passed through 2 tubers at once under a slight pressure, and when, 
on being cut open they showed all the properties of normally cooked po¬ 
tatoes. The roasting quality was determined as follows: 5 equal tubers 
of each kind marked were placed in an oven heated to ioo° C., the tempe¬ 
rature of which was afterwards raised during one hour to I50°C. and kept at 
this until the end of the tests ; the potatoes taken out from the oven were 
regarded as thoroughly roasted when the iron wire passed through the tuber 
easily and divided it into two halves, the latter then showing all the 
properties of a well roasted potato. 


TabtE II. — Cooking Qualities of the Different Varieties . 
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of malformed tubers relatively to the weight. The results of these deter¬ 
minations are summed up in Table I, where in each group the varieties are 
in decreasing order of the proportion of malformed tubers. 

The figures given in Table I and the other observations made on the 
cultivations in question lead the writer to suppose that the capacity of 
resistance to the formation of excrescences is a property of race, which 
can be fixed by selection, and tests in other localities and on other 
varieties would be highfy desirable in view of the economic importance 
of the potato. 

III. — Loss of Starch due to Excrescences . — The determination of the 
percentage of starch by means of the URniANN balance showed marked dif¬ 
ferences between the malformed tubers and those of regular shape. 

Table II sums up the particulars in reference to the industrial vari¬ 
eties, the varieties being arranged in decreasing order of the losses of 
starch sustained. 

TabreII — Losses of Starch due to Tuber excrescences in Industrial Varieties 


Varieties Ross of starch Varieties Ross of starch 

‘‘Devant le front ” .... 4-3% Brocken. 1 . 4 % 

Silesia. 3.9 Grif. 1.4 

Sas. 2.8 Richter’s Jubilee. . 1.1 

Ever good. 2.6 Prof. Wohltmarm . 0,4 

Prince Bismarck. 2.2 New Emperor ... 0.2 


863 - Comparison between the Effects of Manuring Potatoes with Nitrate of Soda and 
Sulphate Of Ammonia (From the Agricultural Experiment Station of Radomysl, Russia). 
— Zasukehn A., in Xosaiicmeo (The Farm), Xlth Year, No. 17-1S, pp. 297-304. 
Kiev, Slay 1916. 

Experiments carried out at the Agricultural Experiment Station of 
Radomysl in sandy soil, i. e. poor in nitrogen, and for which nitrogenous 
manure is of great importance. Two nitrogenous manures were studied: 
nitrate of soda and sulphate of ammonia. The trials made with the 
latter manure are particularly important because, owing to the present 
war, the importation of nitrate of soda into Russia has greatly dimin¬ 
ished, while large stocks of sulphate of ammonia have accumulated, 
and the extensive use of the latter in agriculture is imperative. 

In order to make this comparison between the effects of nitrate of soda 
and those of sulphate of ammonia, the manure “was msed in two different 
ways: sow T n directly on the tubers during planting or spread before this 
operation. In addition, nitrogen was given to one plot, half in the form of 
sulphate of ammonia before planting and the other half in the form of ni¬ 
trate of soda during planting. The manure w T as put down in this latter way 
in order to allow for the facts indicated in the literature of the subject as 
to the injury caused by sulphate of ammonia, as an acid salt, and as to 
the retention of nitrate of soda by the soil. By applying the sulphate of 
ammonia to the soil, before plantation, it was desired to combine the most 
favourable conditions for the utilisation of this manure, as the plant was 
thus enabled to offer a better defence against its injurious action. By 
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putting the nitrate of soda on the tuber itself, it was meant to make its 
utilisation more immediate and thus prevent its being washed away. 

In these tests each plot had received per acre 54 lbs of P 2 0 5 in the form 
of slag and 40 lbs of K 2 0 in the form of a potash salt. A control plot was 
left without nitrogenous manure. To all the other plots manure was given 
in equal quantities, i. e. 396 lbs of nitrate of soda or 264 lbs of sulphate of 
ammonia. During the experiments not only was a determination of the 
■ crop yield made, but many observations on the growth of the plants were 
carried out. At the end of May the number of germinated plants was cal¬ 
culated, and then every 10 days the height of the aerial parts of the plant 
was measured. In addition, at the end of the field, from each plot 10 plants 
were taken, and there were determined : 1) the quantity and weight of the 
tubers; 2) the quantity and weight of the stalks of each plant; 3) the weight 
of the aerial parts of each. 

The most important results of these experiments are summed up in the 
appended Table. 


Results of Experiments. 


1 

Manures used in addition to 54. lbs. 

ol P 3 O s as slag and 44 lbs. of K t O as potash salts 

! 

Yield 

of tubers 

cwt. per acre 

Excess due 
to the addition 

of 

nitrogenous manure 
cwt. per acre 

None. 

46.22 


Nitrate of soda, i6r lbs., sown. 

73-09 

25-94 

Nitrate of soda, 161 lbs., on the tubers. 

75-39 

28.24 

Sulphate of ammonia, 107 lbs., sown. 

79.02 

30.S75 

Sulphate of ammonia, 107 lbs , on the tubers . . . 

85.40 

38.25 

Nitrate of soda, 80 lbs., on the tubers.j 

Sulphate of ammonia, 54 lbs., sown.* 

: 76.49 

1 

39.34 


The comparison between the figures of the Table and the observations 
made points to the following conclusions : 

1) Sulphate of ammonia gave a larger yield as compared with nitrate 
of soda. 

2) A bigger crop was obtained by applying sulphate of ammonia 
to the tuber than by spreading it before planting. 

3 ) By applying the dressing of nitrate of soda to the tuber, the 
development of the potato in its first period of growth was considerably 
retarded. As regards the crop, it appears nearly equal, whether the 
nitrate of soda is applied to the tuber ox is spread before planting. 

4) By giving half of the nitrogen in the form of nitrate of soda to 
the tuber, and the other half in the form of sulphate of ammonia to the soil 
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where it is spread before sowing, no advantage was secured as compared 
with manuring the potato with sulphate of ammonia alone. 

For a more accurate interpretation of the results of these tests, it should 
not be forgotten that the spring and the first half of the summer were 
very dry. 

Crops S64 - Wild Oil Plants Of Para, Brazil. — Chacaras e Qumtaes , Vol. xni, No. 5, pp. 322-323. 
Yielding Oils, S. Paulo, May 15,19x6. 

Dyes Mr. C. Pesce, of Cameta, Para, Brazil, has for several years been study- 

and Tannins j n g the oil seeds of the forests and islands in the estuary of the Amazon. 

He reports the following species, which he uses in his factory of vegetable 
oils and soaps, and of which he exports part to Europe. This list proves that 
Para is exceptionally rich in wild oil plants. 

Carapa procera (=C. guyanensis) (“andiroba”); its fruit furnishes an 
oil used in the manufacture of soap, lubrication and lighting oils, but as it 
contains a bitter principle it is not edible. 

Myristica ( Virola) Bicuhyba (“ ucuhuba ”) furnishes a very thick tallow 
containing a large proportion of stearin, suitable for the manufacture 
of soap and candles, and, after purification, for food. 

Astrocaryum vidgan (“ tucurna ”) yields products similar to those ot 
Elaeis guineensis, namely a pericarp oil (“ oleo de palma ”) and a kernel 
f oil (“ oleo de palmito ”), but its fruits are 10 times bigger than those of the 
v oil palm. — Astrocaryum Jawary (“ jawary ”) also yields a pericarp oil and 

t:; a kernel oil. On the other hand, . 4 . Mumbaca (“ mumbaca ”), A . peru- 

f, vianum (“ huycungii”), and A. rostraium only furnish an oil extracted from 

A the kernel. 

Badris major (“ maraja assti ”), B. minor (“ maraja ”) and B. goeno- 
\ " moides (“ mar a j ary ”) have an oily kernel. 

r * Oenocarpus disiichus (“ bacaba ”), 0. minor (“ bacobinha ”), 0. mid- 

V,' ticaulis (“ ciambo ”), 0 . Batana (“ patana ”) aud Oenocarpus sp. n. (“ ba- 

^; cabao ”) have seeds which yield a very fine edible oil much superior to that 

A; of cotton seeds, but in small quantity only. 

•y, Many species of Altalea produce kernels which give very high percent- 

t ’■ ages of an edible oil, very sweet, resembling that of the coconut. . 

Cocos Inajai (= C. equatorialk) (“ jarena ”) and C. Syagrits ( f ‘ poro- 
pj rema ”) supply an oil almost equal to that of C. nucifera. 

Pentaclethra filammtosa (“ pracaehy **) furnishes an edible oil in 
-abundance. 

Pachira aquatica (“ mamorana ”) jrields a highly aromatic aud 
edible fat. 

Emma caharatum (“ caramuru ” or “ jaboty n ) supplies a very thick 
fatty r substance. 

Lippia (Platonia) insignis (“ bacury ”) yields a somewhat resinous 
fatty substance. 

Bcriholldia nobilis {—B. excelsa) (“castanha do Para”) and Lecythis 
mitata ( u sapucaia '*) produce an oil very similar to that of sweet almonds. 

■ r, Dipteryx odorata (" cumarii ”) supplies a very delicate aromatic oil in 

abundance, . . 
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Bombax Munguba (“ Monguba ”) and Eriodendron anfraduosum 
(= Ceiba pentandra) (“ sumanma ”) yield seeds which furnish an oil 
similar to that of cotton. 

Guilheminea speciosa (“pupunha”) has fruits of fine flavour the seeds 
of which furnish an abundance of oil similar to that of the coconut. 

Sapindus Saponaria (“ saboeiro ”), very common in the Lower Amazon; 
its fruits have a skin which contains about 30 % of saponin, from which a 
highly esteemed soap is made ; its kernel yields an edible oil very like that 
of the olive. 

Hevea brasiliensis (“ syringa ”) produces a drying oil. 

Sacoglottis Uchi (“ uchy ”) furnishes an edible oil. 

Poraqueiba serica (“ umary ”), from the pericarp a highly aromatic 
oil is extracted. 

Theobroma microcarpa (“ cacao-rana ”), T. speciosa (“ cacao-y”), 
and T. gyandi'flora (“ cuprassfi ”) provide aromatic substances. Their : 

fats are also used as a substitute for cocoa. ,, 

Matisia paraensis (“ capuassurana ”) produces oil. 

Copaifera guyanensis (" copahyba ”) furnishes the well known tnedi- . I - 

cinal oil on tapping the tree. 

Sacoglottisamazonica (“ uchv-rana ”), Sympkoniaglobulifera (“ anany ") 
and Rheedia macrophylla (“ bacury-pary») furnish copal and oleo-resin. 

The Author points out that he only enumerates the most important 
and most common plants in the State of Para, and he also gives a list of 
several other plants the botanical identification of which has not yet been 
carried out. 

S65 - Description of the Varieties of Sugar Cane under Extensive Cultivation. — jes- sugar crops 

wiet J. } in Mededcdinqen van het Proefstation voor de Java-Siiikmndustrie, Archief voor de 

Suikmndustrie m Ncderlandsch Indie , XXIVth Year, Parts 12 and 13. Soerabaja, March ’ ^ 

and April 1916. 

The importance is emphasised of a good description of the different 
varieties of sugar cane under extensive cultivation, with a view to ascertain¬ 
ing their individual characteristics, preventing a mixture of the cuttings 
(“ bibit ”) used on the plantations and obtaining a guarantee of purity and 
origin. Besides this, the inspection of the plants and examination of the 
cuttings imported or purchased from nurserymen is only possible if a pre¬ 
cise description of the known varieties is available. 

The different proposals of other writers who have dealt with the 
question of systematising the knowledge of the sugar cane are reviewed and 
rejected, owing both to the insufficiency and the inconstancy of the 
characters described. 

In the form of the internodes, their colour and the mode of insertion of 
the leaves, some fairly fixed and absolute distinctive characters were found 
in the sugar cane from 4 to g months old. It is chiefly however in the form 
of the buds and also the distribution of the hairs over the outer scales of the 
buds and on the different parts of the leaves, that a sure means has been dis¬ 
covered for identifying the different varieties and combining them in certain 
groups representing the same characters and probably of the same origin. 
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A description is given of the 2 most important varieties of sugar cane 
grown from seeds in Java and designated by the numbers 247 B and 100 

p. a j. 

The origin of Xo. 247 B. is somewhat doubtful and it is probably to 
be attributed to a cross of the Fiji cane with the Cheribon cane as the female 
parent. 

The variety 100 P. O. J. was obtained by accidental hybridisation of 
the original black Borneo cane, probably with the Boethers cane. The 
writer believes that the latter may be identified as the male parent on 
comparing different characters of the cane 100 P. O. J* with those of the 
Boethers variety. 

A minute description is given of the various morphological characters 
of these 2 varieties, on the basis chiefly of the insertion and dispersion of 
the hairs over the buds, and on the shape of the internodes. 

566 - The Problem of Nitrogenous Manuring of the Sugar Cane in Java (Sulphate of 

Ammonia or Oil Cakes ?); Results of 10 Years of Experiments. — Geerts j. M„ in 

Medcdeehn^en van het Proefshtfion voor de Jam-Smka imiustne, Archief voor d-e Smkerin- 

dustnc in Nederhvulsch-Indie, XXtVtb year, Part 14. Soerabaja, April 1916. 

The importation of sulphate of ammonia generally used for manuring 
the sugar cane having become very uncertain and difficult, the question 
of finding a substitute for it is one of primary importance. It appeared 
possible to find the solution of the problem by making a digest, from one 
and the same point of view, of all the results obtained for 10 years of expe¬ 
rimental manuring of the sugar cane in the field and calculating them uni¬ 
formly. This has now been done, and the results given by earthnut cakes 
have been compared with those yielded by sulphate of ammonia. 

The conclusion reached is that the former cannot be deemed equal to the 
latter. A mixture of the two manures gives better results than the use of 
oil cakes alone. 

In rather sandy soils, the oil cakes produce better results than in clayey 
soils. The nitrogen in sulphate of ammonia not being so expensive as that 
in oil cakes it is more economical to use the former. 

The production of the sugar cane is less when oil cakes are used than 
with sulphate of ammonia, but the richness in sugar is not affected. 

5 67 - A Pre-fermentation in Special Stacks of Tobaceo. — deVries o., in Mededeelingen 

van het Proefstation voo? Vorstenlandsckc Tabak, Xo. XXIII, pp. 69-S8. Semarang, 1916. 

In 1914 the tobacco-growing season in a part of Java was marked b> 

great dryness. 

The tobacco harvested during these times of drought frequently shows 
traces of the pressure undergone after fermentation, these traces remaining 
visible in the form of streaks and spots on the leaves when put up into 
bundles for the market. 

Experiments were made in 1914 to remedy this drawback, which con¬ 
siderably reduces the value of the tobacco. Fermentation stacks were de¬ 
signed the centre of which remained empty, and in which the air could circu¬ 
late more freely than in the ordinary form of stack. Taking care that the 
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temperature in these stacks should not exceed 35 0 C., the results obtained 
were very satisfactory. 

Subjecting the tobacco thus treated to the usual fermentation hardly 
any trace of pressure could be observed. It is thought that this result may 
be interpreted as pointing to a slow oxidation, which during the process of 
slow death of the leaves in the preliminary stacks, destroys certain essen- 
tial oils which, owing to rapid heat, such as occurs in the ordinary stacks 
(where the temperature frequently reaches 54 0 C.), are decomposed, The 
products of decomposition, impregnating the dry cells, form pressure spots 
on the leaves, which marks persist during all the subsequent operations of 
handling the tobacco. 

S6S - Investigations into the Combustibility of Tobacco. — 1. be vexes 0., Method of 

Research. — II. Be Vries 0 ., Influence of Manure on the Combustibility of Tobacco. — 

III. SiDEXirs R., Enquiries into the Combustibility of Tobacco, in Mededeehngen van het 

Proetsiation voor Vorstenlandsche Tabak, No. 22. Semarang, 1916. 

Combustibility is first of all defined as : k< the time occupied in the com¬ 
bustion oj a lea f of tobacco stretched horizontally and ignited near its central pari. 9 ' 
At the same time the colour of the ash in small cigars made with tobacco of 
the same origin and allowed to burn themselves out was observed. A scale 
of colours facilitated an estimate of the differences. 

According to the results from the experimental fields where the tobacco 
was treated with different manures, no influence of the manure on com¬ 
bustibility was observed. 

It seems as though the properties of the soil and the climate have a pre¬ 
dominating influence. A tobacco originally defective in combustibility 
cannot be improved by a special manure. Only a potassic manure in large 
quantities, which is then very expensive, may sometimes produce good 
results. Thus, a dose of 0.75 02. (20 grams) of nitrate of potash pei plant 
produced seme effect. 

Flooding of the tobacco fields occasionally during periods of droughl 
may considerably impair combustibility, 

A lesser combustibility was found in the leaves near the top as compared 
with those at the end, especially if the rains do not fall until near the end 
of the cultivation. 

The attempt was made to inject potash salts into the plants, but 
without positive results. 

S69 - Attempted Classification of Pears. — Chasset Boms, compte-reudu par Gabriel 
Evizet, in Journal dc la Socieli Nat 1 onalc <f Horl icultmc de France, 4th Series, Vol. XVII, 
pp. 74-78, Paris, May 1916. 

The idea of classifiyng and determining these fruits was first dealt with 
by Robert Hogg in 1851, then renewed by him in 1884 111 reference to ap¬ 
ples only. In Fiance, Wieeermoz made the greatest effort in this direc¬ 
tion. In 1912, at the French Congress of Apple Growers at Limoges, two 
writer Jutes Jouin and Louis Chasset, each submitted a preliminary 
scheme diffeiing little from each other, although carried out at 600 kilometres 
distance without any consultation, 
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M. Louis Chasset carried his scheme into effect. According to his 
method, the pears are first of all studied as regards the dimensions in 
height and breadth. 


First class : Fruit of the same breadth as height. 

Second class : Fruits broader than they are high. 

Third class : Fruits higher than they are broad : i/io to 2/10, 3/10 to 4/10. 

Fourth class : Fruits higher than they are broad : 4/10 and more. 

The first and second categories comprise the following forms: spheriform, short turbini- 
form , short doliform, short cydonifonn , mahform and flattened iurbintform. 

The third dass comprises: dohforms, ovoids, turbmi forms, truncated iurbinifomts, piriforms, 
truncated piriforms and cydoniforms. 

The fourth class comprises the last forms adopted: long piriforms , calebassiforms and 
oblongs. 

In each of these forms, 21 periods of ripening were created : June, 
Jun^-Julv, July-August, etc. 

Each of these times of ripening presents a picture in which the colours 
of the skin of the fruit are noted ; these colours are: dark green, light greeny 
reddish, russet or bronzed ; the yellowish colour put down at first was after¬ 
wards struck out as being useless. 

After the colour of the skin the next thing dealt with is the stalk, which 
is divided from the point of view of dimensions into long, medium or short; 
and of consistency, into fleshy or not fleshy at the base; and of position, 
into straight, oblique or arched. 

Carrying the selected characters still further, the flesh is next examined 
as to its colour : white, yellowish, greenish, salmon ; then as to its taste : 
sweet, acid, wine, musk, tart. 

The complete work comprises 5 volumes, the contents of which have 
been condensed into a single volume which forms a popular edition. Mr. 
Chasset, in order to facilitate this demonstration to the public, has prepared 
8 tables, summing up the whole of his work. Thanks to these tables, 
various fruits were classified with great facility and rapidity by a meeting 
to which Mr. Chasset submitted his work. 

870 - Pytus ca.Uerya.na ., an Interesting Species of Pear Tree. — reimer, f. c., in 
The Monthly Bulletin ot State Commission of Horticulture, Vol. V, No. 5, pp. 166-171, 

2 fig. Sacramento, California, May 1916. 

In 1908, Mr. George Compere, during a voyage in China, was struck 
by the resistance of a species of pear tree to “ pear blight 5 ’ or necrosis of 
the bark of the branchs [Bacillus amylovorus [Burr.] De Toni); he therefore 
introduced this species into California, believing it to be the " Chinese sand 
pear”, Pyrus sinensis Lindl. The writer has studied this pear tree, and 
found that it was not P. sinensis but the species Pyrus Calleryana De- 
caisne. P. Calleryana occurs very widely in China, where it is found both in 
the south, the east, the centre and the west. It glows at all altitudes up to 
5000 feet. It is distinguished from P. sinensis by its leaves, which are rela¬ 
tively shorter, wide, with rounded or widened base, and with rounded or 
;|pf$Bate teeth along the edges. In addition P. Calleryana generally has 
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3 or 4 carpels, rarely 2 or 5, while P. sinensis generally shows 5, rarely 
3 or 4. 

P. Cattery ana has been found highly resistant to pear blight. Inocu¬ 
lation trials earned out by the writer showed that the species, if not absolu¬ 
tely immune, is at any rate very little affected; if the infection develops in 
the one year old wood, it never gets as far as the two or three year old wood. 

In no case does it develop in branches with a diameter exceeding 
half an inch. A two year old P. Gallery ana was inoculated at the end of 
both soft and vigorous branches, as well as in the trunk. The disease 
did not appear in the trunk, while it did develop in the P. communis used 
as control and inoculated in the same way. 

The writer's opinion is that the species in question has not received 
all the attention it deserves from the point of view of fruit production. A*- 
the Southern Oregon Experiment Station, which has perhaps the largest 
collection of pear tree species in the world, P. Cattery ana was quite success¬ 
fully grafted on P. communis as well as P. sinensis . As soon as the writer 
has sufficiently large seedlings of P. CalUryana he will shield-graft them on 
different varieties of P. conmunis . 

871 - The Orange Tree in Algeria. — TrabutI,. in Bulletin Agricole de VAlgerie-Titnisie- 
Matoc , 2nd Series, 21st Year, No. 11, pp. 273-278. Algiers, Nov. 1915. 

For some years past the Algerian colonists have been actively growing 
the orange, and when seeking for information and guidance in reference to 
starting an orange plantation, they sometimes meet with discordant views. 
The writer proposes to correct some current errors. 

It is asserted that the orange tree will not grow as far down as the Sahara, 
while according to the writer’s testimony there are no better oranges than 
those gathered in some oases. The “ Biskra Blood Orange ”, which has been 
grown in that oasis for some years now, is delicious, and fetches very high 
prices. In the Djerid there are also excellent oranges, and the writer 
brought back a thoroughly first-class variety from Deggaeh; The free orange 
stocks there are very fine and covered with fruit; they thrive well beneath 
the date trees. In the oases, it would be necessary to make provision, as 
elsewhere, for a grafting stock possessing resistance to gummosis of the tree- 
foot, which is not done by the natives, who simply sow sweet oranges or 
graft on to a lemon tree; which makes certain failures inevitable, above 
all with basin irrigation. 

As regards seed plots and plants, an example is reported from Arba, 
where a settler who undertook the plantation of 247 acres of orange trees 
sows his Seville oranges on a hotbed beneath a glass frame, early in Feb¬ 
ruary. About the 15th April the young plants are put into tapering pots 
about 10 ins, in diameter on top, and about n ins. in height. These pots 
are buried in the beds early in June; during the summer they are watered 
frequently, and every month they are given a few grams of blood and super¬ 
phosphates. At the end of November the plants may easily reach a height 
of 23 to 29 ins., and three months later, i e. 13 months after sowing, they 
can be planted out and grafted seven months afterwards, about the month 
; pf October following planting. These trees grow rapidly, and six years after 
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sowing they are in bearing, and capable of yielding from 400 to 600 fruits. 
In no case should the orange tree stem be subjected to persistent moisture; 
the planting must be done so as to keep the top of the root outside the soil, 
and to prevent gummosis of the foot of the tree the practice of basin irriga¬ 
tion has been everywhere abandoned. 

The General Government of Algeria has for the last : twenty years 
made a collection of the best orange trees from difletent centres of culti¬ 
vation : Spain, Portugal, Canaries, Italy, China, Japan, Australia, Brasil, 
Florida, California, etc. In this collection, a quantit}’ of varieties far su¬ 
perior to those already acclimatised are to be found; these varieties ripen 
almost successive!}’ from November to June, and answer both the require¬ 
ments of cultivation and trade and the taste of consumers. It woud be 
of interest to look for a site in Algeria for grape-fruit or “ pomelo ”, a 
Citrus which should not be confused with the shaddock to which it very 
closel} approaches. The botanical Station of the General, Government 
successfully grows the best varieties of “ pomelo *\ Citrus japonica or 
cf cumquat ” is increasingly used in preserves. The “ Washington Navel ” 
orange, which has given excellent results in almost all orange-growing 
countries, should be recommended for Algeria likewise, and some confusion 
exists when an introduction dating back more than fifty years is spoken of. 

S72 - Diospyros virginiana ( £< Persimmon ”) in the United States. — Fletcher 

W. F., in U. S. Department of Agriculture, Fanner's Bulletin , No. 6S5, 28 pp.,17 fig. 

Washington, D. C., October 12, 1915* 

This Bulletin gives the following general information with regard to Dio¬ 
spyros ; Botanical classification, Natural distribution, General description, 
Possibility of improvement, Methods of spread and cultivation, Diseases 
and pests. Uses of the tree and its products, Recipes for the preparation 
of cakes, jams, ices, etc. from its fruits, and List of particular varieties se¬ 
lected and cultivated. 

Diospyros virginiana was described and much esteemed from the early 
times of the discovery of North America. It is a native of the south-eastern 
part of the United States, where it abounds in fields and forests. Some 
cultivated specimens, however, also did well in the States of Rhode Island and 
New York, which proves that the northern limits of this species may lie very 
high when aided by cultivation. The region where Diospyros produces 
most and to which it is best adapted, extends from Maryland, Virginia and 
the two Carolinas westward through Missouri and Arkansas. It thrives 
in every description of soil. The species is generally dioecious. With regard 
to the habit of the tree, there are 2 types : one with ascending and the other 
with descending branches ; some fruits are oblong in shape, others are pear- 
shaped. The period of ripening varies very much : ripe fruits may be ob¬ 
tained from August to February. 

The fruit of Diospyros virginianais far from being as much appreciated 
as it deserves in its native country, in spite of the fact that it is much more 
nutrient than the ordinary fruits of temperate countries. The only fruit 
which can be compared with it is the date. In addition to consuming the 
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fruit raw, household drinks are made from it, and it is eaten by pigs put out 
to grass and b}" dogs. 

Chemical composition of the fruit of Diospyros virginiana 
\acerage of 6 analyses made in 1896 at the Indiana Station). 

Dry substance . 35 -1 7 % 

Ash. 0.7S 

Protein . 0.S8 

Sugar (Nitrogen-free extract). 31-74 

Cellulose. ... .... . . . 1.43 

A description of the following varieties is given: Burrier, Boone, Del- 
mas, Early Bearing, Early Golden, Golden Gem, Hicks, Josephine, Kansas, 
Miller, Ruby, Shoto and Smeech. 

It is advised that Diospyros should be grown both by sowing and 
grafting. 

Diseases and pests — This species is exceptionally free from diseases 
and pests. The most dangerous of the latter is perhaps the “ hickory twig 
girdler ( Oncideres cingulata Say), the larva of which bores tunnels in the 
wood of the young branches. The injury is caused by the mode of opposi¬ 
tion. The adult devours a small amount of bark, generally immediately 
above or below a bud, and by means of the ovipositor inserts the egg be¬ 
neath the bark. Generally, several eggs are thus laid alongside each other, 
so as to form a ring-shaped incision which causes death and fall of the ends 
of the young branches. Eor control it is necessary, in June or the beginning 
of July, to collect the small twigs which have fallen to the ground and burn 
them, so as to destroy" the insects inside. 

873 - The Date Palms Of Egypt and the Sudan. — Mason S. C., in United States Department 
of Agriculture, Bulletin No. 271,40 PP-, 9 fig. 4 - XVI tables. Washington, D. C., September 
28, 1915. 

The first date seeds imported into the United States came from Egypt. 
As great confusion exists in the classification of the varieties of this great 
date-producing region, so much so that the identification of some of the 
best varieties tried in the United States (Palm woods of Tempe and Mecca) 
is rendered doubtful, the Research Office in connection with the selection 
and physiology of cultivated plants, and the Foreign seeds and plant Impor¬ 
tation Office of the United States Department of Agriculture, sent the writer, 
in August 1913, to Egypt and the Soudan to study the varieties of date 
trees. In the above Bulletin the writer described 22 varieties in Egypt 
and the Soudan. They comprise the majority of those having any com¬ 
mercial importance, and also several others of less importance but which 
had hitherto not been described. 

The cultivation of the date in Egypt and the Soudan dates back to 
very ancient times. At present these countries possess about 9 000 000 
date palms, the production of which is valued at about 4s. per tree. No 
more than one fourth of these trees belong to any of the 12 varieties of 
commercial importance (Aglany, Amhat, Atari, Barakawi or Ibrimi, Ben- 
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Meteorological data relating to the three great climatic zones of Egypt and 
the Sudan and the varieties of date palms characteristic of each type 
of climate . 


Zone and locality 


Mean 

temperature 
in degrees C. 


■ Is 

< £ £ 
imial | g o 


2 S 


g b* 

*5 y 2 
-afi « 
S © 
>=? 

© w at 


Varieties of date palms 
cultivated 

in the different localities 


Subtropical seaboard. 


Alexandria. 

. . . 68 

i 2o«. 17 

213.31 

1 

138 \ 

Port Said*. 

• • • 74 

; 20 "-53 

, 2 i °.59 j 

1 

217 1 

Gizeh. 

• . • -j 69 

1 19 0 .60 

21° 59 

1 

211 i 

Abbasia. 

. 62 

2i°.og ( 

2 3°« 3C 5 ! 

1 

5 os) 


Subtropical desert. \ 

Bedrashen. — 

Helouan., 54 

Fayoum ..J — 

Siout (Assiout).; 53 

Dakleh.! 36 


Assouan 


Ilayauy, Kobi, 
Zagloul. 


Samauy, 


' | j Amhat, Hamrawi, Hayaxiy, 

20°.50 223.52 . 1 442 j siwah. 


39 


Tropical desert. 

Ibrim.' — 

Wadi Haifa., 34 

Merovre. 24 

Atbara.. 38 

Khartoum.I 33 


210.27 233.38 j 

233.29 253.78 | 

1 : 

I I 

I 1 

253.17 j 273.74 ’ 


253.03 273.52 ; 
' 26°.5S 29°-78 | 
1 273.63 | 293.42 i 
2S°.3i 29°.83 1 


1 748 j 

2 042 Saidy, Sultany, Tatar, Ham- 

; rawi, Falig. Barakawi, a Bar- 
\ tamoda®, Godeila, <dbrimm». 

2 3S7 j 


2 3 lJ Iu Ibrimi®, Barakawa, Benta- 
2 615 moda, Gondeila, Kosha, 

_ i Kulma. 

2 475 ^ 

2 442 i 


tamoda, Bint Aischa, Hay any, Saidy, Samany or Rhashedi, Siwak, Tamr 
and Zagloul). The others are seed trees, producing cheap inferior fruit. 

The date cultivation in the Nile valley extends almost uninterruptedly 
from the Mediterranean coast to Khartoum, for about 1123 miles. This 
is the tract where, from north to south, it occupies the largest continual 
extent existing in the world. Bextween Alexandria and Khartoum, which 
are the outermost points of this cultivation, there is a difference of io.6° C 
in the mean annual temperature, and the corresponding mean moisture 
, ranges from 74 % at Port Said to 24 % only in the province of Dongola, 
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Soudan. For convenience in his work of study the writer divides this 
regions into three zones : 1) subtropical seaboard, which comprises the delta 
of the Nile as far as Cairo ; 2) subtropical desert, containing the valley of 
the ZSTile from Cairo to Assouan and the western oases; 3) tropical desert, 
comprising the parts of the Nile valley where the date is cultivated between 
Assouan and Khartoum. In the accompanying Table the particulars 
recorded in 12 meteorological stations of Egypt and the Soudan are con¬ 
densed, and the varieties of date palms characteristic of each region are 
grouped. It is seen from this table that 1) the fresh and moist seaboard 
zone produces few dates for drying and exporting, the production being 
exclusively dates which are eaten fresh (Bint Aischa, Hayany, Kobi, Sa- 
many and Zagloul); 2) superior quality drying dates are produced in the 
moderately hot and dry parts of the subtropical desert zone ; 3) the hot¬ 
test and least moist part of the subtropical desert zone, and the tropical 
desert zone, produce almost exclusively the hard dates, self-drying, very 
easily kept and transported, which make up so considerable a part of the 
food of the Arab population. 

S 74 - Raisin Production in the United States. — hussmann George c., in United States vine growing 

Department of Agriculture Bulletin's 0. 349,15 pages, 3 fig. -f 9 tables. Washington, D. C., 

March 11916. 

With the exception of very small quantities produced in Arizona, Utah 
and New Mexico, all the raisins produced in the United States come from 
California (1). 

The first introduction into California of the species of vines intended 
for the production of raisins date back to 1851, in which year the Muscat 
of Alexandria was sown; in 1861, plants of the stocks of Gordo Blanco and 
Sultana w T ere imported from Spain, and stocks of red and white Currants 
from the Crimea. 

The first raisins were produced in California in the valley of San Ber¬ 
nardino. In 1873, the production of raisins having amounted to 120 000 
lbs., the industry began to assume some commercial importance for Cali¬ 
fornia ; the appended summary of the trade shows how rapid its progress 
was and is. In 1892 the production of California equalled that of Spain ; 
at present it is about three times as great. The annual consumption of rai¬ 
sins per inhabitant is about 1 l j % lbs. in the United States against 3 lbs. in 
Great Britain. 

At present, no 000 acres are devoted to the growing of grapes to be dried 
for raisins ; out of 58 countries of California, n produce a quantity of any 
commercial importance, the county of Fresno alone supplies about 60 % of , , 
the entire State production. The greater part of the production is yielded 
by small vineyards of 10 to 50 acres each. 

The Alexandria Muscatel, which is the most important raisin stock, 
always, in addition to the first crop for drying, supplies a good second crop 
which is made into wines or alcohol, and sometimes a third. The grafting hosts 
suited to it are, in decreasing order of merit: Riparia x Rupestris 3 309, 

(i) See B. May 1916, No. 55S. {£<*.) 
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Production and trade in Raisins in California. 


Year 

i j , 

Production 1 
. ! 
in 

Exports during the fiscal year 1 
ending June 30 

Imports during 
the financial 5 car 
ending June 30 

i California 

j lbs. ! 

Quantities 

lbs. 

Value i 

dollars ] 

Quantities 

lbs. i 

Value 

dollars 

1885. 

. . . • | 9 400 000 

_ 

— 1 

3S3197S7 

2 661 66g 

1905. . . . . 

.... 1 S7 000 000 

7 054 824 

372087; 

4 041 040 

3 1129S5 

1915 . 

. . - ' 250 000 000 

j 

2 4 845 414 

1728 547, 

2 S'02 9OI 

2 719 200 


Riparia X Rupestris ioi, Dog Ridge, Riparia x Rupestris 101-14, Ber- 
landieri X Riparia 420 A. Second in order of importance is the Sultana. This 
vine is well adapted to the following grafting stocks, in decreasing order 
of merit: Riparia x Rupestris 3 309, Dog Ridge, Aramon x Rupestris 
Ganzin No. 1, Riparia X Rupestris 101, Lenoir, Solonis X Riparia 1616. 

The red Currant or Panariti has been found to be well adapted to: 
Rupestris St-Georges, Mourvedre x Rupestris 1202, Aramon x Rupestris 
Ganzin No. 1, Riparia x Rupestris 3309, Salt Creek and Dog Ridge (ar¬ 
ranged in order of merit). 

Drying is effected in the sun entirely ; sometimes before drying the grape 
bunches are washed or steeped in boiling lye (the Author gives two 
formulae of the latter as used in large establishments). 

875 - Hot Water Treatment oi Tree Seeds used in Reafforestation and of poor Germi¬ 
nating Capacity. — Honing J. A., in Mededeehngen van ket Deli Pioefstation, Xth Year, 
Part 1, pp. 16-23. Medan, March 1916. 

The seeds of Albizzia moluccana , Pithecolobium Saman , Mimosa in¬ 
visa and Crotalaria striata were steeped in warm water at various tempera¬ 
tures in order to ascertain to what extent this treatment Tvould promote 
germination. 

With the seeds of Albizzia , the best result was obtained by using water 
at 6o° C. The seeds are dropped into this water, which is then allowed to 
cool for 3 hours. 

For Pithecolobium seeds somewhat hotter water (70 to 75 0 ) is preferable. 

The seeds of Mimosa invisa germinated most easily after a treatment 
with water at 60-70° C. 

With the seeds of Cfot alaiia no advantageous result is obtained by 
steeping in water. 

The above experiments were carried out in Java. 

,876 - The Eucalyptus in Algeria. — Trathjt, in Com pies Mendus de V Academic d' Agricul¬ 
ture de France , Second Volume, Year 1916, No. 25, pp. 699-702. Paris, 1916. 

As far back as 1862 some plantings of Eucalyptus were made in Algeria. 
There was first some enthusiasm for E. globulus, but afterwards preference 
was given to the Red gum group, and under this name there were propagated 
E. rostrata, E. rudis and E. tereticornis , often erroneously called E. resinifera . 





HYGIENE) OF LIVESTOCK 


1127 


The three species have crossed; they have even hybridised with remoter 
species, such as E. botryoides. 

The writer discusses the uses of the Eucalyptus and combats the pre¬ 
judices existing against this tree. Formerly, for instance, its wood was 
regarded as a bad fuel. The high price of coal however has resulted in 
trials of wood sto kin g of furnaces, and it has been found that 563 lbs. of 
dry branches of Eucalyptus can replace 220 lbs. of coal briquettes (1). Eu¬ 
calyptus can also be used for telegraph poles or railway sleepers. Old build¬ 
ing frameworks made of Eucalyptus , are already in existence. It is also be¬ 
ginning to be esteemed in cart and carriage building. Finally, some very 
fine " Red gum ” furniture places the value of this wood for cabinet making 
beyond doubt. 

The writer points out the following species, indicating the use for 
which each is best adapted; E, globulosus, very rapid growth in deep soil, 
utilised in the harbour works of Algiers ; E. Red gum, the two hybrid forms 
E. algeriensis and E. Trabuti are to be preferred to the original species E. 
rostrata, E. rudis and E. tereticornis ; E. cladocalyx or corynocalyx, highly 
resistant to drought, upright trunk, very regular, hard wood, is suitable for 
telegraph poles and railway sleepers; E. diversicolor or colossea, the Austra¬ 
lian " Karri ", very widespread, same uses as the last named ; E. gompho- 
cephala } theTouart, and its hybrid E. gomphocornuta Trab., a very fine tree, 
good wood, rare; E. occidentalis, var. oranensis, a fine tree in the salt soils 
of Oran, abounding in the domain of Habra; E. robusta, with the last nam¬ 
ed in the salt soil of the domain of Habra; E. obliqua or gigantea, fine 
specimens of the forestry Station of Bainem, light wood, easily worked, at¬ 
tains great growth in deep soils ; E. maculaia very upright trunk, high, re¬ 
sistant wood, difficult to raise in its young stage; E, viminalis, very fine spe¬ 
cimens at Djebel-Ouach, Constantine (altitude 3300 feet); the seeds should 
be gathered here in order to grow the tree at Stations of similar elevation 
in Djebel-Ouach; E. botryoides, a species presenting numerous varieties, 
probably hybrids, of fine growth; a selection of these should be made. In 
E. botryoides the leaves have the normal horizontal position; this species 
is much more shady than its fellows; it is a fine avenue tree, with a very 
beautiful wood which looks like mahogany. 


DIVE STOCK AND BREEDING. 

S77 - Experiments in Control of Livestock Epidemics by means of Methylene Blue. — 

IlAEBlGER and Raettmann, in Berliner Tierdrzthche Wochenschrut, 32nd Year, No. 22, 
pp. 253 “~ 5 S - Berlin, 1st June, 1916. 

Since December 1913, the writers have been conducting experiments 
with a view to combating various epidemic diseases of livestock by means 
of methylene blue (Methylenum caemlemi medicinale Hochst), introduced 
into the stomach of the animals. It is well known that methylene blue tends to 
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(1) Sec B. July 1916, No. 789. 
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make its way into the bacteria, combining with their cell-contents and after* 
wards killing the organisms. Very important experiments in this connection 
have been made tip to the present at the agricultural experiment Station 
of Vermont (United States) for prevention of epizootic abortion in cows. 
Among 92 cows infected with the abortion bacillus, and to which the 
methylene blue had been administered, no actual abortion occurred. 

The experiments carried out in America were iepeated by the writers, 
but they are not yet able to pronounce an opinion as to their accuracy, the 
trials not yet being completed. In the treatment of swine fever and infec¬ 
tious enteritis, results have already been obtained which constitute an in¬ 
ducement to continue experimentation w T ith methylene blue on a more ex¬ 
tensive scale. 

It was first of all observed that 4 pigs evidently ill with fever were 
cured after a treatment with 0.75 to 1 gr. of methylene blue per day per 
head. In 4 days an improvement was already observed, and within 3 weeks 
all the animals were cured. A similar result was secured in other piggeries 
containing a large number of animals. For the control of infectious enter¬ 
itis comparatively small doses of methylene blue were used, administered 
regularly for at least 10 to 14 days. To increase the effect of the internal 
disinfection, the sties were disinfected every day after removal of the 
droppings. 

To sum up, it ma} v be said that the experiments carried out with methyl¬ 
ene blue for the treatment of swine fever and infectious enteritis have shown 
that cures may be obtained, above all when the disease is located in the diges¬ 
tive organs. In cases of true infectious enteritis with serious pathological 
changes of the lung, the effect of the remedy was less pronounced; it seemed 
if anything to hasten the death of dying animals. When the critical 
stage of the disease is passed the remedy must not be administered, because 
its bitter taste tends to reduce the appetite of the animals. 

The attempt was also made to ascertain whether methylene blue ad¬ 
ministered to pigs has a detrimental effect on the fat and the meat. For this 
purpose, 0.1 gr. of methylene blue per day was administered to a pig of me¬ 
dium weight from the nth December, 1915 to the 3rd January, 1916 (except 
from the 21st to the 23rd December), which was then slaughtered. 

The post-mortem showed that neither the meat nor the fat w T ere affect¬ 
ed and that the symptoms occasioned b} T the methylene blue were loca¬ 
lised in the stomach, where the glandless part particularly was coloured 
blue. The mucous membrane of the caecum was also slightly blue in 
oolour, but the small intestine in a few places only. 

The experiments will be continued by the writers with the support 
of the Prussian Ministry of Agriculture, at the bacteriological Institute of 
the Chamber of Agriculture of the Province of Saxony, at Halle a. S. 

87$ - Influence of Colour in Horses on the Cure of Mange. — masur, in Berliner Tier - 
arstlichc WocfteKschrtjt, 32nd Year, Xo. 25, p 294. Berlin, Jtme 22, 1916. 

When treating numerous cases of mange, it was observed that the 
colour of the horse has some influence on the cure of the disease. Cure was 
completed most rapidly in black horses, where often no formation of crusts 
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even was observed. To cure them it was mostly sufficient to mb them 
with some ordinary remedy. In bay horses, cure required a greater length 
of time. In chestnut horses the treatment had almost always to be re¬ 
peated. In white horses, above all those with a uniform coat, treatment 
repeated a second time did not always bring about a cure, which observa¬ 
tion was confirmed by other veterinary surgeons. These results were not 
affected, no matter what drug was resorted to for cure. 

The waiter is at a loss to explain exactly the cause of this phenomenon, 
but he thinks acarids enter more easily and more deeply into the skin con¬ 
taining no pigment and are thus more difficult to get at by the curative 
agent than in animals with pigment. 

S79 - A Contribution to the Study of the Treatment with Sugar of Surgical Injuries 

Of the Foot in Horses. — Bimbi Paolo, in II Modemo ZooiaHo, Vth Series, Vth Year. 

No. 4, pp. 109-115 Bologna, April 30,1915. 

A description of several cases of foot injury which the writer treated 
with sugar. His observations agree with those of Prof. Bussano (i), as 
regards the absorbent, antiseptic, cicatrising and cleansing powers of 
sugar. They also prove that sugar possesses the property of promoting the 
formation both of the soft tissue of the foot and of the homy tissue. As re¬ 
gards this latter property, sugar exceeds all substances in common use 
hitherto in the treatment of surgical injuries of the foot (Socin’s powder and 
paste, naphthaline, carbolic oil, etc.). 

SSg - The Importance of Silage in the Economics of Livestock Feeding, job Farms in 

East Anglia. — Jaqves G., in The Journal of the Board of Agriculture, Vol. XXII, 

No. 12, pp. 1249-1252. London, March 1916. 

The economics of milk and meat production and of livestock feeding 
generally, during the winter, constitutes at the present time a problem of 
the utmost importance, especially in East Anglia. The climate there is 
mainly of a rather dry character, so that the growing of forage roots is un¬ 
certain and the farmer is compelled to look for a solution of the problem, 
along other lines, among which the ensilage of green leguminous forage 
has latterly 7 assumed special importance. 

By this means the Author was able, in Norfolk, to produce milk at a 
cost of about 3 % d per gal. for food, or, roughly half of the cost of feeding 
with roots forming the basis of the ration. A similar reduction was found 
in the cost of production of meat and breeding stock. 

The saving of nitrogenous manure realised on this method, by using 
bought phosphates alone for leguminosae grown every other year, is one of 
the factors having the greatest influence on the economics of production; 
besides -which, owing to the conditions prevailing in East Anglia, saving 
of labour is no less important owing to its shortage and high cost. The 
same applies to forage economy in general, above all as regards concen¬ 
trates as compared with feeding with a basis of roots. The particulars here 
reproduced as to the cost of silage, its composition, and the method of feeding 

{Ed.) 


(i) See B. February 1916, No. 188. 
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it to cattle, were taken by the writer from the accounts kept on his farm in 
1915, after 3 years’ use of silage. The farm comprises 105 acres of arable 
second-rate heavy land, and 45 acres of pasture. 


Cost of growing one acre. 

£. s. d. 

Rent. 1. 0.0 

Basic Slag. 12. o 

Ploughing. 10. o 

Harrowing. 1.6 

Seed (1 % bush, of tares, 14 bush, of beans, 1 bush, of oats, 

1 peck of rye). 1. o. o 

Seeding. 2. o 

Rates. 4.0 

Steam Cultivating twice after crop is removed. 1. 0.0 

Rolling. 9 


£ 4-io-3 

Cost of cutting and getting ready one acre for carting . 11.0 

Cost of filling silo 16ft. by 39ft., capacity 20 tons: 

£ s. a. 

8 men at 4 s. per day for 6 days . 9.12.0 

3 boys at is. 6d . x. 7. o 

5 horses at 35. 4.10. o 

Engine and driver at £ r per day for 6 days. 6. o. o 

Silage Cutter at 13s. per day for 6 days. 4.10. o 

Coal ?. . 2. o. 0 

Beer... 2.18.0 


£ 30.17*0 

13 acres filled the silo to the top, and the cost of ftlhnq per acre 

acre = £3017$. od -4-13 = .... . . £ 2. 7.6 

Total cost of silage per acre. 

£ s. d. 

To grow . .. .. 4,10. 3 

To cut.:. 11. o 

To fill. 2. 7. a 

Interest and depreciation of silo at 10 per cent. 1. 3.0 


£ S. 11,9 


Ration given to dairy cozes from 1 si October to 31st December igi5. 


Co lb. Silage . . 3. 66 d. 

24 lb. Turnips. 1. 28 d. 

i-C lb. Concentrates (maize gluten 

at £ 10 per ton). 1.71 d. 


6. 65 d. 


This ration given to 17 Red Poll cows, produced during the first three 
months 32,254 lb. of milk or an average of 2 gal. per day, at a cost of 3.32 d. 
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for food per gal. This low cost was attained in an advanced period of 
lactation during a period of comparatively low daily production, and it 
is probably due to the high feeding value of the food forming the base of 
the ration and the small amount of concentrates. 

The analysis of the silage gave the following results : 


Moisture. 61.31 

Albuminoids. 4-75 

Indigestible Fibre. 11.25 

Ash (Mineral matter). 3.2S 

Volatile Acid (acetic). . . 0.45 

Non-volatile Acid (lactic). 0.7S 

Digestible Fibre, Chlorophyll, etc. 1S.1S 


100.00 


Yearling store cattle were successfuly wintered on 40 lb. per head per 
day of silage with only water in addition, and beef cattle did well when fed 
similarly to the milking cows. On the basis of these results the writer be¬ 
lieves that the silo, besides furnishing a large bulk of valuable food at a low 
cost, offers the following advantages : 

1) The certainty of an abundant supply of forage. 

2) Complete suppression of weeds. 

3) The forage is put into the silo in June and July, when the land 
is generally dry and the days are long. 

4) There is no risk of loss from frost as with roots. 

5) The soil is cleared early and then prepared for growing turnips 
to be folded off; heavier soils may be sown with mustard for green manure 
or to be fed off by sheep (“ bastard fallow ”). 

6) It allows of a great saving of labour as compared with roots. 

7) More stock can be kept on the farm than is possible with a crop 
of roots; consequently more dung is available. 

It enables a high fertility to be maintained in the soil owing to phosphate 
manure with slag, the accumulation of nitrogen through pulse-growing, 
and a greater production of dung. 

The milk obtained for the London market was always considered as 
of excellent quality and good flavour ; its fat content was, in January, from 
3.90 to 3.95 %; that of solids-not-fat from 8.81 to 8.86 %. 

as 1 - Experiments on the Digestibility of Various Little-used Cattle Foods, — Mor¬ 
gan, Beger, Ohlmer, Michalowski, m Die Landivirtsckafilichen Ver&uchs-Sfatianen , 
Vol. 88 , No. 3 and 4, pp. 243-290. Berlin, April 20,1916. 

i. — Foods from the fruits of Phytelephas. — These foods are sold in 
Germany under the form of a reddish and also a greyish product. According 
to the statement of the firm which supplied them, the red food originates 
from the nut of the Sudan, while the grey food comes from the fruits 
" guayaquil ”, “ Carthagena ”, “ esmeralda ”, “ turnaco ” and “ ohnedo 
The food was finely ground, but afterwards a coarser product in chips or 
shavings, as sold by the factories, was used. The reddish food, and also 
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the greyish, were tried both in flour and in chip form. The fruits used for 
the manufacture of these foods were dark brown in colour and of the size 
of a hen’s egg. According to the botanical determination the fruits 
yielding the reddish food belong to the genus Hyphaene and those 
supplying the greyish food to the genus Phytelephas . The feeding trials 
{S series) were made with 4 sheep and 2 pigs. 

The pigs were first given 1200 gr. of hay of a known digestibility per day 
per head, then 500 gr. of hay were replaced by 500 gr. of the food which was 
being tested. The pigs, 3 months old, were first given 1 litre of full cream 
milk (goat's and sheeps) + 500 gr. of sliced potatoes, which latter were 
after wards replaced by the chips, so that finally the ration consisted of 
1 litre of milk -f 1200 gr. of drips. 

The excrement of both species of animals ’was gathered from the 10th 
day of experiment onwards. The feeds employed were of the chemical com¬ 
position indicated in Table I. 

Table I. — Percentage composition of the feeds tested. 


Reddish food Greyish food 

Components -;-!- 

Flour 1 Chips j Flour , Chips 


Dry uL.itter . . . 

91.50% 

89.38% 

9 I. 38 % 


88.29 % 


Ash. 

j 200 

! I.6l 

: 2.56 


1.44 


Organic matter . . 

: 89.50 

,87.77 

88.82 


86.85 


Crude protein .... 

1 5 -* 9 (— 

0.83 S)j 4.75 ( = 

D.76N) 1 5.44 <= 

0.87 N) 

4-75 (= 

0.76 N) 

Pure protein .... 

j 5 - 1 9 (= 

0.83 N)i 4 * 751 —- 

0.76N); 5.381= 

0.86N) 

4-75 (== 

0.76N) 

Fat ........ 

6.79 

; 7.40 

00 


' 1.30 


Crude cellulose. . . 

42.98 

36 s 5 

49-98 


147-42 


Nitrogen-free extract. 

; 34*54 

3S.77 

31.06 


33-38 



It will be seen that the protein content does not differ very much in 
the various groups, but the fat content in the reddish food considerably ex¬ 
ceeds that in the greyish food. This larger fat content is, according to 
the evidence of the microscope, due to the presence of fat globules 
contained in the seed coat of the Sudan nut. The content of crude 
cellulose and nitrogen-free extract is more variable, but these variations 
are if anything due to errors of calculation, and are in reality smaller than 
showm by the analysis. 

For determining the digestibility of the nutrient elements, the method 
based on the nitrogen insoluble in acid pepsin (1) was chiefly used; taking 
into account however that the laboratory method most in use is that based 


' - M For this method see: Die landwirtsahafthchen Versuchsstaiionen, Vol. 61, p. 12 ; Vol. 85, 

|*v’ 1 s , f* w "’vfyv * 

ft*., 
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on the total nitrogen or that of Stutzer, the writers also ascertained the 
coefficients of digestibility according these tot wo methods. 

Table II indicates the coefficients of digestibility. 


Tabee II. — Coefficients of digestibility of the foods tried. 


Sheep | Pigs 


Substances 

Flour 

1 ' Chips 

! 

Chips 


; : >» 

1 a 

1 [ i 

IT 


1 


1 1 

T 3 1 O 

% ; 2 1 a 

% « 

& 

U 



' % j % 

% I % 1 % 

1 

% ! % 

0' 

.0 

% 

Organic matter . 

' S6.7 j 7S.I 

83.4 j 75 7 j 74*7 

j 74.9 

77.6 

99.3 

Crude protein ... 

59.2 i 60.6 1 

59.9 , 26.3 j 60.5 | 

— 46-7 

571 

51.9 

Pure protein ... 

! 59.2 ! 60.2 

59. T I 26.3 j 60.5 

— 46.7 

57* r 

51.9 

Fat. 

• 90.6 j 74.7! 

83.1 ; 93*4 32.3 j 

— S8.5 

— 

88.5 

Crude cellulose. 

.■ 9S.2 j 91.6 i 

94.9 86.0 77.7 ! 

81.9 j 85.5 

00 

4s. 

4 * 

85.0 

Nitrogen-free extract . 

81.4 69.6 1 

15.5 74.3 : 83.8 

**•» | 73 -i 

82.9 

78.9 


From these figures the following conclusions ate drawn : 

1) The digestibility of the organic matter and its principal consti¬ 
tuents, crude cellulose and nitrogen-free extract, is very good, both in the 
sheep and the pig. The fat was also well utilised, while the protein 'was 
less thoroughly digested. 

2) The flour was digested better by the sheep than were the chips, 
but the difference is not sufficient to justify grinding. It is consequently 
more economical to use chips for sheep. 

3) The pigs utilised the chips as fully as did the sheep. 

4) There is only a slight difference in value between the reddish food 
and the greyish food. 

5) Both the flour and the chips were readily eaten by the animals; 
they never caused any digestive troubles. 

6) Crude cellulose particularly is highly digestible by the two species 
of animals. From this it may be concluded that it is not in a fibrous condition 
in the fruit, as Fingereing has proved that fibre is not well utilised by pigs. 
This fact must be taken into account in forming an estimate of this food, 

7) The food from the fruit of Phytelephas provides a good source 
of digestible carbohydrates. Nevertheless they must be regafded as adul¬ 
terants when mixed with other concentrates (earth-nut meal, linseed meal, 
etc.). If sold pure and at a low price, the farmer may buy them. 

II. — Hay meal . — Ordinary hay was finely ground and then adnaird- 
tered to 2 sheep and 2 pigs in order to determine its coefficient of digesti¬ 
bility. Of the 2 sheep, one first received 1000 gr. of chopped hay, then 700 
gr. of hay were replaced by the same quantity of hay meal; the other re- 
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ceived 1000 gr. of chopped hay all the time. In the 2nd experiment the 
rations were changed so that No. 2 also received hay meal. 

To the' pigs hay meal only was given, at the rate of 1000 gr. per head per 
day, with i litre of full cream milk. 

The hay meal sifted through a Basic Slag sieve contained 60 % of 
fine matter. When examined with the microscope it was seen to consist 
chiefly of groups of cells with a little cell debris. 

The digestibility was calculated from the total content of nitrogen in¬ 
soluble in hydrochloric pepsin. It gave the following average starch value 
per ioo kg. of dried substance : 



Sheep 

Pigs 


Chopped hay 

Hay meal 

! Hay meal 

Calculated from the total nitrogen .... 
Calculated from the nitrogen insoluble in 

2 5-5 

26.4 

17.6 

hydrochloric p£psin. 

27.4 

28.2 

21 7 


It is evident from these figures that the difference between hay meal 
and chopped hay in the case of the sheep is so small that it may be entirely 
disregarded. It may hence be concluded that grinding hay does not increase 
its digestibility. The pigs utilised hay meal less effectively than the sheep, 
which is quite intelligible. 

The starch value alone however does not furnish a sufficient basis for 
a fair valuation of hay meal. It must be borne in mind that, owing to the 
reduction of the work of mastication, the digested nutritive elements are 
better utilised in the case of hay meal than with ordinary chopped hay. 
Nevertheless, according to the writers, this advantage may be obtained 
merely by chopping the hay very small. Consequently the grinding of 
hay is superfluous. 

III. — Cladonia rangiferina. — These lichens were gathered in Allgau 
(Bavaria), thoroughly dried in the sun and afterwards roughly ground. 
They were first given to sheep and pigs to see whether they would take them. 
It was found that at the outset they were reluctantly eaten, but when mixed 
with good forage the animals consumed them regularly. The quantity ab¬ 
sorbed, however, was small. To enable pigs to accept the lichens well the 
latter must be freed from the disagreeable tannic substances by treatment 
with a solution of potash. 

For the digestion experiments only a small quantity of lichens re¬ 
mained at the disposal of the writers, so that they had to content themsel¬ 
ves with making a parallel experiment with one sheep. The lichens were 
administered without having been previously treated with the solution of 
potash. The animal was first given 8oo gr. of hay of known digestibility 
after which 400 gr. of hay were replaced by 400 gr. of lichens. 

The dry lichens had the chemical composition shown in Table III. 
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Table III. — Percentage composition of the dry lichens. 


^ Organic matter. 90.18 % 

Dry matter 91.36 % | Ash _ . ^8% 

Crude protein — 0.72 % N. 4*50 

Pure protein = 0.72 % N. • . 4 *o 6 

Fats.*. 2.2S 

Crude cellulose. 41.or 

Nitrogen-free extract . 42 39 


The coefficients of digestibility were very low. On calculating them 
according to the total nitrogen, negative values were obtained. The starch 
value was likewise negative. All these analyses were confirmed by a micro¬ 
scopic examination of the excrement. 

The writers conclude that lichens may be administered to sheep and 
cattle when there is a shortage of forage, but never to pigs or horses. 

IV. — Bone meal . — This substance being at present often recom¬ 
mended in Germany as a food for ruminants and pigs, the writers carried 
out a digestion experiment with 2 sheep. The bone meal was administered 
to them in the proportion of 200 gr., with the addition of 800 gr. of hay. 
This ration was readily accepted. 

The excrement w T as collected 10 and 11 days afterwards respectively. 

The digestibility w^as very good for the protein, even reckoning the 
coefficients according to the total nitrogen. The fat is still more digestible. 

Calculating the content of digestible elements according to the total 
nitrogen, the following figures are obtained : 


Organic matter. 40.6 % 

Crude protein. 26.6 

Fat. 7.3 


The content of crude protein calculated according to the nitrogen 
soluble in hydrochloric pepsin w r as 31.1 % 

On calculating the starch value, by the aid of these figures, no result 
would be obtained wilich would allow of estimating the bone meal at its true 
value, as the result would relate to 1 / 3 of fat and 2 / 3 of protein. The pro¬ 
tein is contained in it however chiefly in the form of collagen, a substance 
which is converted into glue during the process of digestion. The glue, in 
turn, is not a complete nitrogenous substance, as it lacks tryptophane, ty¬ 
rosine and cystin, ‘It is likewise unknown to what extent it is utilised by 
animals. Therefore as long as the value of glue and collagen as foods is 
unknown, it would he wrong to attribute an over-great food value to the 
organic matter of bone meal. 

V. — Blood meal as a food. — The blood meal food corresponded in 
composition to that indicated by Kellner. It was given to 2 sheep in the 
quantity of 150 gr. along with 1200 gr. of hay. 

The excrement was collected for u days. 

The content of digestible elements in the blood meal according to the 
experiments, is shown by Table IV. 
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Tabi.e IV. —Content of digestible elements in the blood meal. 

Calculated Calculated according 
according to the nitrogen 

to total insoluble in 

nitrogen hydrochloric pepsin 


Crude protein. 65 5 % ' 82.6 % 

Pure protein . 63,3 82.2 

Organic matter. 65.4 — 

Starch value . 59.4 77.3 


The protein consisting exclusively of pure protein and being highly 
digestible, the blood meal forms an excellent food which should be bought 
if not too dear. 

In conclusion, the writers sa3’ that the determination of the coefficients 
of digestibility according to the total nitrogen should be abandoned as it 
often leads to errors. The method based on nitrogen insoluble in hydro¬ 
chloric pepsin should be adopted, or if this is found too complex, Stutzer's 
method should be employed. 

S82 - Nutritive Value and Digestibility of Wood; Feeding Experiments in Germany. — 

Haberiandx G., in ForsfwissenscJmtluhcs Centralblati , 38th Year, No. 6, pp. 275-279. 

Berlin, 19x6. 

With the support of Messrs. Zuntz and Vox der HeidE of the Phy¬ 
siological Institute of the Superior School of Agriculture in Berlin, and 
that of the Prussian Ministry of Agriculture, a digestibility experiment in 
a respiration chamber was carried out with a sheep for the purpose of 
determining the nutritive value and digestibility of birch wood. The 
trees were felled at the end of March, and the trunks, which were 10 to 
15 cm. thick, were converted into very fine chips by a paper mill. The 
microscopical examination of these chips showed that the w T ood was very 
finely divided, so that the membranes of almost all the cells were 
destroyed. The water used in preparing the chips had removed almost 
the whole of the cell contents, in consequence of which fact the experi¬ 
ment allowed of determining more particularly the digestibility and 
nutritive value of the cellular membranes. 

The composition of the air-dried wood was as follows : 


Water. -1.56% 

Dry matter . 9544 

Ash. 046 

Organic matter. 04.98 

Crude protein. u.b7 

Crude fat. 0.45 

Crude cellulose. 32.30 

Nitrogen-free extract.• . . . . 61.56 


The daily ration consisted of: 450 gr. of wood, 30 gr. of wheat gluten, 100 
gr. of molasses, 75 gr. of starch, 5 gr. carbonate of lime, and 100 cc. of a saltnp 
sedation. After a preparatory period of 17 days the period of experiment 
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proper began, lasting 6 days. It yielded the following coefficients of di¬ 
gestibility for the wood: 


Organic matter. 50*09 % 

Crude cellulose. 50 06 

Nitrogen free extract. 55.58 

Calories. 4S. 61 


The digestibility was therefore excellent as regards the non-nitrogen- 
ous substances, the crude cellulose and the nitrogen-free extract. For 
the crude cellulose it is not below that of poor quality hay, and for the ni¬ 
trogen-free extract it is 55.58 % 

To arrive at the true nutritive value of the chips, allowance must also 
be made for the greater work of mastication and the loss of elements re¬ 
sulting from fermentation. On deducting the loss of elements, etc., from 
the above values, there results per 100 gr. of wood fed to the animals, 84.9 
calories capable of conversion into animal substance and work. Given that 
1 gr, of fat equals 9.5 calories, there are obtained in all from the 84.9 calories 
8.94 gr. of fat. This figure is equal to a starch value of 35.8, which in turn 
corresponds to that of good meadow hay (36.2 according to Keixner). 

A microscopic examination of the excrement showed that it was not 
only the substances of the lignified cellular membranes easiest of decompo¬ 
sition (hemicellulose and pentosan) which were dissolved but even whole 
membranes, and that a good result is only obtained if the wood is cut up 
very fine and its cells are thoroughly torn. Non-observance of these two 
conditions was the principal cause of the failure of the previous experiments 
with sawdust. 

Prof. Rubner repeated these experiments on a dog, using the same 
wood. He obtained almost the same results. The dog, falong with the 
wood ration, also received meat, the digestibility of which was not 
diminished. The experiments carried out on the dog lead the writer to 
the conclusion that man is also capable of digesting finely ground birch 
wrood, and he thinks that from 10 to 15 % of rye or meal wheat should 
be replaced by wood meal iu bread manufacture. 

$83 - Experiments with Bop in connection with the Mendelian Laws of Heredity.— 

Wellmann, 0 ., in Temessettudomdnyi Koslonv (Bulletin of Natural Science), Vol. XEVIII, 
No. 9 -iq, pp. 315-320. Budapest, May 15,1916. 

After first carrying out crossing experiments on mice, fowls and rabbits, 
the Author in 1909 crossed a black and tan basset with a spotted fox ter¬ 
rier bitch. The experiments which were continued for 5 years, at the Royal 
Superior Veterinary’ College of Budapest, sought to determine the inheri¬ 
tance of the colour and shape of the body of the male basset and the fox ter¬ 
rier bitch. The first cross produced 5 individuals of black and tan colour 
with white spots on the chest and legs, the stature in all cases recalling that 
of the sire. This fact seems to follow the law of Mendel in the sense that 
the black and tan colour and the shape of the body of the basset were domi 
nant over the coloured spots and the normal stature of the fox terrier bitch. 
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Results of black and tan basset cross with fox terrier bitch. 


Number 

Progeny 


Shape of body 
of fully grown dogs 

1 

blank 

Med 

of 

Sex 

* Colour 

black and tan ( 

spotted 

spotted 

matings g 

i* 

female j male 

i black 
, and 
! tan 

spotted 

basset 

fox- 
terrier I 

) 

basset ^ 03 ?" 
jterrier; 

and 

tan 

2.| 6 

I 

3 ; 3 

! 5 

I 

4 

1 

! 

1 1 — i 

I 

___ 

3 . 1 5 

3 1 2 

| 2 

3 

I 

— 1 

r | 1 


I 

4. j 5 

2 3 

! 4 

1 

3 

1 ; 

1 j —; 

— 

! 

1 

5.j 5 

1 4 

1 4 

1 


1 

— — 

4 

| I 

6.II 

00 

_ 

i S 

3 

*4 

' 

2 

1 1 : 

1 

2 

I 

I 

Totals . . 32 

; 17 15 

; 23 : 

9 

12 

~T~; 

i 3 1 

4 : 2 : 

8 

! 3 

Xutnerieal ratio 

anticipated by 




■ 




theory. 


24 : 

: S 

11.81 : 

3-94 i 

3-94 : 1 - 3 * , 




* very short-legged. 


The question is next discussed: What will be the result of intermating 
the above progeny. If, to avoid confusion, only one character at a time 
is considered (monohybrid cross), the ist generation should, according to 
Mendel's theory, beget black and tan individuals and spotted individuals, 
and individuals with basset stature and with fox terrier stature respectively; 
all this in the ratio 3:1. In the case of the dihvbrid cross, the conditions 
are more complicated, because the different characters are formed into com¬ 
binations. The writer draws up a table of gametic formulae, in which he 
collects the 16 theoretical combinations of the determining characters, 
According ot this table there would be formed in the 2nd generation in 
addition to the 2 parent types, 2 biotypes : the spotted basset and the 
black and tan fox terrier. The ratio of the 4 biotypes (differing externally) 
would be such that among the 16 dogs there would be 9 black and tan 
bassets, 3 spotted bassets, 3 black and tan fox terriers and 1 spotted fox 
terrier: each biotype would correspond to a homozygous individual. 

While demonstrating theoretically what was to be expected from the 2nd 
filial generation, the writer reports the further course of these experiments: 
the animals resulting from the ist filial generation were mated with each 
other 5 times, and produced 32 individuals: 23 black and tan and 9 fox 
colour. This result proves that the inheritance of the black and tan co¬ 
lour of the basset and the spotted colour of the fox terrier follows the Men- 
delian rule, and that the black and tan is always dominant, while the spotted 
character is recessive. Thus the ratio of the 5 matings (23:9) agrees with 
the ratio anticipated by theory (24: 8). 

Of the 32 puppies IX died, and the remaining 21 grew up well. Of 
sjx fully grown dogs there were 16 with basset body (one of them very short- 










CATTLE 


JI 39 

legged) and 5 with fox terrier body. These results therefore prove that in 
addition to the basset-shaped dogs there were also in the 2nd generation 
dogs of normal stature giving practically the ratio which agrees with the 
theoretical calculation (15.75 : 5.25). 

On examining the animals resulting from the 1st filial generation from 
the dihybrid point of view, experiment proves that the different charac¬ 
teristic features underwent combinations which, in addition to the parent 
types, produced 2 new biotypes: the spotted basset and the black and tan 
fox terrier. The appended Table shows the results obtained from the 
matings. 

It will be seen from the Table that, of 21 dogs of the 2nd filial genera¬ 
tion, there were: 

12 black and tan bassets 3 black and tan fox terriers 

4 spotted bassets 2 spotted fox terriers 

In conclusion, the Mendelian ratios have for the most part been sub¬ 
stantiated : whether the results be considered separately or taken in the 
aggregate, it is found that the resulting ratios are very close to those calcu¬ 
lated by theory. 

It is thought that on the basis of these experiments in crossing, dog 
breeders may build up a theory of hereditary transmission of certain cha¬ 
racters peculiar to different breeds of dogs. 

884 - Relation between the Quantity of Milk formed and that obtained in Milking. — 

'/wart S. G., in Zcitsehritt Jtir Flcisch- und Milchhygicnc , 26th Year, No. 15, pp. 231-23^; 

No. 16, pp 246-250. Berlin, Xfay 1 and 15, 1916. 

Agricultural literature contains abundant data in reference to milk 
and the milk-secreting organs, but few particulars as to the relation between 
the quantity of milk formed and that obtained in milking. Some expe¬ 
riments were carried out in connection with these questions, the princi¬ 
pal results of which are set out in the present work. 

According to Nuesch the secretion of milk may be divided into 2 phases; 
rest period and milking. The rest period is the interval between two milk¬ 
ings ; the milking represents the phase during which secretion is promoted 
by mechanical and physical stimulation, and a distinction is made between 
preparation and execution of the milking. The first phase depends on 
the chemical factors of the blood which form the milk, while the second 
phase depends entirely on nervous influences. 

The data relating to the quantity of milk formed during the period of 
rest diverge greatly. Some contend that the greater portion of the milk is 
formed during the rest period, while others maintain that it is chiefly formed 
during milking. 

As a result of these experiments the Author is unable to confirm the 
first opinion as being correct. The arguments put forward by the parti¬ 
sans of the second theory, according to which the quantity of milk drawn 
from the udder exceeds the latter itself in volume, are also controverted. It 
was possible repeatedly to inject into the udder the quantity of milk pre- 
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viously drawn from it. In some cases if was even possible to inject 
twice the quantity of milk previously drawn from the udder. 

It was also sought to determine by exact measurements the quantity 
of milk formed in the udder. Before milking, i. e. at the end of the rest 
period, the udder contains a quantity of milk made of up two parts, a and 6. 
The part a represent* the quantity of milk present in the largest galacto- 
phorous ducts of the udder (1) and which can be extracted by means of a 
milking tube, while the part h is the quantity of milk contained in the finer 
ducts and influenced by still other factors (capillarity etc). Part a is obtained 
by putting the milking tube into the channel in the teat. Part h is extracted 
by the Author in the following wa} r : first the milk contained in the main 
ducts is removed, then the cow is killed, and when the blood has been entirely 
withdrawn, the teat is removed: it is put into a tureen, cut into pieces 
and then gently pressed. For this purpose cows yielding from 6 to 12 litres 
per day were used. The quantity of milk obtained from the small galacto- 
phorous ducts varied from 250 to 700 cc.; it averaged 500 cc. 

The experiments showed that the milking tube gave a quantity of 
milk almost equal to that obtained by remilking the cows after this opera¬ 
tion. The quantity of milk formed during the rest period is equal to that 
found in the main ducts plus the contents of the small ducts before the pre¬ 
paration for milking. This latter quantity, as said above, averages 500 cc. 
From this however there must be deducted the quantity of the milk remain¬ 
ing in the udder from the last milking but one : it is always less than 500 
cc. The quantity of milk formed during the milking equals the milk obtained 
by milking after removing the milking tube plus the milk left in the small 
ducts after milking (less than 500 cc.). Although the ratio between these 
two quantities of milk varies according to the individual and the excita¬ 
bility of the mammary glands, it may be said that the quantities formed dur¬ 
ing the period of rest and even during milking are equal in normal cows in 
good condition of lactation. 

This rule is not confirmed when the second phase has been produced 
by stimulations other than those of the milker's hand. In those cases a 
larger quantity is obtained from the small ducts. This fact suggests that 
this stimulation, which leads to a downward movement of the milk, is not 
sufficient in the second phase to get out all the milk which the udder is 
capable of holding. In order to secure the whole of the milk the teat must 
be constantly stimulated. 

This fact is of immense importance in connection with the use of 
milking machines. With mechanical milking, the mechanical stimulation 
is still greater than with hand milking, but even then milk always remains 
behind in the small ducts. This stagnation of the milk is injurious and 
hinders the formation of the fluid. 

In the following chapter particulars are given of observations on fatten - 


(1) Tilt; Author means by “ largest galactophorous ducts ” those ducts the contents of 
■winch are influenced by the same forces as the milk in the ducts communicating directly with 
the main duct. (Ed.). 
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ed cows and cow yielding an abnormal milk. It was found that the average 
quantity of milk obtainable from the udder by milking, after removal of 
the milk contained in the main ducts was not equal to that previously ob¬ 
tained with the milking tube ; the milk which had formed during milking 
represented 50 % at most of that obtained beforehand with the tube. From 
the low pressure of the milk in the udder observed after preparing to milk 
a cow which was developing mastitis, and from the observations of veteri¬ 
nary surgeons to the effect that some diseases of the udder are manifested 
by a reduction of the yield of good milk several day’s beforehand, the con¬ 
clusion is drawn that somewhat abnormal glands are quite well able to form 
the milk of the first phase, but are inadequate to produce the milk of the se¬ 
cond phase with sufficient rapidity. If the milk does not go down, or if 
it takes some time to descend, or if it descends in a smaller quantity than 
usual, it may be concluded that the cow is contracting mastitis, unless the 
reduction of the milk yield is due to nervous influences. 

To illustrate the mode of formation of milk, the Author represented 
b}~ curves the quantities of milk obtained by fractional milking of several 
cows. He was thus able to show that towards the end of milking more milk 
is drawn than is formed, so that after some time it is not possible to draw 
any more milk from the udder; the cow is then completely milked. 

Experiments were also conducted with a view to determining the quanti¬ 
ty of milk contained in the main duct and in the teat canal. In this 
case also the data contained in the literature of the subject diverg¬ 
ed. It was formerly generally believed that the main duct always contains 
a large quantity of milk, but latterly the statement sometimes appears that 
the main duct and canal of the teat do not contain milk during the period 
of rest. The writer was able to ascertain, in the case of about roo cows, 
that all normal teats contained milk in their duct, and that the most swol¬ 
len teats contained the smallest quantity of milk. 

The fact that during the period of rest the milk does not pass out of 
the teat is due to the veins which swell and shut off the exit. Therefore 
milking is only possible when the blood has been expelled from the veins 
hy specific excitation. 

The teat canal never contains milk during the period of rest. 

£$5 - Effect of Water In the Ration on the Composition of Milk. — turner v. e., 

Shaw R. H., Norton R. P., and Wright P, A. — Journal of A^cultural Research^ 

Vol. VI, No. 4, pp. 167-178. Washington, D. C., April 2\, 1916. 

Experiments conducted at Brownsville, Tex., by the Dairy Division 
of the Bureau of Animal Industry, U. S. Department of Agriculture indi¬ 
cate that the feeding of pricklv-pear (Opuntia spp.) lowers the percentages 
of fat in milk. In comparison with other feeds, prickly-pear contains a 
large amount of water and mineral matter. It was thought by the writers 
that one or both of these constituents might be responsible for the re¬ 
duction in fat percentage; consequently experiments were conducted to 
determine the influence of the water; work on the mineral matter is 
in progress. The literature dealing with the effects of watery feeds or 
water in the ration upon the quantity of milk produced is reported to con- 
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tain much contradictory evidence. The difficulty of eliminating all factors 
except the watery character of the ration is believed to be largely re¬ 
sponsible for the conflicting nature of the statements. 

The experimental work to determine the effect of water upon the com¬ 
position of milk was conducted at the Dairy Division farm, Beltsville, Md., 
and included three different lactation periods. The four following methods 
for supplying rations of widely different water content were tried: a) a 
full allowance of drinking water as compared with a limited supply, the ra¬ 
tion being alike in both cases ; b) a heavy ration of turnips as compared with 
one of dry forage; c) wet beet pulp as compared with dry beet pulp; d) 
green crimson clover ( Trifolium incarnatiim L.) as compared with the cured 
hay. Eight cows were used in the experiments conducted by the first me¬ 
thod, four in the second, two in the third, and four in the fourth. 

In, every case except when the crimson clover was fed the amount of 
water drunk by the different animals as well as the difference in the water 
content of the forages under comparison, was determined. 

With all except one cow in the wet versus dry beet-pulp group, the 
amount of water in the dry ration did not exceed 75 per cent, of that sup¬ 
plied by the wet ration, and with some cows that were given a limited al¬ 
lowance of water the dry ration contained less than 60 per cent, of the wa¬ 
ter content of the full-allowance ration. One cow in the wet versus dry 
beet-pulp group received, when the dry ration was fed, 88 per cent, of the 
water content of the wet ration. 

In the green versus cured crimson-clover group, the former contained 
71.23 per cent, water and the latter 8.33 per cent. The daily ration of green 
clover varied from 40 to 50 pounds per head, and of the cured hay from 16 
to 22 pounds per head. 

Certain individual cows at times produced milk having an abnormal 
fat content. This effect was apparently independent of the ration, as it 
occurred not only with the high water-content ration but with the dry as 
well. A study of the data obtained in the four series shows that the wa¬ 
tery character of the ration has no effect upon the fat content of the milk. 
There was even less variation in the other milk constituents than in the fat. 
This indicates that rations of varying water content have no effect upon 
the composition of milk. 

13 references bearing on the subject are quoted. 

SS6 - The Value of Maize Silage, Fed in Big Rations, in the Feeding Eeonomy of 

Cattle. — Allison H. O., in The Breeder's Gazette, Vol. I,XIX, p. 1068. Chicago, May 18, 

1916. 

The agricultural test farm of Colombia (Universit3 T of Missouri) re¬ 
cently sold on the Chicago market 5 lots each comprising 6 head of butcher's 
cattle fattened with different quantities of concentrates (maize, linseed 
and cotton seed cakes), ensilaged maize forage, and lucerne hay ad lib . 

The following results bring out clearly the value of ensilaged maize 
in the feeding economy of fattening oxen, according to the prices per bu¬ 
shel quoted on the market for the foods used: maize, 70 cents; maize sil¬ 
age, $ 4.30; cotton seed meal, $ 37.; linseed oil meal $ 37; lucerne hay $ 14 
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per ton. The maize silage came from a crop which would probably have 
yielded about 60 bushels of grain per acre and in which the growth of straw 
was considerable. 

The cattle were choice Herefords, bought in the market of Kansas 
City in such a way as to ensure the greatest possible uniformity, and cost 
§ 7.64 per cwt. delivered at the farm. After fattening in winter for a pe¬ 
riod of 133 days they showed the following increase of weight: 


Average initial weight per 

Lot I 

Lot II 

Lot III 

Lot IV 

Lot V 

head, lbs. ..... 
Average final weight per 

925 

923 

938 

926 

012 

head, lbs. 

Average increase per day 

1286.94 

1249 44 

1199.77 

1213 05 

1206.66 

per head, lbs . . . 

3 721 

2.454 

1.968 

2.3S3 

2.140 

consuming per dav per 
lbs) : 

head the 

following 

average quantities of food (in 


Lot 1 

Lot II 

Lot III 

Lot IV 

Lot V 


— 

— 

— 

— 

— 

Maize. 

15.597 

15.242 

— 

— 

15.274 

Cotton seed meal . . . 

2.600 

— 

5.055 

— 

— 

Lmseed oil meal.... 

— 

2.540 

— 

5.055 

— 

Maize silage (ad lib) . . 

17.468 

16.466 

36.222 

37-620 

16.263 

Lucerne hay (ad lib) . . 

3-687 

2.267 

3.001 

4.027 

3.897 

The economic result of fattening, according to the 
the above foods, was as follows : 

market 

prices of 

* 

Lot I 

Lot ir 

Lot in 

Lot IV 

Lot V 


— 

— 

— 

— 

— 

Cost of increased weight. 

% 

% 

$ 

$ 

$ 

per 100 lbs. 

1 CMC 

10.58 

10.13 

8,57 

10.88 

Selling price in Chicago 
Average net profit, per 

9.60 

9-75 

9.65 

9-65 

9-75 

head. 

6.77 

9.32 

9.87 

14.56 

20.53 


The highest profit coincides with the minimum use of concentrates and 
a maximum consumption of ensilaged maize and lucerne hay, while the 
maximum daily increase coincides with a minimum of profit due to a large 
consumption of concentrates. 

887 - Seale of Points adopted by the « American Jersey Cattle Club” —- Missouri State 
Board of Agriculture Monthly Bulletin , VqI. XIII, No. n, pp. 56-57 ; Columbia Ho. Novem¬ 
ber 1915. 

The following scale of points has been adopted by the American 
Jersey Cattle Club for scoring for Jersey Bulls and Cows: 
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Score of Jersey Bull. 

Head , io: 

A — Broad, medium length ; face dished; narrow between horns ; horns medium 
in size and incurving. 

B — Muzzle broad, nostrils open, eyes full and bold ; whole appearance vigorous 
and masculine without any indecision. 

Neck, 7 : 

Medium length, with full crest at maturity ; dean at throat. 

Body, 57 - 

A — Shoulders full and strong, good distance through from point to point, with 
well-defined withers; chest deep and full between and just behind the 
forelegs. .-. 

B — Barrel long, of good depth and breadth, with strong rounded, well-sprung ribs 

C — Back straight and strong. 

D — Rump of good length and proportion to size of body, and level from hip bones 
to rump bones. . 

B — Loins broad and strong, hip rounded, and of medium width compared with 
female. . 

F — Thighs rather flat, -well cut behind high arched flank . . . . 

G — Legs proportionate to size and of fine quality, well apart, with good feet and 

not to weave or cross in walking. 

Rudimentary Teats, 2 : 

Well placed ... . 

Hide, 2 : 

Loose and mellow'. 

Tail 2 : 

Thin, long, reaching the hock, with good switch, not coarse or high at setting-on 
Size, 5 : 

Mature bulls, 1200 to 1500 pounds. 

General Appearance, 15 : 

Thoroughly masculine in character, with a harmonious blending of the parts to each 
other ; thoroughly’ robust, and such an animal as in a herd of wild cattle w’ould 
likely’ become master of the herd by the law of natural selection and survival 
of the fittest. 


Score of Jersey Cow. 

Head, 7: 

A — Medium size, lean ; face dished ; broad between eyes ; horns medium size, in¬ 
curving .. 

B — Eyes full and placid ; ears medium size, fine carried alert; muzzle broad, with 
wide open nostrils and muscular lips ; jaw strong. 

Neck , 4 : 

Thin, rather long, with clean throat, neatly joined to head and shoulders .... 

Body, 37 : 

A — Shoulders light, good distance through from point to point, but thin at 

withers; chest deep and full between and just back of forelegs. 

B — Ribs amply sprung and wide apart, giving wedge shape, with deep, large ab¬ 
domen, firmly held up, with strong muscular development. 

C — Back straight and strong with prominent spinal processes ; loins broad and 

strong. 

D — Rump long to tail-setting, and level from hip bones to rump bones .... 

B —■ Hip-bones high and wide apart. 

F — Thighs flat and wide apart giving ample room for udder. 

G — Legs proportionate to size and of fine quality, well apart, with good feet and 

not to weave or cross in walking. 

H— Hide loose and mellow. 

£ —>Tail thin, long with good switch not coarse at setting-on ......... 
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Mammary Development. 

Udder, 26 : 

A — I<arge size, flexible and not fleshy. 6 

B — Broad, level or spherical, not deeply cut between teats. 4 

C — Fore udder full and well rounded, running well forward at front teats . . . 10 

D — Rear udder well rounded and well out and up behind .. 6 

Teats, S : 

Of good and uniform length and size, regularly and squarely placed. 8 

Milk-Veins, 4 : 

I^arge, long, tortuous and elastic, entering large and numerous orifices. 4 

Size, 4 : 

Mature cows 800 to 1 000 pounds... 4 

General Appearance, 10: 


A symmetrical balancing of all the parts, and a proportion of parts to each other de¬ 
pending on size of animal, with the general appearance of a high-class animal, 
with capacity for food and productiveness at pail. 10 


100 


S88 - Progress of Guernsey Cattle in the United States according to Particulars of the 

“ American Guernsey Cattle Club”. — cadwell w. h., in Hoard's Dairyman, voi.1,1, 

No. 18, p. 742 Fort Atkinson, Wise., May 26, 1916. 

On examining the work carried out during the last working year of 
the American Guernsey Cattle Club, ended 29th April 1916, one fully re¬ 
alises the progress accomplished in the development of this dairy breed in 
the United States, and above all the continuous increase in the average pro¬ 
duction as it appears from the “ Advanced Register 

The register of bulls contains 37 862 head, and that of cows 63 954 
head, making a total of 101 816. 

Five years ago there were only 44 286 animals registered, which shows 
that during the last five-year period, the Herd Register exhibited an in¬ 
crease of 130 %. As the importation of thoroughbred Guernseys since 1840, 
according to the best sources of information, was only 466 bulls and 7 121 
cows, it follows that the importations were only 7.5 % of the number of 
these animals at present alive ; this proves how prolific the breed is in the 
United States. 

There were issued 4 19S certificates of registration of Guernsey cows in 
the Advanced Register ; 949 of these cows were registered during the last 
working year which makes an increase of 90 % as compared with the pre¬ 
ceding year. 

The average production of 4 719 records tested is at present 8805.91 
lbs. of milk and 439.15 lbs. of fat. During the last year this average rose 
by 132.18 lbs. for milk and 5.24 lbs. for fat. 

There are at present under test 1173 cows, belonging to 270 breeders 
in 28 States ; 70 % of these breeders, or 190, have 854 of these cows (72 %) 
under the 2 days* test. There are also 18 superior State Schools of Agricul¬ 
ture which keep Advanced Registers for their own dairy herds. 
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10 Guernsey cows entered in the Advanced Register have a four-years 
average of 11915.7 lbs. of milk and 630.93 lbs. of fat. 

The Club numbers 530 members, of whom 64 joined last year. 

Its capital is about $216 25163 and its expenditure last year $83 272 07. 

pigs 889 - Pig Breeding and Intensive Maize and Soya Pasturage, in the United States. — 

Beavers J. C. (Purdue University), in The Breeder's Gazette , Vol. I,XIX, No. 22, pp. 
n6o-ir6i. Chicago, June 1, 1916. 

The importance of combining soya with maize in connection with pig 
breeding is clearly brought out by the facts collected by this writer and due 
partly to actual practical work and partly to the breeding tests carried out 
for Purdue University. 

From the food trials it has been found that 8.8 lbs. of maize plus 2.2 
lbs. of soya are equivalent, for pig fattening, to 15.2 lbs. of maize alone. By 
combining soya with maize, an intensive pasturage for pigs is obtained, by 
which the maximum of unit yields may be secured. The following are, in 
brief, the increases of weight obtained per acre during the experiments and 
those yielded in practice, together with the rules for combining the two feeds: 

Carroll Co , (Indiana). — A plot of 5 y 2 acres put down to maize com¬ 
bined with soya was reserved for pasturing 99 pigs averaging 108 lbs. 
weight each, for a period of 27 days and gave a total increase of live 
weight of 5 288 lbs. or 2 lbs. each per day. The presumable crop of maize 
would have been about 70 to 75 bushels per acre, and that of soya 12 to 14 
bushels. 

Clarke Co. — A plot of 2-3 acre in 15 days produced an increase in weight 
of 1210 lbs., or 526 lbs. per acre, in 34 pigs, plus a further increase of 74 
lbs. obtained with some sows by utilising the pasturage residues. In all a 
live weight increase of 600 pounds per acre resulted. The anticipated crop 
would have been about 45 bushels per acre. 

In the trials of combining soya with maize the average yield obtained 
was as much as 61 bushels total grain per acre, and the yield of maize was al¬ 
most always higher on the parts where it was combined with soya than on 
those where it was not. In two cases, with non-inoculated soya seeds, there 
was a yield markedly unfavourable to the combination, owing to the fact 
that the soya, being almost completely devoid of root nodules, deprived the 
maize of a good proportion of the soil nitrogen. 

For ensilage the combination of soya with maize is also preferable to 
maize alone. The many trials carried out yielded, on the average, an in¬ 
crease of 2521 lbs. silage per acre over the yield of maize grown alone ; in 
wet years, an average increase of 3600 lbs. per acre in favour of the combina¬ 
tion. Moreover, the resulting forage is richer in protein substances than 
maize forage alone. 

Putting pigs out to pasture forms in turn the best mode of turning 
the crop to account and many experiments, borne out by practice, have 
proved that the successive growing for several years of maize together with 
soya on the same plot, with the object of feeding the standing crop to pigs, 
does not noticeably reduce the fertility of the soil, because, in addition to 
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the manuring, a large quantity of organic substance is left on the soil, which 
is incorporated in the latter by ploughing and promotes fertility. 

The combination of soya with maize demands the choice of, va¬ 
rieties of soya which mature at the same time as maize, principally in those 
cases where, to reduce expenses, sowing is done simultaneously. In the 
United States, in the maize zone, between the 38th and the 41st degree of 
latitude, the Hollybrook variety possesses this quality. . 

Three methods of sowing soya are at present in use : 1) some farmers 
provide the maize sower with special boxes for soya, in order to sow them 
together ; 2) others mix the soya with dry sifted soil, and distribute the 
seed with the manure spreader of the maize sower; they usually put down 
12 lbs. per acre of soya seed and 65 lbs. of soil when the manure spreader 
is adjusted to 75 lbs. per acre; 3) others sow the soya separately after maize, 
going over the furrow twice, but this method is more expensive. The quan¬ 
tity of 12 lbs. per acre represents approximately 3 or to 4 soybeans to 
each row. 

S90 - On the Value of Lime in Relation to Silkworm Nutrition. — hat an o iwarichi., in ssricultobe 
Bulletin de VAssociation sencole du Japan, Year II, Ho, 4, pp. 1-4. Tokio, March 1, 1916. 

For his experiments, the writer used silkworms of the Koishimaru 
race having but one generation a year. He reared them on the ordinary 
method up to the end of the 4th moult. At the time of the 5th moult he formed 
4 groups of 500 worms each, which he fed with leaves treated : 1) with a 
solution of calcium bicarbonate; 2) with a solution of calcium chloride, 

3) with a solution of calcium acetate; the 4th group was fed with untreated 
leaves (control). All the solutions were of 5 % strength. The solution was 
spread on the leaves in a very fine spray, to the amount of 4 centilitres 
per 100 momme (375 gr.) of leaves. When dried the leaves were given to the 
worms. 

On the whole, the worms fed on leaves treated with lime salts grew much 
more than those of the control group, as is shown by the following weights 


(in grams): 

too 100 100 100 100 

Groups adult live , silk chrysa- cast 

__ worms cocoons cocoons lids skins 

*st. 211.35 gr. 166.53 gr. 23.25 gr. 14.2.42 gr. 0.87 gr. 

2nd. 217.90 167.23 23.S9 142.4^ 0.88 

3 rc *. 217.94 169.n 23.47 144.76 0.88 

4th (control) . . . 196.81 157 34 22.18 134*38 0.79 


The weight of the dried bodies of 100 mature worms, with the intestine 
entirely emptied, in the case of the groups fed with lime salts exceeded by 
4 to8 grams that of the dried matter of the control group. The weight of the 
dried matter of 100 live cocoons exceeded that of the control group by 3 
to 4 gr., made up as follows: 


Silk cocoons..1 to 1.5 gr. 

Chrysalids2 to 2,5 

Cast skins. 0.07 
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The percentage of dry matter was also 8 to 15% higher than that of 
the control group in the mature worms, and 5 to 7 % in the dry cocoons 
and the silk cocoons. 

The weight of calcium contained in the groups under experiment exceed¬ 
ed that of the control group in all cases, both in the mature worms and 
in the silk cocoons; in the larvae the excess was 25.14 % in the calcium 
acetate group, while it was lower than this, namely 3.07 and 11.93 % re¬ 
spectively, in the calcium bicarbonate and chloride groups. 

The investigations will be continued in order to ascertain which lime 
salt is most favourable to the growth of the worms and in what degree of 
concentration. 

It is finally pointed out that according to an analysis by Nagaka 
Muneyoshi the ash of the ripe Japanese mulberry leaf contains : 


Phosphoric add. 12.02 ° 0 Sulphuric acid . 4.65 % 

Potash. 31-47 Chlorine. 0.06 

Soda. 3.16 Silidc acid . . . . . i 43 

Lime. 33 15 Oxide of iron ... 1.59 

Magnesia. 12.48 


Time is therefore present in a proportion almost three times that of 
magnesia ; this excludes the possibility of its beneficent action on the lar¬ 
vae being due to an antagonism to the action of magnesia, similar to that 
observed in plants. 

891 - Study of Sericulture in Madagascan — in Bulletin economique de la colonie de Mada¬ 
gascar et dependances. Year 15, No. x, pp. 1-17, Tananarivo, 1st Half Year 1915. 

Before the French occupation, the silk used by the natives was obtained 
exclusively from Borocera madagascariensis, occurring very widely in 
the central and western parts of the island and on a considerable number of 
plants. It sometimes becomes a positive pest in the mimosa plantations. 
It is still regularly reared on the “ tapia ” (Uftaca clusiacea) which exist 
in more or less dense forests on the lateritic hills. The " tsitoavina " 
(Dodonea madagascariensis) and the “ ambrevade ” ( Cajanus indicus) 
are also reared. In the regions of Majunga and Maintirano, Borocera lives 
wild in the Rhizophora forests of the coast and the natives gather cocoons 
at certain periods of the year. 

There are other wild native larvae belonging to certain silk-bearing 
species of Bombyx ; namely B. Radama and B. Diego . They are found in 
almost all the forests of the eastern slope and the North. The cater¬ 
pillars have the peculiar feature that they enclose their cocoon in a large 
envelope which they weave in common and which is sometimes r metre in 
length. Since the French occupation, especially since 1900, the silk indus¬ 
try in the island has been based on the rearing of Bombyx mori. 

After dealing with the cultivation of the mulberry tree 1} and the tech¬ 
nical conditions of silkworm breeding 2), some information is given on the 

(x) See S. March 1913, No. 267. 

{2} See B. Jmt 1914, No, 555. (Ed.) 
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production of silkworm eggs, cocoons and silk, and finally an account of 
government encouragement afforded to sericulture and the future in pro¬ 
spect for this industry in the island. 

The Xanisana station annually prepares from 300 to 330 thousand lay¬ 
ings of moths, which are distributed free to European and native rearers. 

In the Centre of Madagascar the cocoon has retained the classical form 
of the good French cocoon. As regards their size above all and the quality 
of the threads, the Madagascar cocoons are comparable, according to com¬ 
petent authorities, with the cocoons of the Cevennes. The experiments 
carried out at the Public Silk Conditioning Establishment in Lyons and by 
several spinners in the South of France and the North of Italy plainly show 
that the silkworm races of Madagascar when subject to continuous and 
methodical selection can furnish cocoons at least as rich in silk as those of 
the European breeds. 

The raw silk is comparable in all points with the good raw silk of Pied¬ 
mont and the Cevennes. 

The local government, in addition to free distribution of the eggs 
produced by the station of Nanisana, has distributed more than 200 000 
rooted mulberry plants. The “ cultivation agents ” attached to the public 
departments demonstrate to those concerned the conditions of silkworm 
rearing. Finally, premiums are distributed for cocoons at the rate of 3 d. 
2d. and 1 1 j 2 d. per kg. {2.2 lbs.) according to quality. 

With regard to spinning, the decree of the 21st July 1910 allows an 
annual premium for a period of 10 years from the 1st January 1911, of 
400 francs per degummer working with more than 3 ends; another pre¬ 
mium of 400 francs is granted for additional degummers at the rate of one 
additional degummer to every three working with more than 3 and less than 9 
ends, and at the rate of one accessory degummer per two degummers work¬ 
ing with more than five ends. 

892 ~ Researches on the Digestibility of Different Foods used for Rearing Young 

Fish. — Wohlgemuth Richard, in Allgemeine Fischerei-Zeitung , Year 1915, No. 18, 

pp. 271-275* Munich, 1915. 

At the Bavarian fish-breeding Station of Wielenbach, the Author 
carried out feeding experiments in order to determine the digestibility of 
different foods for fry. For this purpose he employed rainbow trout fry 
8 weeks old and of normal development. In order to produce like conditions 
the food under study was always given in the morning, 12 to 14 hours after 
the last meal, so that the fry, under the stimulus of hunger, regularly ate 
their ration. The natural food was generally eaten withtin a few minutes; 
the ration was always abundant, and the part uneaten was afterwards re¬ 
moved. After half an hour at least the fish were taken out and studied from 
the point of view of food digestion. The term «digestion completed» 
means that the stomach is left quite empty or contains only indigestible 
remains. Each time at least 10 fish together were taken. 

The following were the foods studied; 

1) Spleen : It was carefully freed from skin, then forced through a 
filter to remove all the tougher portions. Before giving it to the fry it 
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was cut up into small pieces. Two hours afterwards the fish showed a well 
filled stomach, but no signs of digestion as yet: 4 hours afterwards, signs of 
digestion were evident; 5 hours afterwards the contents of the stomach were 
less in quantity; 6 hours afterwards 2 fish had their stomachs empty, and 7 
hours afterwards digestion was completed in all the fish. The conclusion 
drawn is that the spleen is digested 6 to 7 hours after feeding. 

2) Liver : Same preparation as for the spleen. , Its digestibility is 
very different. Some fish were found with their stomachs empt}" as little 
as 6 hours afterwards, while in others digestion was only completed 8 hours 
afterwards. Generally it may be said that digestion is terminated within 
7 to 8 hours. 

3) Fish lesh : The flesh of freshwater fish was given either separately 
or together with spleen, liver and shrimps to older fry. The fish used 
for preparing the food were put into hot water and left there from 1 to 5 
minutes according to size ; they were then pressed in moulds after removing 
the skin and bone from the biggest. 

Three hours after the meal, the stomach of the fry was still quite full ; 

4 hours afterwards digestion was begun,and 6 hours afterwards all the fish 
had their stomachs empty. The conclusion drawn is that the flesh of fish 
is completely digested 5 to 6 hours after the meal. 

4) Shrimps : Shrimps also were only given during the period previous 
to the stocking of the pond with fry. The shrimps were first left in boiling 
water for half to three quarters of an hour, then pressed in moulds. Only 
fry which have reached a certain age readily eat shrimps alone ; for younger 
fry they must be mixed with soft substances such as liver, spleen etc. At 
first 50 % of shrimps are mixed with 50 % of liver, etc. Then in proportion 
as the age of the fry increases the proportion of shrimps is increased, until 
finally shrimps alone are fed to them. 

In the case of the fish receiving shrimps alone digestion was completed 

5 to 6 hours after the meal. 

(5) Larvae of Culex pipiens : These were eaten by the fry within a 
few minutes : 1 1 j z to 2 i / 2 hours after the meal digestion was begun. The 
writer counted a maximum of 18 larvae in the stomach of one fish. Diges¬ 
tion was terminated 4 to 5 hours after the meal. An interesting fact 
is that the chitinous parts of the larvae remain in the stomach of the fish for 
a very long time, probably owing to derangements impeding the peristal¬ 
tic movement of the stomach. The same fact is observed when Daphniiae 
are given. 

(6) Daphniiae : The < larvae of Daphnia magna and Daphnia pulex 
were given. They were immediately devoured by the fish, which ate about 
20 per head per meal. The first signs of digestion were observed 2 1 / 2 hours 
after the meal, and digestion was completed 3 1 / 2 to 4 1 j 2 hours after the 
meal. 

Conclusions . — Liver requires twice as long as shrimp for digestion. 
Liver and spleen require most time, the natural food (Culex, etc.) requires 
the | least time. Fish-flesh and shrimps are intermediate between these 
%o, r ^roups with regard to the period of digestion. The causes of the easy 
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digestion of the natural food are : (a) the large surface presented by the lar¬ 
vae as a whole, which enables the gastric juice to attack the food thoroughly ; 
{b) the loose consistency of the food in the stomach of the fish ; (c) the 
gastric juices of the larvae etc., which contribute to digestion in the stomach 
of the fish. 

It follows from the above that the natural food is the best for the fry of 
Salmonids. To the youngest fry, spleen can also be given when the natural 
food is wanting. When the fry reach a certain age a ration may be given them 
consisting of spleen plus fish-flesh, or spleen plus shrimps, or again fish-flesh 
alone. The mixture fish-flesh plus shrimps also gave satisfaction with, 
somewhat older fry. 

893 - Fish Breeding in Switzerland in 1915 . — Bulletin suisse de PSche et Pisciculture 
XVIIth year, No. 5, pp. 59*63. Xeuchatel, May 1916. 

As during the preceding year (1), 212 establishments were carried on 
during the incubation period 1914-1915. 128857000 fry hatched out from 

156 696 000 incubated eggs. Including 63 239 small fish of one summer or 
one year, 127 694 239 fry were put into public w-aters under federal super¬ 
vision. The appended Table gives particulars of the fry resulting from the 
incubated eggs. 


Number of latvae hatched out. 


A. — Native species. 

Salmon. 1 337 000 

Salmon trout, hybrid. 34.000 

Take trout. 2 655 000 

River and stream trout. 9 16S 000 

Char. 4 456 000 

Grayling. 2 632 000 

Coregonus. 97 244 000 

Pike. 10 706 000 

Perch. 130 000 

Carp. 205 000 

B — Exotic species. 

Rainbow trout. 284 000 

American char. 6000 

Total .... 128857000 


The Confederation paid to the cantons, for transmission to the fish breed- 
ers in question, a subsidy of nearly £ 1400 (nearly £ 1500 in 1914) for the 


(i) See B. 1914, No. 1038. 
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incubation of the eggs and the transfer of the fry to public waters. The 
canton of Valais is not comprised in the above figures, as the establishments 
in that canton did not make any application with a view to obtaining 
a federal subsidy. No fish breeding was carried on during that year 
in the canton of Appenzell Rh. Int. The Swiss fisheries and fish 
breeding Society received a federal subsidy of about £ 120. Similarly 
to other riparian States, the Swiss Confederation made a grant of £ 12 
to the International Union of Fishers of the Lake of Constance, for the ex¬ 
pense of stocking that lake in 1915. In the same year Swiss fishermen took 
from that lake, including the lower lake, 331573 lbs. of fish of a value of 
over £ 9800 (in 1914, 322443 lb of a value of over £ 9284). 

The number of fishery guards in the sendee of the cantons was 161 dur¬ 
ing the year 1915, aided temporarily by 19 assistants. These agents receiv¬ 
ed, by way of salary, attendance and travelling allowances, a total sum of 
£ 4363 (£ 4262 in 1914), of which the Confederation took upon itself £2182 
(£ 2131 in 1914), or 50 % in accordance with the law. The cantons also 
expended £ 18 (£ 21 in 1914) for the destruction of animals injurious to fish¬ 
eries, but the Confederation refunded about £ 15 (£ 9 in 1914). 

A course of instruction was given in Lucerne from the 22nd to the 27th 
February for water bailiffs. 

Fish ladders were established in the vicinity of various works (August- 
Wylen, Laufenbourg) along the Rhine, as well as near the hydraulic power 
stations of Perlen, in Reuss. Refuges for fish have, in accordance with the 
instructions of the Swiss Home Office, been built along the altered bed of 
the Wina, between Reinach and Gotenschwil, on account of the re¬ 
clamation of the marshes there. 

The federal legislation on fisheries has undergone no change. The regu¬ 
lations of the 2nd May 1913 on fishing in the boundary waters between 
Switzerland and Italy was slightly modified by decree of the 2nd July 191.5 

S94 - Cross between a Wild and a Domesticated Fur Rabbit in order to obtain a 

Good Fur. — ZiMMEKB£A.XN R., in Berliner Ticrarsthche Wochnscknft, Year, 32, Xo. 18, 

p. 213. Berlin, Xtay 4, 1916. 

For some years past experiments have been carried out in Germany by 
the writer with a view to obtaining a rabbit combining the following three 
qualities: (a) a fur superior to that of the common domesticated rabbit; 
(b) good meat; and (c) high resistance to disease. The results hitherto 
have been as follows. 

1) By crossing a wild male (grey coat) with a female of the French 
silvered breed (black coat with a few white hairs) and a female of the Ger¬ 
man breed “ Edelweiss ” (Albino), the offspring were 10 in number, 4 males 
and 6 females. All the 10 offspring were grey in colour and their physical 
conformation was that of the wild sire, but they were bigger. Ther meat is 
lighter but clearly suggests the wild meat. The fur is more supple than 
that of the sire. 

The writer still has 1 male and 2 females of this litter; the other ani¬ 
mals were either sold to breeders or' killed. These 3 individuals have re¬ 
tained the timidity characteristic of the wild rabbit. 
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2) A grey male obtained by crossing a wild male with a French sil¬ 
vered female was crossed with the German female “ Edelweiss ” ; the pro¬ 
geny numbered 4 : 2 black and 2 grey. Of these latter there are still 1 
black and 1 grey individual, both having reached half the normal growth. 
The black rabbit already shows white hairs in the black coat, thus recalling 
the silvered granddam. These 2 subjects have supple fur, but they still 
possess the timid character of the wild rabbit. 

3) The second litter from the above cross consists of 4 animals now 
aged 5 weeks, 3 of them being black and 1 grey. 

4) On crossing a male rabbit with a female of the same litter originat¬ 
ing from the cross wild male X French silvered female, a litter was recently 
obtained which has not yet been studied, but which meanwhile already dis¬ 
closes the interesting fact that the mating of the parents of this litter, who 
are brother and sister, is fertile. 


S95 - Gum Lac and the Breeding of Tachardia. —1 . Duport e. i/inseetea stiek-iae- 

II. Hautefeutlle E- La gomme laque et son traitement industriel, in Bulletin econo - 
mique de I'Indochine , Nos. 112 and 116, pp. 182-189 and 872-994- Hanoi-Haiphong, March- 
April and November-December 1915. 

This study contains a summary of ten years of research and observa¬ 
tions carried out by M. HautefeuieeE. The stick-lac insect, Tachardia 
lacca R. Bid., known also under the names of Carteria lacca Sig. and Coccus 
lacca Kerr, is one of the rare useful cochineal insects ; it produces gum lac 
and also a red colouring substance termed lac dye by the English. 

In India, where this product is very important, several species of Tachar¬ 
dia are probably known, or at any rate several varieties of Tachardia lacca , 
which explains the contradictions in the information supplied by different 
authors. Duport describes the insect, giving general information as to 
its life history, with a separate description of the female, the male, and the 
method of reproduction. He also enumerates the enemies of Tachardia 
and among others: ants, the larval forms of Noctuidae and Tineidae, and 
some Hymenoptera belonging to the family of Braconidae and Chalcididae. 

Hautefeuieee next studied gum lac and its industrial preparation. 
Gum lac should not be confused with lac of vegetable origin derived from 
Rhus vernicifera in Tonkin. Gum lac is a half-waxy, half-gummy secretion 
of an insect living in innumerable colonies on some plants in India. It has 
many important industrial uses, and the trade, as shown by the tables ap¬ 
pended to the paper, attains considerable proportions. India exported 
on the average, during the 11 years 1903 to 1914, 17 736 tons per year of an 
approximate value of about £ 356 641 at a unit price of 11.68 d. per pound. 
Indo-China during the period 1906-1914, exported on the average 1092 249 
lbs. per year, for £ 24190, at the average unit price of 5.6yd. The range 
of the lac insect lies within a vast rectangle enclosing Tonkin and the 
northern tracts of British India. The Dictionary of Economic Products of 
India by G. Watt gives the list of the plant species on which the lac insect 
is able to live; this list is reproduced by the writer with the addition of 
some further species reported by the Forestry Department of Assam. This 
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list comprises among others Acacia arabica and A. catechu and the genera 
Albizzia, Butea , Ceratonia, Ficus , Erythrina , Teciona and Zizyphus . 

Ricinus communis is included in the list given by the Assam Forestry 
Department. The principal species, however, on which colonies of Tachardia 
are usually found are chiefly Butea frondosa, Cajanusindicus , Ficusreligiosa, 
Zizyphus jujuba and Anally Schleichera trijuga which supplies the best gum 
lac. 

The writer reproduces the principal passages of a study by MaxwELL- 
Lefroy on the lac insect Zizyphus jujuba. This insect has two generations 
a year. The eggs hatch in June and the insects develop until the end of Sept- 
ember-October, when oviposition takes place. This second generation com¬ 
pletes its life cycle about the end of May. The trees require to be cut in time, 
as it is important that the insects should be inoculated into strong shoots 
with abundant sap, but the bark of which can be easily attacked by the ros¬ 
trum of the insect. Inoculation is effected by taking a piece of gum lac 
in which the eggs are about to hatch ; this is placed between two plates of 
bamboo and tied to the shoot of the tree or shrub on which the rearing is 
carried out. The emergence of the insects soon takes place, and in propor¬ 
tion as they are hatched they range themselves round the parent or original 
gum lac, going up the branch on which they were placed. It is important 
that they should not be allowed to mount up too near to the end, where 
they would not And sufficient food. As soon as the insects have discovered 
a favourable point to insert their rostrum, they lose their legs in a Arst 
moult, and if they are females they become motionless until the end of 
their life-cycle. The males on the contrary, whether winged or wingless, 
leave their scale within a few weeks and mate, but die soon afterwards. The 
females, when once they have been fertilised, become gradually mature and 
then commence oviposition, which weakens them gradually until death 
ensues. The resin is formed between the time of fertilisation and that of 
oviposition ; during this time the female projects out of her resinous coat¬ 
ing white waxy Alaments which give the colony a white downy appear 
ance denoting its good state of health. According to Maxwell, the wild 
jujube tree is particularly adapted for this type of rearing ; a plant in good 
condition and well inoculated should yield about 22 lbs. of lac. 

These insects usually have two generations in India. They are said 
nevertheless to have three generations in the province of Madras, Mysore 
and Burmah. Mr. Stebbing, zoologist to the forestry department of In¬ 
dia, advises the establishment of special plantations of the species on which 
the insect lives best, and he adds that the colonies ready to swarm should 
only be taken from trees of the species on which it is intended to settle the 
insect, or in any case the colonies should have lived on harder species than 
those on which it is proposed to settle them. The branches bearing the 
future swarm must be cut so that the larvae do not swarm during transport 
and the sap in the branches themselves does not dry up, which would cause 
the death of the females before the maturity of the eggs. 

Comparative data are supplied with regard to the production in 
^Indochina and,India. The stick lac of India is more friable than that of 
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Indochina. Generali} 7 , Indian lac fetches better prices than Indo-chinese, 
although the latter is in turn well quoted on the market, and regarded for 
instance as superior to that of Siam. It is particularly appreciated owing to 
its purity and the absence of any resin. 

For the production and collection of the lac, it is pointed out that the 
natives have always seemed astonished to hear of crops being obtained 
from the forest; they assume that its production can only be obtained on 
plants specially cultivated for the purpose. Nevertheless, lac of Indian 
origin is often described as forest produce. No data are available to clear 
up this question. With regard to the cultivated plants, some of them are 
able to supply two crops per year for two or three consecutive years even, 
but generally a rest period of one year, or at least of one crop or two, is 
required. 

The memorandum next supplies information with regard to the geo¬ 
graphical range of Tachardia and the experiments carried on to extend its 
production. It is interesting to note that the most suitable spots for pro¬ 
duction should not be either too hot or too cold, the rainfall amounting to 
29.25 inches per annum, humidity should not be wanting but must not be 
excessive ; dry and arid tracts must be rejected. The observations made 
in Indochina give from 1310 to 2130 feet as the limits of altitude. A 
temperate climate and places sheltered from the wind, but airy and hilly, 
seem the best. 

The writer has collected the data supplied by the experiments made 
for spreading the insect in Indo-China and he describes the means employed 
in Indo-China and India for purifying lac. Summarising afterwards 
the results of his researches and excursions, he records that production 
in Indo-China is carried on in three regions only : those of Sonia, Song-Ma 
and Nam-Hon, He recalls the fact that the production of lac requires 
thorough aeration and the presence of a species of big light red ant, which 
according to the natives is to be credited with combating all other ants 
injurious to rearing, the latter being easily recognised as they are 
black and small. Finally, there is published a scheme of research 
intended to complete the geographical distribution of producing areas, 
to specif}’ more clearly the nature and distribution of the most useful 
species, to study the different kinds of lac produced and the 
reasons why some lots are insoluble in alcohol, and to extend the culti¬ 
vation of Schleichera trijuga, which is also useful owing to its edible kernel 
rich in oil, but which is above all recommended for the production of the 
lac known in trade as “ Fine Orange 

According to the writer the researches should also extend to the ento¬ 
mological study of Tachardia , the economic conditions of its rearing, the 
trade and exchange of eggs, the study of the ant regarded as useful and the 
conditions and requirements of the various markets. 

Finally, the report comprises two plants representing the plant and 
appliances required for the refining of gum lac. 
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896 - Electric Tillage in the Province of Piacenza, Italy. — L'ltaim A^rimia, 53rd Year. 
No. 3, pp. 120-121. Piacenza, March 15,1916. 

In the province of Piacenza, tillage by electricity supplied by cable 
has been carried on for about 3 years over enormous tracts of land, and the 
work thus executed in 1915 has proved that the problem of this tillage is on 
the way to being finally solved. 

The machinery employed for this work by the Brioschi Electrical 
Undertakings Company yielded satisfactory results everywhere, both in 
regard to the depth and the regularity of ploughing. 

With 2 plough shares working a strip 26.5 inches wide to a depth of 
13.8 inches at an average speed of 47.3 inches per second, the machine , 
ploughs 10.76 sq. ft. per second, allowing for stoppages at the headlands, 
its normal output may amount to 7.41 acres per day of about 11 hours’ 
work. 

The winch is actuated by an 80 H. P. electric motor, the usual consump¬ 
tion being only 60 to 70 H. P. Being fed direct by the feed mains with 
3600 volts, it can be placed at any point of the system. The feed 
current is transmitted to it by a flexible cable coved with a metal tube, which 
follows the winch in its forward movement. Owing to special terminals the 
current can be switched on or switched off at any moment when the mains 
are under load. The staff required does not exceed 3 men : one at the winch 
one at the plough, and one at the transmission carriage by which the recip¬ 
rocating movement of the plough is produced, these three parts of the ma¬ 
chine being kept in alignment so as to facilitate supervision and checking 
of the work. 

897 - Mechanical Tillage Experiments with Tractors at York, England, In 1915. — Gil¬ 
christ J., in The University of Leeds and The Yorkshire Cornell for Agricultural Education , 
No. ioo, Report on Demonstrations with Motor Tractors at York , 1913, 24 pp., 4 tables + 8 
plates. I^eeds, 1916. 

In agreement with the University of Leeds and the Yorkshire Agricul¬ 
tural Education Committee, the Yorkshire Agricultural Society had demon¬ 
strations of tractors and cultivation machines carried out in November 
1915, near York. The data combined in the appended Table are taken 
from the detailed Report of these trials. 
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* Estimated quantity. — ** It was not possible to obtain these data during the experiments. The makers indicate a consumption of 2 gallons of petrol per acre. 
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h(jS - Portable “ Vasino ” Cereal Drier. — tarchetti a , in n Giomaie di Risicoituva y 
VlthYear, No. 7, pp. 119-124. 2 fig. Vercelli, April 15, 1916. 

This drier, mounted on wheels, and designed by Messrs. Vasino 
Brothers, at Ponzana (province of Novara, Italy), is on the tipping plane 
system, (like the types Cattaneo Geminardi & Guidetti Albertini) 
Boetri, etc.). The appended figure shows the arrangement of its essential 
parts. 

The case shaped like a parallelopiped, is divided into superposed com¬ 
partments by a series of horizontal aprons (9) made up of strips of metal 
gauze or perforated tinplate, each of which turns on its horizontal axis, 
tipping and thus emptying the grain to be dried on the apron immediately 
beneath. Each shaft has an end which is prolonged outside the case and is 
fitted with a fork lever through w T hich an endless metal cable passes; this 
cable can run horizontally in a parallel direction to each of the successive 
aprons, while rising rigzag from one floor to the other, owing to 2 opposite 
sets of grooved pulleys which are fitted alternately at one end of each floor; 
it is fitted with an excentric cam which is unable to pass through the fork 
and therefore compels each lever in succession to shift and to tip the corre¬ 
sponding strip of the apron ; then, as soon as the fork is released from the 
the excentric, it is returned to its position by a spring or counterweight fitted 
to each lever. 

Of course the tipping movement of the strips making up the 
apron, produced in this way by the cable movement, is intermittent. It is 
made to recur at lesser or greater intervals (generally from 10 to 20 minutes) 
according to the degree of dryness required in the grain. The stopping 
and starting of the cable are controlled by a special device placed in front 
of the machine at 0 and E. 

The hot air used for drying is supplied by the stove B placed behind 
the car; it is drawn up from below by the aid of 2 large fans C fitted to the 
side walls of the stove, and is injected into the case through a set of nozzles 
m - m 3 - m” - m” J , the flow being regulated by the dampers s - $’ - $*’ - 

This injection of hot air does not take place into each compartment but 
only in one out of two, so that between each pair of compartments thus venti¬ 
lated there is one w'hich the hot air is compelled to enter after passing through 
the layers of grain on the upper and lowrer aprons, afterwards emerging from 
the case through the front apertures n - n 3 - n 3 - n t3> or the side apertures 
p - />'- p 3, ~ p provided in the walls. 

Two suction arrangements D accelerate the air current at wall. On the 
other hand the pipe x, fitted with a damper, brings the lower compartment 
into communication with the air inlet from the stove. By operating the 
damper x and the dampers t-f-1 3> provided in the pipe of the suction de¬ 
vices, therefore, the hot air more or less saturated with moisture emerging 
from the case can be utilised wholly or in part. 

The grain to be dried is inserted in the apparatus every 10 or 20 minu¬ 
tes, and spread in a uniform layer of 3 to 4 3 / 4 inches thickness on the up- 
pet apron, from which it descends, passing successively through the others 
to the lower apron, and on reaching the latter is deprived of its moisture. 



Vusino Grain Drier - Longitudinal Section 
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1) Machine occupying very little floor space, the portable type with 
9 aprons examined by the writer weighed. 1102 lbs. and measured : length 
18 ft., width 8 1 /* ft., height 10 ft. 

2) Simplicity and reliability of the apron tipping mechanism. 

3) Great facility in altering the path and temperature of the air 
used for drying, according to the kind of grain to be dried. 

4) Possibility of carrying out very energetic drying by always pass¬ 
ing dry air through. 

5) High efficiency. 

6) Limited fuel and power consumption (hardly more than 1 HP). 

7) Little labour required: 1 workman to feed the machine and 1 
to look after the discharge. 

The output of this drier of course depends upon the degree of dryness 
required. The makers assume that in order to dry paddy which is not 
over-wet it will suffice to pass it through the machine twice for 15 minutes at 
a time, and under these circumstances they estimate the continuous daily 
output (12 hours) at about 177.12 cwt. of dry paddy. 

899 - Machine for Gathering Cotton Fruits without Injury to the Plant. — Scientific Ame¬ 
rican , Voi. 114, No. 22, pp. 551 and 564, 3 fig New York, May 27, 1916. 

A light machine (990 lbs.) in the shape of a 2 wheeled cart with broad 
tires, the mechanism for gathering the ripe fruits of the cotton plant being 
located between the wheels. 

It is drawn by 2 horses straight over the rows, so that the working 
parts detach the fruits of the plant and deliver them into a wooden box at 
the rear of the cart. 

The cropping mechanism comprises 100 fixed arms (one of which is 
shown separately at the top of the annexed illustration), each carrying a 
number of revolving points, which gather the ripe bolls. These arms, di¬ 
rected backwards and thus working in an opposite direction to that of the 
cart, are fixed on gutter-shaped metallic supports (hollow laths), within 
which revolves a shaft which, by means of gearings, transmits to the points 
the rotatory movement which it receives itself by means of an endless chain 
driven from the wheels of the moving cart. 

The arm supports, which can themselves revolve on their shaft and move 
backward when the cart is going forward (again by means of the endless 
chain), are arranged in 2 symmetrical groups separated in the middle by 
a space for the plants which are being cropped. In proportion as the ma¬ 
chine advances above a row, the arms, by means of their revolving points, 
pick almost all the ripe bolls of a plant at once, without injuring the plant 
(because the arms remain stationary with the plant while the entire vehi¬ 
cle continues to move) and leaving the unripe fruits for a subsequent crop. 
On completion of this crop the plant is left behind the machine and the arms, 
owing to rotation of their supports, drop down on each side of the apparatus 
towards the wheels, still holding the detached bolls. The direction of ro¬ 
tation of the points is then automatically reversed ; they release the bolls, 
which fall to the bottom of the elevator and are fed by it into the box at 
the back, where the cycle of operations in relation to one plant terminates* 
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This cycle begins afresh for the following plant, first by bending down the 
arms towards the free space in the middle, enabling them to gather the bolls 


Machine for gathering cotton fruits without injury to the plants. 


and continuing and finishing afterwards as described above, the same pro* 
cess being repeated for all the plants in one row. 

900 - Milk Can Emptying Machine. — The Implement and Machinery Review, Yol. 42, No. 

495 j P» 3*2. Eo»<ion, July 1,1916. 

By the aid of this contrivance, built by the firm of S. WiEKERSON, 
Bassingboume (Cambridgeshire, England), and which is used to empty the 
milk from one can into another or from a can into a tank, a boy can do as 
much work as 2 labourers without any fatigue as he only requires to turn the 
crank ; in addition the losses of milk which usually occur in emptying by 
hand are avoided. 

The apparatus may be built for any height; it has folding legs to facil- 
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itate transport, and can also be easily converted into an ordinary sack 
hoist. 



Wilkerson Milk can emptying machine. 


901 - Review of Patents. 


Tillage machines and implements. 


Austria 
British India 
Germany 


Italy 


71 833. Cultivator. 

2 0S9. Improved plough attachment. 

283 70S. Harrow consisting of two parts connected 1>3 T a joint 

283 863. Ditching machine. 

284 228. Arrangement for ploughing with portable engine. 

2S4 414. Motor plough with beam moving in a vertical plane. 

2S4 494. Cultivator with twisted spring teeth and obliquely placed disks. 
2S4 495. Device for preventing fouling of the bars bearing the shares in 
gang ploughs. 

284 496. Soil divider for furrowing ploughs. 

384 553. Ditching plough 

254 712. Hoe with adjustable blade. 

284 713. Plough with couch grass lifter 

284 963. Balance plough. 

255 007. Machine for cutting irrigation ditches in meadows 
2S5 0S6. Motor plough with frame that can be raised or low T ered. 

2S5 166. Guiding apparatus for agricultural machines, especially for motor 
ploughs. 

2S5 412. Shovel wheel for motor ploughs the shovels of which have a digg¬ 
ing and throwing motion. 

285 61S. Motor plough with automatic starter. 

2S5 720. Machine for bringing sub-soil to the surface. 

285 749. Plough cable with electrical conductor core. 

285 S43. Brake for cable ploughs with electrical drive for return. 

151 960. Improvements in common ploughs drawn by animals. 
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Spain 61 892. Plough. 

Switzerland 72 705. Turn-wrest plough with adjustable draught device. 

United Kingdom 1 5Si. Means for propelling ploughs, cultivators etc 
United States 1 1S1 106 — 1 181 394 — 1 1S3 S28. Harrows. 

1 1 Si 287. Wing harrow. 

1 181 345 — 1 1S3 13S. Ploughs. 

1 1 Si 353 —■ 1 1S2 340 — 1 183 4S2 Cultivators. 

1 1 Si 480. Attachment for ploughs. 

1 1S2 154. Multiple section stalk cutter 
1 1S2 304 Corn harrow. 

1 1S2 826. Combined hoe and seed planter 
1 1S2 910. Coupling for a tractor and plough. 

1 1 S3 465 Traction plough. 

1 1 S3 636 . Reversible side hill plough 
1 183 723. Cotton cultivator and chopper. 

1 1 S3 783. Ulster plough. 

Manure distributois, 

Austria 71 560. Manure distributor. 

Germany 2S4 029. Fertilizer distributor especially for cyanamide. 

284 364. Manure spreading device. 

2S4449. Fertilizer distributor in which artiiicials are blown out from a 
series of nozzles close to the ground 
2S5 087. Machine for comminuting and spreading farinvaid manure. 
United Kingdom 2 S93. Manure distributor. 

Drills ami suwm% machines 

283 680. Device for ploughs of potato planters 

254 030. Device for adjusting the openings of seed holes in agitator seeders 

284 3S4. Drill feeder with adjustable bottom. 

284385. Sowing machine with distributing wheels in the seed hopper. 

285 679. Potato planter. 

286 251. Elevator for potato planter. 

Switzerland 72 706. Sowing machine. 

United States 1 181 436. Com planter attachment. 

1 1S1 539 — 1 181 930. Seed drill. 

1 183 346. Corn planter. 

Reapers, mowers and other harvesting machines. 

Austria 71 840. Knife for mowers. 

Germany 285 062. Device for lifting the knife of mowers into a vertical position. 

285 167. Horse-rake in which the rake can be lifted by gearing on the wheels. 

255 23S. Knife for mowers. 

285 292. Horse-rake. 

2S5 825. Swath rake convertible into a tedder 
United Kingdom 2 5S3. Hay-cocking machine, 

2 667. Apparatus for stacking ha}", straw, etc. 

3 0S1. Hay making machine. 

United States 1 1S2110. Hay unloading apparatus. 

1 1 $2 S46. Grain shocker. 
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1182 899. blowing machine. 

1 183065. Two row corn-cutter. 

1183 092. Traction binder or header. 

1183 768. Corn cutting machine. 

Machines for lifting root crops . 

71 4.79. Potato lifting machine. 

Denmark. 21166. Potato lifting machine. 

21 218. Device for potato lifting machine. 

Germany 283 866. Beet topping machine with one knife. 

283 867 — 284 242. Riddling and delivery of potatoes in potato harvesting- 

machines. 

284 229. Potato fork with interconnected tines 

254 651. Throw wheel with collapsible spring tines for potato harvesters. 

255 510. Tine wheel for discharge of stems and leaves from potato harv¬ 

esters. 

285 51 x. Beet harvester with forks, winch pull the roots almost vertically 

out of the soil. 

286 140. Forks for lifting potatoes and the like 

286 141. Potato harvester with throw’ wheel revolving in the same direction 
as the machine proceeds and delivering the potatoes sideways. 
286 158. Potato harvester with a seat behind the shares for a person to 
pick out the stems and leaves, 

286 230. Potato harvester with share, oscillating screen and riddle drum. 
United States 1 1S1 768. Potato harvester. 

1 182 149. Beet pulling and topping machine, 


Threshing and winnowing machines. 


Austria 

France 

Germany 


Italy 

Spain 

United States 


71 834. Threshing machine in which the sheaves are fed sideways. 

479 762. Threshing machine for cereals and forage seeds. 

284031. Wheat cleaner and grader with shaking endless grading band. 
284 033. Straw shaker, the indination of w’hich can be adjusted, for thrash¬ 
ing machines. 

284 3SS. Winnowing machine with automatic regulation of the current of 
air. 


284 389. Drum for winnowing machine. 

2S5 413. Device for deaning cereals, espedally wheat. 

151 400. Automatic sheaf feeder for threshing machines. 

61 995. Apparatus for continuous feeding of threshing machines from the 
ground. 

1181 360 — 1181 373, Grain saving device for threshing machines, 
r 183 156. Separator or grader. 


Machines and implements for the preparation and storage of grain, fodder, etc. 

Germany 284 008. Wire guide with damp for straw presses and the like. 

284 386. Device for hoisting the bundles of straw turned out by straw 
binder. 

285 206. IVfachine for separating hairy w r eed seeds. 

286 159. Potato sorting machine. 

1181 497. Hay press. 


United States 
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i 1S2 144. Potato separator. 

1 1S2 436. Wagon hay stacker. 

1 182 718. Self feeding and self tying mechanism for hay presses. 

Dairying machines and implements. 

Austria 71 338. Separator for milk and the like. 

71 339. Combined milk sieve and cooler. 

Germany 2S3 840. Supply-can for milk separators. 

2S4 243. Holder for the tails of cows, while milking. 

254 365. Chum revolving round a vertical axis. 

284 366. Centrifugal friction-coupling for milk separators. 

284 367. Device for the automatic closing of the suction pipe from the teat 
cups in milking machines. 

284 640. Milk separator with plates. 

255 009. Valve for interrupting the suction in the teat-cups of a milking 

machine when the flow of milk ceases. 

285 010. Elastic sides for teat-cups with varying thickness along their 

length and with reinforced bottom provided with an opening. 
285 168. Butter machine with rotating churn and an obliquely mounted 
beater. 

Other agricultural machines and implements . 

British India 2 253. Improvement in and relating to manufacture of paper making 

pulp from esparto and the like. 

Germany 2S3 74S. Vermin trap with hoop for net. 

283 865. Tractor for ploughs with steering wheel in front of driving wheel 
283904. Apparatus for feeding sucking-pigs. 

284 095. Trap for rats, mice and other animals. 

284 130. Beet slicer. 

284 342. Cable drive for the road wheels of agricultural machines. 

284 450 — 285 063. Chaff cutterr. 

284 493. Agricultural tractor with two driving wheels each driven by an 
electric motor and with a generator of electricity driven by 
an internal combustion machine or the like. 

284 497. Device for killing injurious animals. 

284 590. Device on agricultural machines for carrying the reins of the draught 

animals. 

2S4 7x1. Agricultural motor. 

284951. Wild mustard weeder. 

284984. Crank driven machine for felling trees and cutting timber by 
means of a wire heated by friction. 

285 008. Cable with electrical conductor core. 

285166. Steering device for agricultural machines especially motor ploughs. 
285 263. Ventilating device for damps. 

285 264. Chaff cutter with endless chain feeder. 

285 329. Agricultural motor that can be used as motor car. 

285 471. Three-wheeled agricultural motor. 

285 512. Apparatus for sharpening scythes by pressure and traction. 

285 513. Machine for making ribbon shaped fly-catchers. 

285 783. Device for watering trees. 

285 807. Watering can. 
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255 S21. Sieve with alternate conical depressions on each side. 

285 890 Horse feeding apparatus 

2 86 003. Automatic feeding apparatus especially for pigs. 

256 035 Clockwork device to scare birds by shooting. 

286 070. Device for controlling vermin, especially earth-fleas. 

Spain . ... 61 992. Olive crusher. 

United Kingdom 1 721. Machine for extracting essential oil from limes and oranges 

1 844 Appliance for protecting growing strawberries. 

2 117. Sugar cane mills. 

2 955 - Collapsible cloche for horticultural purposes. 

2 9 71. Apparatus for cutting and slicing vegetables 
United States 1 181 255. Alfalfa mill. 

1 182 104 — 1 182 8S3 — 1 183 123 Tractors. 

1 183 3S1 Traction engine. 

1 183 669 Caterpillar tractor 

M02 - New Method of Fireproofing Wood (1).— Engineering Record, Vol. 72, Xo. 24, p 717. 

Xevv York. December 11, 1915 

This method of fireproofing shingles was tested in the Forests Products 
Laboratory at Madison (Wisconsin, United States). It is based on the for¬ 
mation of an insoluble salt, borate of zinc, which melts at a high tempera¬ 
ture and covers the fibres of the wood with a protective coating. 

The air-dried shingles are first impregnated with a water}' solution of 
borax, then stove-dried until their percentage of moisture does not exceed 
10 per cent. After this they are impregnated with a solution of zinc 
chloride, once more dried in the stove, and are then ready for use. 

The two solutions must be applied under high pressure, which necess¬ 
itates the use of strong plate reservoirs, pressure pumps, standardised re¬ 
cipients and other comparatively expensive contrivances. Consequently 
this process can hardly be used to advantage except where large quantities 
of wood are to be treated. 

The experiments have shown that the shingles treated by this process 
and immersed in running water for two weeks had not lost their fire proof 
properties thanks to the insolubility of the zinc borate 

When exposed to a fierce fire the shingles treated burn, it is true, but 
without flame, which is an important quality, because it prevents the fire 
spreading from one part of the roof to another by the falling sparks or 
burning brands. 

903 — Fencing-poles with Rot-proof Feet. — Plumley G. I , in American Agriculturist^ 
\ ol. 96, Xo. 22, p. 6. Xew York, Xovember 27, 1915. 

By the following comparatively inexpensive method, fencing poles 
may be provided with a rot-preventing cement foot. 

Along each pole from i to z angle irons are fixed which project out¬ 
ward from the pole by an amount equal to the length of the foot to be fixed 
in the ground : this free end is placed vertically in the middle of a varnished 
terra-cotta drain (or 2 superposed drains), after which the empty space is 



I) See B. 1914, Xo. 462 


(Ed,) 
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filled with Portland cement mortar ; when setting is completed, the poles are 
ready to be fitted up. 

Poles of this kind can last an indefinite time, especially if the precaution 
is taken to paint them afresh every year. When the wood begins to rot, it 
can easily be detached from the foot and replaced. 


904 - Device for protecting Sucking-Pigs. — dessaisaix r , in journal d'A^mnitme pra- 
uque , 80th Year, 1916, No 12, pp. 216-21;, 2 fig Paris, June 15, 1916 
Various arrangements have been contrived to prevent sows from over¬ 
laying their young when lying down along the w’all of the sty. Among these 
contrivances the following, applied in various piggeries in Switzerland, may 
be pointed out: along the walls of the sty, a series of irons f are placed, at 
about 20 inches distance from each other. Fig. 2 is a detail view of one of 


Arrangement for protecting Sinking Prjb. 



these irons, / the lower limb a of which is at 6 or 7 inches above the ground 
x of the sty; this height can be altered according to the size of the sow, the 
point b being always about level with the teats. The rounded projection 
b is about 6 or 7 inches in front of the wall v and the upper point c may 
be nearly 16 inches above the limit a . The round irons f 0.6 to 0.8 inches 
in diameter, have their ends run into the brick wall; if the w r all is made of 
-wood they may end in a claw’ so as to fix them by means of screw rings. 

The arrangement under examination provides the young pigs with a 
passage either below or above the limb a. 
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905 - Discussion as to the Method of Effecting Valuations. - albani Giuseppe., in it 
Momtore Tecmco, XXIInd Year, No. 7, PP- 97-i°° ; No. 8, pp. 117-120. Milan, March 10 
and 20 , 1916. 

An examination of the fundamental principles which prove the util¬ 
ity of the analytic method in valuation, and determine the limits of accu¬ 
racy between which theories of valuation may be accepted in practice. 

Valuation considers real estate as wealth in the strict sense of the word 
(static aspect) or as capital, that is to say, wealth tending to reproduce 
wealth (dynamic aspect). < 4 |S 

Valuation can only estimate the value of real estate at a given econo¬ 
mic moment, because the unit of measurement, currency, changes in va¬ 
lue, i. e. in potentiality of exchange, in the course of time. 

One of the practical fields for the application of the science of valuation 
is the market, where real estate wealth is exchanged for currency wealth 
which takes the name of price; but according to the writer, the field of 
action of the market has different limits from those of valuation, because all 
properties which cannot be alienated and for which a value but not a price 
might be fixed are outside the market limits. Moreover, on the market, where 
the exchange of real estate is actually carried out, the status of the contract¬ 
ing parties has a great influence upon the particular market value in this 
case, while valuation, which is impersonal, does not allow for these influences. 
In practice, a valuation is often required for the purpose of estimating the 
selling value, thus compelling the valuer to base his judgment on that likely 
to be given by the market. 

Market and valuation only deal with real estate considered as capital, 
and can therefore only be estimated by capitalisation either directly or 
indirectly of the revenues and material advantages which it produces. 

At any given moment, in each locality, the value of all the real estates 
furnishing equal revenues will be equal (provided of course that all forms 
of positive and negative revenue are calculated). In view of the difficulty of 
valuing immaterial revenues, it is customary in practice to divide the revenues 
of real estate into material and immaterial revenues ; the corresponding 
rate of interest is also divided into 2 parts, one being ascribed to the material 
and the other to the immaterial revenues. Then, only the material revenues 
are capitalised iu proportion to their share of the rate of interest which, owing 
to this fact, will be greater or less than the current rate, according as the 
positive or negative revenues predominate in the immaterial revenues; the 
resulting capital value is considered as the value of the whole real estate. 

To determine the value of real estate it is necessary to estimate : 1) 
the amount in currency of its material revenues and that of the share of 
'immaterial revenues which can be valued; 2) the rate of interest according 
oto which this amount is to be capitalised. According to the methods that 
be employed in determining these data, a decision as to the value of 
&nalyti<^jnethod of valuation, can be made. 



RURAL ECOXOMICS 


H69 


The writer divides valuations, according to their purposes, in 3 prin¬ 
cipal categories, in Table I: 

Table I. — Categories of Valuation. 

\ Valuations for purposes of taxation; 


Revenue 


for usufruct or life interest. 


Valuations 

1 

capi- 1 
tal ' 

as a < 

having for 

source 1 

their final 

of I 

J 

object the 
determina¬ 
tion of 


Valuations for mortgage security ; 

*3 U \ " for compensation for damage caused by hail, etc. ■ 

o 5) j> of damage resulting from military action; 

& > j » in respect of temporary occupation; 

U & t » of indemnity for bad management of properties 


rented. 


It 

ST 


Valuations for expropriation; 

» of improvements or damage caused by neglect; 

» of servitudes; 

> . » for change of value due to the opening of new 

j public roads or the establishment of new means 

\ of communication. 


; Valuations of indemnity for fire, earthquake, etc.; 
capital l Treasury valuations for ascertaining value for succession or 
independent 1 death duties, etc.: 

of 1 Valuations for guarantee of dowry, trust properties, etc.; 

revenue f Valuations for changes in value of lands due to regulations 
\ for their improvement. 


According to the economic nature of the real properties to be valued 
(buildings, building and farm lands, quarries, mines, etc.), the categories of 
Table II are drawn up. 

Table II. — Categories of Valuations 
according to the economic nature of the property. 

. \ real propertv let at a fair price payable in 

^ t cash; 

al prop 

) real property managed or worked by the owner 


material 




( real property let at a fair pricepayable in land; 
real property managed or worked by the owner 
xu piuuuccs to b e demolished for utilisation of 

* the building material; 


Real 

property 

yielding 

evenue 


I dir ectly L buildings and lands required for social or public purposes 

iinmate- J for road construction, religious purposes etc,; sterile 

rial 1 fields, properties yelding no revenue and incapable of 

f yielding any; 

l With dynamic function \ teal properties ™th improvable 
} ) revenue; 

1 ,* \ houses serving for purposes of 

I with static function j pleasnre . 

buildings and lands needed for the exercise of an industry; 
building lands. 


mixed 


indi¬ 

rectly 
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The writer examines the categories contained in Table II and points out 
that none of them can escape the necessity of analysis in order to determine 
the capitalisable income it is capable of yielding; he arrives at the same 
conclusions on considering the valuations according to the object they have 
in view. The difficulties of economic analyses are of 3 kinds, according 
to the amount of revenues which the real property can produce, the price 
by which its value may be expressed in currency, and finally the "time to 
which these revenues and their valuations relate. 

From an examination of these difficulties and the method which va¬ 
luation suggests for overcoming them, the writer concludes that the valua¬ 
tion can only, quite conscientiously, draw up approximate judgments, and 
the valuer can only indicate the maximum and minimum limits within which 
are contained not only the value asked of him, but also all the values which 
each of the persons called upon to give their opinion may attribute to the 
real property in question. If he has to decide in favour of a single value, 
the valuer will within these limits look for the normal average value, the 
determination of which for one real property always gains by being the 
result rather of an analytic valuation than of a market valuation ; because, 
■while the market value is made up of 2 parts which each contribute their 
personal tendencies to the exclusion of all others, the expert according to 
the rules of valuation divests himself of his own personality in order to as¬ 
sume a personality summing up the tendencies of the others. 

Examining next the other methods of valuation termed indirect, direct 
empirical , statistical and mixed methods , the writer observes that they all 
take their rise more or less remotely from economic analysis, and with regard 
to the analytic method he draw's the following conclusions: 

In view 7 of the fact that the value of real property depends on the total 
revenues obtained from it and the rate of interest at which they are capitalise- 
ed, and that this value cannot be determined otherwise than by means 
of these two factors, it is absolutely necessary, after reviewing all the cases 
which occur in valuation, to conclude that each of these must be analysed 
in order to ascertain either the amount of the revenue or the rate of the ma¬ 
terial and immaterial revenues 'which can be derived from each real property 
and consequently the rate to be applied for capitalisation. As in these 
determinations there may be differences of valuation, the estimate must 
allow 7 for extreme valuations; its conclusions must therefore usually be express¬ 
ed within maxima and minima, between which the entire series of valuations 
of different persons may fluctuate, and it must, in order to reach these con¬ 
clusions use the methods which the science of valuation shows to be sanction¬ 
ed and accepted as accurate in practice. If the valuation is required to 
give a single precise value, it must select the latter within the scale ly¬ 
ing between the tw r o extreme values, either taking into account the partic¬ 
ular conditions and the purposes of this special problem, or by calling 
to its aid all the subsidiary criteria which experience and practice may sug¬ 
gest, in order to find the standard of valuation which the majority of per¬ 
sons would apply in this particular case and for this particular object. 
In these cases the valuation must never be considered as containing an ab- 
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solute and unassailable judgment. Under these circumstances the valua¬ 
tion can test the accuracy of its judgments by comparing its own estimate 
with other similar valuations in like cases, but it must do this carefully, 
given the extreme difficulty of establishing a perfect comparison between 
different cases. 

Valuation should not resort to other methods than the analjiic except for 
rough estimates, and should always maintain some doubt as to the accuracy 
of the results if the}’ are not corroborated by a thorough examination, the 
direct consequence of which is to lead to an analysis. If it be borne in 
mind that analysis is, and should always be, the means by which the results 
are obtained or checked in the course of time, it may be doubted whether 
there really exist any other methods of valuation than the analytic method. 

906 - Cost of Production of the Principal Cereals in European Russia.— kotelnikov v’ 

m ('ejbrh'or XowUmitio h w'LbroHonnmjo, JicjtpHo.tb M.mvu-mepcmoa j rjetjthjift 

{Agriculture find Syhi cult it re, review published by the Ministry of Agriculture) Vol CCI„ 

YearlfXXYI, pp. 451-459 Petrograd, March 1915 

The section of Rural Economy and Agricultural Statistics of the Minis¬ 
try of Agriculture recently published the results of an enquiry into the 
cost of production of the principal cereals in European Russia, namely, 
winter rye, oats, spring wheat, winter wheat and barley, and the profit 
furnished by each of these crops. The investigation is based on the replies 
given by farmers who are correspondents of the Section, and some institu¬ 
tions and persons interested in agriculture, to a list of questions addressed 
to them. The number of replies was 5 169, of which 3 737 related to pea¬ 
sant farms and 1 442 to those of large landowners. 

The material collected in this way contains data concerning winter 
rye and oats in 60 governments, barle\~ in 52, spring wheat in 47 and winter 
wheat in 47 governments. The governments of the kingdom of Poland are 
excluded from the enquiry. The data are grouped according to the govern¬ 
ments and principal agricultural regions. The publication dealt with by the 
writer will be followed by tw r o others, one of which will contain monographs 
and analytical data regarding individual farms, and the other the special 
local enquiries to be carried out by some zemstvos, with the financial assist-* 
ance of the Section, in governments more or less typical for each of the 
different regions. 

The data collected are digested similarly to the cereals under study; 
they are regrouped for the governments according to the area of the farms. 
The first group contains farms with an area up to 154 acres; the second* 
farms with between 54 and 135 acres; the third those from 133 to 
540; the fourth, those from 540 to 1350 and the fifth, those of 1350 
acres and upwards. Three averages are made : one for farms up to 133 
acres, another for those with more than 135 acres and the third for all 
the farms in the government. 

Without dwelling on the details of treatment of the statistical data col¬ 
lected, we pass on to the data relating to the great agricultural regions of Rus¬ 
sia, which data have been combined by the w T riter in a somewhat different 
way as compared with the publication of the Section, inasmuch as in determin- 
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ing the percentage of each of the elements of the cost of production there has 
also been taken into account the cost of renting of the soil, in view of the 
great importance of this factor in production. The table modified in this 
way is reproduced here. It contains the total of all the expenses of culti¬ 
vation for each cereal. This total comprises: i) the expenses for all 
the labour connected with production, tillage of the soil, sowing, after 
management, crop, carting away from the field, threshing and cleaning the 
grain; 2) the cost of the grain required for sowing; 3) the cost of the 
manure,including the expenses of its carriage; 4) general expenses, and 5) 
the cost of renting of the soil. In addition, the table also indicates the 
cost of production of one bushel of each cereal; this cost also comprises the 
rent of the ground. In order, however, to determine this cost price, the value 
of the straw was deducted from the total expenses of production, that is to 
say, the cost of production of the grain alone is given, which, according to 
the writer, corresponds better to the actual conditions of agricultural eco¬ 
nomic life. Finally, in the table there is shown the percentage of each class 
of expenses relatively to the total of such expenses. 

On comparing the particulars of the table, it is seen that the principal 
cereals grown in Russia arranged according to the cost of production fall into 
the following order: 1) winter wheat, 4s. 10 d. per cwt; 2) spring wheat, 4 s. 7 d.\ 
3) winter rye, 4 s. 6 d .; 4) barley 3 s. 5 d. and 5) oats 3 s. 6 d. The writer 
attributes great value to the figures collected inasmuch as they allow of 
ascertaining the value of each of the elements of production and the relations 
between these elements for each cereal and for each of the regions and go¬ 
vernments ; consequently some comparisons are made. 

Winter Rye. — The cost of production of winter rye is higher outside 
the zone of " tchernoziom ” that in that zone, both in respect of expenses 
per acre (£ 2.15.2 against £ 2.6.3) and in the cost of one cwt. of grain pro¬ 
duced (4 s. 9 d. against 4 s. 4 d.). Thus between the different regions of 
these two zones very great fluctuations are seen. The importance of each 
of the elements of rye production presents itself as follows: the highest 
value is that of the labour expenses; on the average throughout all European 
Russia they represent more than one third of all the expenses of production 
of cereals; in the “ tchernoziom ” zone the amount of labour expenses is 
greater than outside this zone. The two other classes of expenses — soil rent 
and manure — in European Russia are about the same in amount, each re 
presenting V 5 of the total expenses (20.6 and 20 %); hut in the tchernoziom 
zone, the soil rent is the greater while in the other zone it is the manure. The 
sum of these two expenses gives similar values both for the tchernoziom 
zone and for the other, namely 39.3 % in the former case and 41.7 % in 
the latter. The total of these expenses is said to determine the cost of pro¬ 
duction of the rye. The next class of expenses is represented for the non- 
tchernoziom zone by sowing expenses, arid for the tchernoziom zone by 
general expenses; this difference is explained by the higher cost of produc¬ 
tion of the cereals, and consequently of seeds, and by the closer sowing in 
^the former zone; in the tchernoziom zone, by the slight amount of cultiva- 
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Cost of Production of the Principal Cereals in European Russia. 


Agricultural districts 


Central agricultural. 
Middle Volga . . , 

Lower Volga. . . 

South-West .... 
New-Russia .... 
Little Russia . . 

Tchernoziom Zone . 

Industrial . . . 
White Russia . . 

Lithuania. 

Lakes.. 

Baltic (1) . . . 


Outside the Tchernoziom zone. 


European Russia . . 



Co?t 


Percentage of total expense 

s 

Expenses 






per 

Of | 

production 1 
of one 1 

for 

for 

for 

for 

for 

acre 

cwt. 

land 




general 

of grain ! 

rent 

labour 

seeds 

manure 

expenses 

£ s. d. 

£ s d. 

I. Winter Rye. 



2. II. 8 

0. 4.101 

3i-S 

31-3 

10.6 

15.I 

H.2 

2. 4. 4 

0. 4. 5 

25.5 

38.7 

10.9 

14.O 

IO.9 

i.lS. 5 

°* 3. 3 

14.9 

5S.2 

9*4 

6.0 

11*5 

2.15. 2 

0. 4. i| 

24.2 

39*2 

10.7 

14.7 

11.2 

1.10. 6 

0. 4. 11 

32.0 

41.S 

10.7 

3*4 

12.1 

2.16. 2 

0. 4. 8 ! 

27.3 

35-8 

8.5 

18.7 

9*7 

2. 6. 3 

°- 4- 4J 

26.4 

39*5 

10 2 

12.9 

II.O 

2.14. 5 

0. 5. I 

20.5 

32-9 

12.2 

25*4 

8.9 

2.16. 0 

0. 6. 0 

19.0 

34*2 

12.2 

25.0 

0.6 

2. 3. 7 

0. 3.10 

17.7 

15.4 

39*i 

14.6 

19*5 

9.1 

3. 0. 2 

0. 5. 2 

36.0 

T 3*4 

27.4 

7.8 

3- 5- 6 

0. 4. 6 

I 19-7 

33*o 

11.1 

28.6 

7.6 

2 . 15 . 2 

0. 4. 9 

! I 5*7 

36.6 

i 3 *i 

26.0 

1 

8.7 


Central agricultural. 2. 3. 5 o. 3. 8 30.8 33.6 13.3 9.0 13.3 

Middle Volga. 1.16. 8 o. 3. 2 24.9 40.0 13.2 8.6 13.2 

Lower Volga . 1. 9. 1 o. 3. 2 15,8 56.7 12.3 1.5 13.7 

South West. 2. 7. 2 o. 3. 4! 26.7 45.0 12.6 1.9 13.8 

New Russia. 1.17. 3 o. 3. 4 31.8 41,9 11.7 1.8 12.8 

Little'Russia. 2. 5. 3 o. 3. 6| 28.7 36.8 10.8 11.6 12.x 

Tchernoziom Zone . 1.19. 6 o. 3. 5 1 27.0 40.0 12,3 7.7 13.0 

Industrial. 2. 4. 8 o. 4. o 14.1 39.2 18.7 16.1 11.9 

White Russia. 2. 6. 6 o. 4. 1 20.1 36.3 17.7 14.1 xi.8 

Lithuania. 1.19. 2 o» 2.11 14.7 40.0 18.8 16.2 10.3 

Lakes. 2. 8. o o. 4. 3 16.7 38.7 19.6 15.2 9.7 

Baltic {1). 2.10. 3 o. 2. 8 25.5 38.7 x6.2 8.6 11.0 

Outside the Tchernoziom zone . . 2. 4. o o. 3. 8 16.5 39.4 18.5 14.7 10.9 


European Russia . . . 


(i) For the Ural region and the Northern region, no data are available as to the cost of 
production of winter rye, winter wheat, oats or barley. 


1.19- 8 

0.3.5 27.0 

40.0 

12.3 

7-7 

2. 4. 8 

2. 6. 6 

1.19. 2 

2. 8. 0 

2.10. 3 

0.4.0 14.1 

0.4.1 20.1 

0. 2.11 14.7 

0. 4. 3 16.7 

0. 2. 8 25.5 

39.2 

36-3 

40.0 

38.7 

38.7 

18.7 
17*7 

18.8 

19.6 

16.2 

16.1 

* 4 -i 

16.2 

* 5 - 2 

8.6 

2. 4. 0 

0. 3. 8 16.5 

39*4 

18.5 

14.7 


39*7 

* 5-5 

1**3 


8 
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Cost of production of the principal cereals in European Russia. 

===== —— j 

II Percentage of total expenses 


Agricultural districts 

Expenses 

per 

acre 

1 

of | 

production 1 
ot one 
cvvt 

of grain 

for 

land 

rent 

foi 

labour 

for 

seeds 

for 

manure 

for' 

general 

expenses 


£ s. d. 

£ s. d. 

III. Spring wheat. 



Central agricultural. . . 

2.13. 0 

! 0. 5. I 

33-2 

33.7 

14.6 

6.8 

II. 6 

Middle Volga .... 

2. 1. 3 

0. 4. 5 

25.8 

40.I 

17.6 

4*7 

! 11.8 

Lower Volga . 

I * I 5* 3 

0 3. S 

20.7 

53-4 

14-3 

1-7 

9.9 

New Russia . 

2. 1. 4 

o. 4. 7 

32.2 

39-4 

X4.8 

1-7 

11.9 

Little Russia 

2. 2. 9 

0. 4.11 

29.7 

*35*i 

14.2 

10.2 

; IO.S 

Tchernosiom zone .... 

2. 4. 3 

0. 4 . 7 

28.8 | 

39-4 

15-i 

5-4 

H*4 



European Russia . 


Central agricultural 
Lower Volga. . . 
South-West . . . 
New Russia . 
little Russia. . . 

Tchernosiom zone. 

White Russia . . 
Lithuania , . . 

Lakes. 

Baltic (i) . . . . 


3-0-3 o. 4.10 | 23.5 j 35.3 


V. Barley. 


Outside the Tchernosiom 


0. 4, 1 

33 -o 

3 6 *9 

10.2 

5*7 

0. 3. 3 

j 21.0 

5 . 5.1 

8.9 

1*7 

°- 3 * 4 

| 26.8 

36.2 

12.1 

12.0 

0. 3- 2 

27 H 

45*1 

19*9 

2*3 

0. 3.10 

29*3 

3S.0 

11.0 

9*9 

0. 3. 2 

28.0 

4I.0 

11.2 

7.1 

0 

4* 

H 

| 21.9 

37-4 

14.2 j 

15*6 

0 * 3 * 4 

| 16.5 

4 M | 

15*8 

16.4 

p 

-r 

0 

20.0 

37-1 

15.4 

18.2 

CO 

CO 

d 

254 

49.0 

I 3*4 

12.0 

p 

4* 

0 

I7.9 

39-6 

16.0 

16.5 

0* 3 - 5 

22.7 

4°*3 j 

13*7 

12.1 


j 


, \i ) For the Ural region and the Northern region, no data are available as to the 
\jneKStKkionof winter rye, winter wheat, oats or barley. 
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tion of other crops than grain crops which might be charged with a part of 
the general expenses. 

Winter Wheat. — The cost of production of this grain crop is nearly 
the same in the two zones (45. n d. per cwt in the tchemoziom zone as 
against 4 $. 9 d. outside this zone), in spite of the higher expenses per acre 
4 s. 9 d. more per acre in the latter zone. This uniformity is due to the 
higher value of the straw in the zone outside the tchemoziom, the latter 
having been valued in this zone at £ 1. as against 11 s. 4 d. in the tcherno- 
ziom zone. Among the different expenses of production the chief import* 
ance appertains, as in the case of winter rye, to the expenses for labour 
(35*4 %) l then, for the tchemoziom zone, the second place is occupied by 
the rent of land (28.7 %), and outside this zone by costs of manure. For 
the winter wheat likewise, the total expenses for rent of land and for manure 
is almost equal in both zones : 43.1 % in the zone of tchemoziom and 43.2 % 
in the other zone, and this total is the predominating factor in the cost of 
production. The importance of the other classes of expenses is almost 
the same as in rye cultivation. 

Oats — Among spring cereals, oats is the most widely grown. Its cost 
of production in the zone lying outside the tchemoziom region is slightly 
higher than in the latter zone 3 6'. 8 d. as against 3 s. 5 d. per cwt); the biggest 
regional fluctuations of this cost are observed in the zone lying outside the 
tchemoziom zone. 

Barley. — Its cost price is greater in the zone outside the tchemoziom 
than in the tchemoziom zone (4 $. per cwt as against 3 s. 2 d.). 

Spring Wheat — Its cultivation is concentrated in 5 regions of the tcher- 
noziom zone. The cost price for all these regions is 4 s. 7 d. per cwt of grain; 
the fluctuations between the different regions are very great. 

With respect to the importance of each class of expenses in the growing 
of spring cereals, it may be repeated that the most important one, i. e . the 
highest relative amount, is represented by the costs for labour, and this 
importance is even greater than for the winter cereals. The second place 
in respect to all spring cereals in the tchemoziom zone falls to expenses for 
rent of the soil; outside the tchemoziom, in the case of oat cultivation, to 
the expenses for rent of the soil, the latter being of almost equal amount 
in both cultivations : in respect of barley the expenditure for manure, again 
is similar in importance or amount. It is furthermore necessary to point 
out that in spring cereal growing the expenses for manure are relatively 
more considerable than for winter cereals. 

907 - Wheat-growing on the Share-farming System in the State of Victoria, Australia; 

Results Obtained in 1915 . — The Journal of the Department of Agriculture of Victoria, 

Australia , Vol, XIV, Part 3, pp. 179-1 So. Melbourne, March iq, 1916. 

In 1905, the Department of Agriculture in Victoria asked farmers in 
that State to sow the largest possible area with wheat in anticipation of 
good prices. Unfortunately, a number of these farmers, having suffered 
severely owing to failure of the previous harvest through drought, did not 
possess the necessary funds to increase their wheat sowings. This fact led 
several city investors to take an interest in the question, and they expressed 
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a wish to invest money in wheat-growing. The Department of Agricul¬ 
ture then undertook to put the farmers into communication with the capi¬ 
talists, and a number of the latter concluded arrangements under which 
their financial aid was afforded for the purpose of more extensive wheat 
sowing. 

One of them sent the Department of Agriculture a summary of the re¬ 
sults of his investment. He supplied the necessary funds for cultivating 
on the share farming system 204 acres in Borung and 500 acres in theMallee, 
that is to say, he paid the farmer a given sum for putting in and taking 
off the crop, supplied 2 / s of the seed and manure, and in exchange took for 
his account 2 / 3 of the crop. The results obtained are set out in the appended 
Table. 

I. — Borung . 

Expenditure. 

(1) Cash advance to farmer for working 204 acres of land at 
£ 1 per acre. 

(i) Seed wheat ( 2 / s ) at 7 s. per bushel. 

{3) Two thirds of the cost of 5 tons of superphosphate . . 

<4) Sacks. 

Total cost. ... £ 

Receipts . 

Investor’s share ( 2 / s ) of wheat: 2934 bushels 

II. — Mallee. 

Expenditure . 

(1) Cash advance to farmer for working 500 acres of wheat at 

16 s* . ... 

(2) Seed wheat ( 2 / s ), purchase and carriage. 

(3} Manure ( 2 / s ). 

(4) Sacks, purchase and carriage. 

(5) Carriage of wheat to railway station, 8 miles. 

Total cost ... £ 

Receipts. 

Share of investor: 3 744 bushels of wheat and 32 tons hay. 

Thus the total sum invested by the capitalist in this undertaking, 
£ 890.19.9, yielded him 6678 bushels of wheat at the railway siding, and 52 
tons of hay. 

Deducting from this sum the value of the hay at 30 s. a ton the grain 
would have cost the investor £ 813 in all or 2s. 5 % per bushel. There¬ 
fore he can realise a considerable profit on its sale, as the price of wheat 
/ 0. b. in Victoria is at present 5 s. 3 y 2 d. 

The two farmers and the capitalist are so satisfied with their joint oper¬ 
ations that they have entered into fresh contracts for still further exten¬ 
sion of wheat-growing over 1000 acres this year. 


£. s. d. 

204. o. o 
50. o. o 

15. 10. 3 
35 - 15. O 


305- 5.3 


& s. d. 

400. 0. 0 
74 - 9 .o 
25. 1.0 
44.14.6 
41. 2. 0 

5S6, 6.6 











RURAL, ECONOMICS 


1177 


908 - Strawberry Farming as an Exclusive Cultivation in the South of the United 
States. — The Southern Fruit Grower, Vol. XX, No. 5, pp. 101-102. Chattanooga, Ten. 
May 1916. 

In the Southern part of the United States of America the cost price 
of strawberries relatively to the unit of area varies of course within faiily 
wide limits. In view, however, of the extension undergone by this cultiva¬ 
tion in many Southern States, where there are numbers of farms engaged 
exclusively in strawberry growing, and where instances of farms cultivat¬ 
ing more than 740 acres of strawberries and employing from 2000 to 
3000 wrork-people at harvest time are not wanting, it is interesting to pub¬ 
lish the average data relating to the expenses and production per acre 
as they result from a large number of statements issued from the United 
States Department of Agriculture. 

The costs of cultivation, cropping and packing per acre vary within the 
following limits, the lowest of which is considered to be the average of the 
greater part of the producing centres, while the highest must be regarded 
as an extreme limit only reached in some parts where the crops are excep¬ 
tionally early, such as Florida. 


Interest on capital invested. § 8 to 8 15 

Preparation of I<and. 5to 10 

Manure. 10 to 25 

Plant purchased . 10 to 20 

Setting lants. 8 to is 

Cultivation, hoeing. 20 to ^5 

Mulching. 15 to 25 


Total cost per acre tor first year. ... 76 to 142 

Costs of picking, sorting and packing for an 

average crop of 2 000 quarts per acre . .jo to 72 

Crates and Boxes .. x . 20 to 25 

Costs of carriage to railway etc. 5 to 10 


Total expenses of cultivation and sale . . . 141 to 247 


Many strawberry growers secure a yield of 3 000 quarts per acre and 
yields of 4 000 and 3 000 quarts to the acre are not uncommon. A yield of 
2 000 quarts is required to make the crop at all remunerative. The low 
prices ruling for strawberries at the time of greatest production have often 
caused losses to the growers ; some of them have found themselves under 
the necessity of leaving from 20 to 25 % of the crop on the field. This 
drawback is about to disappear owing to the creation of industries which 
will convert the strawberries into jam, etc., in the centres of production. 
The manufacturers in some cases, treat the strawberries on the spot, with 
an equal proportion by weight of sugar. They are put up in barrels and 
loaded in refrigerator cars, and sent to a cold-storage plant where they are 
kept until needed. 

Some growers are at the present time studying the question of creating 
co-operative jam factories, with a view' to utilising those strawberries 
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which are not adapted for putting on the market, being over-ripe, and also 
the question of the utilisation of the crop generally at times of over-pro¬ 
duction and fall of prices for fresh strawberries. 

909 - Cost of Milk Production in the County of Jefferson, State of New York, United 
States of America. — Hopper H. A. and Roberton F. E., in Cornell University, 
Agricultural Experiment Station of the College ot Agriculture, Bulletin 357, pp. 135-162, 
fig 60-65. Ithaca, N. V., March 1OT5. 

In order to ascertain the cost of milk production, the county of J effer- 
son, New-York, was selected. This is one of the New-York counties where 
agriculture is most progressive : it produces cereals, forage, etc., and it is 
inferior to two only of all the other counties in the number of dairy cows 
bred there. The bulk of the milk production is converted into cheese, 
although the trade in milk itself has made rapid strides of late years. 

The organisation of a farm bureau in the county, which took place in 
April 1912, allowed of obtaining the data set out in the Bulletin in ques¬ 
tion. The bureau founded three societies for testing milk production, in¬ 
cluding 653 herds distributed through the different parts of the county. 
Registration for one year of the production of 834 cows resulted in the 
following facts:. 


Table I. —Average Production, Cost of Production 
and Profit for 834 cows . 


Item 

Production 
per cow 

(lbs.) 

Cost 

Milk yield. 

Butter fat. 

6621 

241 

l 

| per cow 

| per 100 lbs. 
milk 

per 1 lb. 

butter-fat 

Cost of feed. 

Fixed costs. \ . 

Interest on investment in cow plus hauling costs per cow 1 

1 

j Soto? 

! 35 65 

i H.25 

S. 7 S 

•54 

•i? 

8.214 
.148 , 

•°47 

Total gross cost of production. 

Credit by calf and manure. 

| 

$98.47 

is.23 

.28 

8 -109 
.076 

Net cost of production.. 

Value of production. 


$ 80.24 * 
100.63 

$ 1.21 
1.52 

8 .333 

Average profit. 


8 20.39 

$ -31 

— 


The cost of pasturage per month per cow varied in the different So¬ 
cieties from $ 1 to $ 1.5. The average spot value of mixed hay was $ 12 
per ton. Ensilaged maize (forage) was reckoned at the rate of $ 4 per 
ton. The average cost of concentrates purchased was $ 30 per ton. The 
net average annual cost of feeding one cow was § 51.57 or 64 % of the net 
average cost of maintenance. 
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Table II. — Relation of Yield to Cost and Profit for S34 Cows. 
Comparison of Groups of Different Productive Ability. 


Group 

! t 

• 0 
, 0 ~ 

j <M S 

0 2 

1 - u 

S 

1 1 

Aveiage 

cost 

of 

production 

! | 

Net cost Value 

of of 1 

production production 

Profit 

per 

cow 

1 

Net cost 

per 

TOO lbs 

of 

milk 

Profit 

per 100 Ibs 

of 

milk 

5 000 lbs or less . . . 

1 : 

• : 159 

4161 

; i 

S 5 7.20, s 63.24 

$ 6.04 

Sl .37 

$ . 15 

5 001-7 000 lbs. . . . 

• ! 360, 

5993 

74.20 91.09 

16.69' 

I.24 

.28 

7 001-9 000 ibs. . . . 

. j 214 1 

7843 

92.00 119.21, 

27.21 s 

I.17 

*35 

9 001-11 000 lbs. . . 

00 

9 763 

IC9.00 148.39! 

39.39; 

I.I2I 

.40 

over 11 000 lbs. . . . 

. ! x 7 : 

12377; 

1 

112.60 188.13 

75 * 53 ; 

•91 

.61 

Total . . 

• | 834; 

j 

— ^ — 

! 

— l 

— 

Average . . 

. ; — , 

6621 

8 80.24, 8 100.63' 

$ 20 . 39 , 

si.21 

S .31 


The interest on the capital invested was reckoned at 5 %. The in¬ 
terest on the value of a cow was not assessed at more than 5 dollars nor the 
value of a calf at more than 10 dollars. The value of the manure produced 
in one year was reckoned at 15 dollars for a cow and 10 dollars for a bull. 
The cost of labour for milking and the care of the cow -was fixed at 15 cents 
per hour of labour. 

In Table I the most important figures relating to production, the ex¬ 
penses incurred thereby and the profit yielded are condensed. Table II 
indicates the relative profit furnished by individuals possessing different 
milk-producing powers. 

In the study of the herds separately, it was observed that 7 out of 53 
were kept at a loss of $ 1335.71. On the basis of the net cost of mainten¬ 
ance and the sums recovered, it was found that 161 cows representing 
19 % of the total number of heads, occasioned their owners a loss of 
§ 1799.87, or $ 11.18 per cow. 

The average cost of labour for tending each cow was $ 23.12 The aver¬ 
age cost of conveying 100 lbs. of milk to a distance of 2.14 miles amounted 
to 11.7 cents. The profit yielded by each cow producing 10 000 lbs. of milk 
in the year exceeded by 51 % that given by each cow producing only 
6 000 lbs. 

010 T Monograph on a Small Dairy Farm In Illinois. — bill a. j.,in Hoard's Dairy- 
man , Vol. Iyl, No. 7, pp. 282 and 286. Fort Atkinson, Wise.,March 10,1916. 

The University of Illinois Dairy Department has published the results 
of a monograph stud} T of a small dairy farm in the county of Stephenson 
which forms a typical example of the well managed cultivated farm in this 
region which is devoted to agriculture. The data furnished by a stud}' 
of the analytic accounts kept on the farm may be summed up as follows. 
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The farm in question has an area of 96 acres of an average value of 
$140 per acre. On the farm 16 cows are constantly kept, and their milk is 
co nverted into butter which is sold exclusively to private customers in the 
town of Freeport. 

Out of the heads under which the working of the farm was classified, 
twelve 3 r ielded a profit of $2006.86 and four left a net loss of $25.40. Thus 
for the year there remains a net revenue of $ 1981.46 or $ 20.64 per acre, 
made up of $ 868.16 interest at 5 % on the total capital invested in the 
farm, and $ 1113.30 profit in the strict sense. The farmer owner drew 
from his farm, in addition to the above revenue, $ 700 as wages for his la¬ 
bour and that of one son, and $ 186.30 for the board and lodging of a per¬ 
manent farm hand. The total revenue of the farmer owner therefore 
amounts to $2867.76 or $ 30 p. acre cultivated. The total household ex¬ 
penses of the farm amounted to $ 1802.24 ; there remains therefore a sav¬ 
ing of $ 1065.52, or $ 11.10 per acre ; it is expedient, however, to remark 
that the household expenses include $ 42.155 used for education and charit¬ 
able purposes ; these cannot be considered as strictly living expenses. 

The principal receipts of the farm are from the dairy cattle, which in 
all gave a gross return of $ 2,868.95 divided as follows: $ 1,854.62 of 
butter sold (66 % of the dairy receipts), $ 38.52 of butter and milk con¬ 
sumed by the household, $ 44.70 of butter milk, $ 165.11 of skim milk, 
$ 220 of manure, and $546 from the sale of cattle (17 % of the total cattle 
receipts) 

The dairy, however, defrays a large portion of the expenses of the farm, 
namely : $ 575*45 for the remuneration of manual labour, $ 106.16 for 
horse labour, $ 113.13 for maintenance of equipment, $ 120 for maintenance 
of buildings, $ 105.34 f° r interest on investment, $ 43*55 miscellaneous, 
$ 128.57 bought, and $ 1206.14 for feed ; a total cost of $2,398.34. 

This leaves $ 470.61. 

The average value of the dairy cattle is $ 74.37 per head ; that of the 
10 head of young cattle is $ 39.75. 

The total value of the food consumed, is divided as shown by Table I. 


TabxE I. — Distribution of total vahie of food, consumed. 


Ground maize .... 

s 

101.25 

Silage. 

$ 

360 

Forage gluten .... 

. . s 

86.25 

I/ucerne.. 

$ 

60 

Bran. 

. . s 

105.19 

Clover.. , 

$ 

140 

Oil meal. 

$ 

34.45 

Green forage maize 

$ 

12 

Barley. 

. . $ 

30 

Straw .. 

$ 

35 

Oats. 

• * 8 

15 

Pasturage ....... 

$ 

22,7 


The portion consumed by the dairy cattle amounts to $ 1016.65 ' m 
the following proportions : 34.7 % grain, 47.6 % roughage, 17.7 % pas¬ 
turage. 

The average return of each dairy cow is made up as follows : $ 115.91 
for butter, $ 15.52 f° r butter milk, skim milk and products consumed by 
the household, $ 13*75 for manure, $ 29.75 f rom sale of cows and calves 
^ and increase of live weight, making a total return of $ 174.93 per cow. 
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Table II brings out clearly the high amount of the individual pro¬ 
duction. 

Table II. — Individual Production of Cows. 


Xo of cow 

Age 

Fat produced 

Milk produced 

36. 

• . . . 4 year? 

lbs. 447 

lbs. 10 67S 

37. 

. . . . 7 

430 

11 764 

44 . 

. . . . 2 

20S 

60S3 

24 . 

• • - 3 

32S 

3 S<)2 

33 . 

• • • • 5 

379 

10 757 

42 . 

• • ■ * 3 

320 

11 252 

40 . 

. . . . 3 

2 59 

7 060 

38 . 

. . . 4 

2-S5 

8 164 

43 . 

. . . . 2 

266 

7 629 

39 . 

. . . . 3 

302 

S 904 

21. 

. . • . 9 

318 

9 734 

4 i. 

. . . 5 

342 

6 443 

33 . 

• • • 5 

-67 

7908 


Total . . . 

4031 

115 26S 


Averages . 

. . 312 

8867 


This production of milk furnishes in all 5 509.5 lbs of butter of an aver¬ 
age price of 33.7 cents. 

With regard to the expenses for each dairy cow, they are made up as 
follows: $ 75.38 for food, § 42.61 for labour, $ 31.91 general expenses; 
total $ 149.90. 

Thus a net profit of $ 25.03 per dairy cow remains, including the 
calves and the butter manufacture in the valuation. Without these two 
last factors, the net profit per cow drops to $ 11.84 with a cost price of 
$ 63.54 t° r f°°d and an expenditure of $ 29.05 for labour ; in all, an annual 
outlay of S 108.12 per dairy cow. 

The calculation of the receipts, made for each cow T alone, i. e. independ¬ 
ently of the production of young animals and of butter manufacture, 
yields an individual profit of $ 84.02 represented by the market value of 
the fat in the milk (calculated as such and not in the form of butter), and a 
total individual value of S 119.96. In this method of calculation each 
pound of fatty substance in the milk costs 37.5 cents and fetches 41.5 cents 
leaving a profit of 4 cents. 

The 12 tables in which the expenditure and profits of each cow are fol 
lowed up in their variations during the various months of the year present 
a special interest. Another table separates the production of the 7 winter 
months from that of the 4 summer months. The winter period furnished 
2505 lbs. of fat and the summer period 2902 lbs., the feeding expenses fell 
from $ 100.58 per month during the winter to $ 62.52 per month during 
the summer period. The costs of labour (looking after the cattle, etc.) 
also decreased, dropping from $ 40.15 during the winter period to $ 36.74 
during the summer period. * 

The young cattle (xo head) have an average gross yield per head of 
















AGRICULTURAL INDUSTRIES 


INDUSTRIES 

{^PENDING 

H.A 2 CT 

iPEODuers 



1182 


$ 36.28 against an average expenditure per head of $ 28.11., with a pro¬ 
fit of $ 8.17 per head, which proves that from raising a good breed of dairy 
cattle a profit per head may be obtained which is only y 8 below that yielded 
by the dairy cattle themselves. From an examination of the sale of butter 
in reference to its cost price it is found that the cost of making and selling 
is 32.1 cents per lbs. The butter sells at 33.6 cents per lb. and if allowance 
is made for the butter milk, the income is raised to 34.4 cents, leaving a 
gain of 2.3 cents per lb. 

The number of hours of labour was, during the course of the year 6 952 
and the cost was S 1275, which is equivalent to 2.2 labourer units. 

The hired labour furnished by a permanent workman cost $ 388.81 
for wages and $ 186.30 for board and lodging. The work of the farmer’s 
son was estimated at § 160, and that of the working farmer at $ 600 : the 
latter did 47 % of the total work ; 45 % of the total work was absorbed by 
the dairy cows. 

The distribution of the work during the year comprises: 457 hours 
per month for January, February and March; 611 hours per month for April, 
May and September ; 741 hours per month for June, July and August ; 
and 507 hours per month for October, November and December, with an 
average of 579 hours of labour per month. 

The work of the horses is divided as follows : 210 hours per month for 
January, February and March, 577 hours for the 5 following months, and 
387 hours for the last 4 months. 

The manual labour is subdivided as follows: 46.8 % for the dairy cows 
and dairy and 53.2 % for all the other labour; the horses’ work : 16.6 % 
for the dairy cows and 83.4 % for all the other work. 

The results as regards cultivation are as follows: 15 acres of maize, 
with a yield of 51 bushels per acre, a value of $ 28.89 per acre and a profit 
of § 3,35 per acre; 8 acres of maize for ensilage, with a yield of 11 tons 
per acre worth $ 450.12 per acre, costing $ 441.63 and giving a profit of 
S S.49 per acre ; 20 acres of oats with a yield of 45 bushels per acre worth 
$ 19.79 against a cost of 8 14.02 and a profit of $ 5.75 per acre ; 3 acres of 
barley, which showed a slight loss, and 3 acres of lucerne, also worked slight¬ 
ly at a loss, as there was only the catch crop with oats ; 18 acres of clover 
yielded 1.6 tons per acre worth § 16.86 against a cost of § 13.53, and a pro¬ 
fit of $ 3.33 per acre. 


AGRICULTURAL INDUSTRIES. 

911 - A Palm Fruit Used for Flavouring Brandy.— grierel c. and bames in 

Zatscbift fur Vntersuchung der N’ahnmgs - mid Genussmittel, Vol. 31, No. 9, jp. 2N3- 
290. Munster i. W., Maj- 1st. 1916. 

In order to give the different varieties of brandy a special taste, fla¬ 
vouring materials are often used, which are mostly extracts from certain 
varieties of prunes, green walnuts, almond shells, etc" The writers describe 
a drug of this kind which is marketed under the name of “ Bayas negros ” 
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and has not yet been thoroughly studied, probably because morphologi¬ 
cally it resembles a small prune. An attentive study showed that this 
drug is the fruit of the palm Serenoa semdata Hook f., which grows in South 
Carolina and Florida. 

According to the publications in connection with this subject the fruits 
of Serenoa semdata are used to prepare an extract, the “ Saw palmetto ”, 
used chiefly in North America as a remedy for pulmonary diseases, but 
they do not furnish other particulars with regard to this drug. The writers 
therefore proposed to study it after obtaining fruits of Serenoa from 
North America and some “ Saw palmetto They describe in detail the 
results of their researches. 

The fruit is oval, contains a single seed and weighs from 1.5 to 3 gr. 
Its pericarp, which is clearly divided into epicarp, mesocarp and endocarp, 
contains the greater part of the aromatic substances. The physical com¬ 
position of the fruit is as follows : 


^ Epicarp ... . . 36 l \, 

Pericarp Mesocarp ... . 16 

I Endocarp. 1 c 

Seed. 38 

The chemical composition of the pericarp is as follows * 

Water . . 15 41 ,J U 

Dry matter. 84 59 

Mineral matter . 5.74 

Chlorides such as Na Cl} ... 1.52 

Eat fether extract) . 26 75 

Invert-sugar. 28.20 

Extract free from sugar and soluble in 

-water. 16.34 

Insoluble matter. 13.30 


More than one fourth of the weight of the pericarp is therefore made 
up of fatt}^ matter. 

The strong rancid odour of the pericarp at once suggested that its fat 
contains a large quantity of free acids. It was in point of fact found that 
the smell and state are chiefly due to free acids, probably caproic acid and 
other acids of low molecular w r eight. The crude fat extracted by ether is 
an oil of dark orange colour, yielding on analysis the following results: 


Refractive index at .to degrees. 31.3 

Iodine index. 44 

Acid index. 201.4 

Saponification index. 229.0 

Reichert-Meissl index . 9*5 


The crude fat contains : 75 % of fatty acids and 25 % of neutral fat. 
This analysis suggests the presence of an enzyme decomposing the 
fatty .substances in the pericarp of Serenoa. Studies carried out with a 
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view to ascertaining this did not give conclusive results, but it is beyond 
doubt that a lipase does exist. It would seem that this lipase disappears 
during or after the ripening of the fruit. 

The high content of fatty acids in the crude fatty matter is by no means 
abnormal for a fat originating from a palm fruit. It is precisely to these 
acids that the fruit owes its characteristic odour and its use in the manu¬ 
facture of flavouring substances. An important part, however, is also 
played by an etherifying enzyme, as is particularly shown by the experi¬ 
ments with the American " Saw palmetto On extracting the fruit with 
dilute alcohol, a liquid is obtained containing ethers the smell of which 
strongly suggests essential oil of grape (essence of brandy). Probably 
there is not one only but two enzymes acting in contrary directions, one of 
which decomposes the glyceric ethers of the fatty acids into acid and al¬ 
cohol while the other once again etherifies the free fatty acids by means 
of monovalent alcohols. The action of the enzyme does not appear if the 
fruits of Serenoa are first treated with bichloride of mercury or other toxic 
substances. 

From these observations it is concluded that the addition of an extract 
from Serenoa fruits to brandy may produce the impression of the presence 
of a percentage of substances imparting the natural flavour much higher 
than the actual percentage. This extract therefore must not be put into 
the same class with the other extracts (prunes, green walnuts, etc.) ordi¬ 
narily used for flavouring brandy, as it does not merely flavour the latter, 
but " doctors ” it, so to speak, and is use was rightly prohibited 2 years ago in 
Germany in brandy manufacture. 

912 - Experiments in connection with Spinning Cotton after Fumigation with Hydro¬ 
cyanic Acid. — Bean Williams S , in United States Department of Agriculture, Bulletin 
No. 366, 12 pp. Washington, D. C., April 24, 1916. 

To prevent introduction of the pink boll-woorm (Gelechia gassy- 
piella) (1) in imports of foreign cotton, the Federal Horticultural Board of 
the United States of America found fumigation with hydrocyanic acid 
effective. It destroys the larvae even in the centre of a compressed bale 
of cotton. With a view to ascertaining whether these fumigations injure 
the fibres of the cotton the Department of Agriculture had practical spin¬ 
ning tests carried out at the New Bedford Textile School with two kinds of 
cotton, one part of which had been subjected to fumigation and the other 
had not. The results showed that the fumigations of cotton with hydro¬ 
cyanic add have practically no ascertainable effect upon the proportion of 
waste, the quality of the yarn, tensile strength, or the bleaching, dyeing and 
mercerising qualities of the cotton. 


(1) See B. march 1913, No 213, B. Sept. 1913, No. 1119 arid B. June 1916, No. 714 

m). 
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913 - Factors Affecting the Fat Content of Whole and Skim Milk. — Guthrie e. c. and 

Supplee G. C., in Cot mil University, Agricultural Experiment Station of the College of 
Agriculture, Department of Dairy Industry, Bulletin 360, pp. 271-289, fig. 117-125. Ithaca, 
N. Y., April 1915. 

Several factors influence the fat content of cream obtained with a sep¬ 
arator (independently of the variations of such content due to displace¬ 
ments of the regulating device), viz : the temperature, speed, rapidity of 
feed, content of fat in the full cream milk, the variations in the quantity of 
liquid (skim milk or water) which is passed through the drum of the separa¬ 
tor at the close of the operation in order to force out the residue completely, 
or, as' is the case in practice, in the quantity of w 7 hole cream milk used for 
this purpose, and the quantity of milky deposit formed. 

In order to determine the nature of these influences, the writers un¬ 
dertook the experiments described in the Bulletin in question, making use 
of different types of separator. The results proved the following: 

The influence of low temperatures (the operations were conducted at 
temperatures varying from 21.i° to 32.2 0 C) on the percentage of fat in the 
milk and the skim milk varies with the different types of separator. 
The results, which are particularly conclusive for two types of separator, 
seem to demonstrate that, all other things being equal, when the tem¬ 
perature is lowered the quantity of cream extracted is diminished, but that 
the weight of the fat contained in this cream remains constant. 

With some types of separator the percentage of fat in the cream varies 
markedly even for a variation of 10 revolutions per minute in the revolu¬ 
tion counter (corresponding to 1 500 revolutions per minute in the drum); 
on the contrary, other types exhibit this influence in a much less degree. 
In regard to the types of separator which showed variations in the percent¬ 
age of fat, the writers find that when the speed diminishes the weight 
of the cream obtained increases, which was obvious a priori, but that the 
weight of fatty matter contained in the cream still remains constant. A 
variation of 10 revolutions per minute in the counter had no appreciable 
influence on the percentage of fat in the skim milk. The percentage of 
fat in the cream is practically directly proportional to the percentage of 
fat in the full cream milk. It increases slightly when the milk enters the 
drum slowly. The variation in the quantity of full cream milk utilised, or 
in the quantity of liquid employed to force the remaining cream out of the 
drum at the end of the skimming, has but little influence on the percentage 
of fat in the cream. 

The milk deposited has only an insignificant influence on the percent¬ 
age of fat in the cream and the skim milk, provided its quantity is not 
sufficient to choke up the passage through the drum. 

914 - Metallic Taste in Dairy Industry Products. — Guthrie e. s. in Cornell University 
Agricultural Experiment Station of the New York State College of Agriculture , Department 
ot Daily Industry, Bulletin 373, pp. 605-644,19 tables. Ithaca, New York, April 1916. 

The metallic taste, which influences the price of dairy industry pro¬ 
ducts, was first detected in xgor. The writer entered into correspondence 
with a large number of experts in order to determine exactly what is to be 
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tindestood by “ metallic taste According to these experts, such taste 
is closely akin to the fishy taste of oil, tallow, etc.; it is difficult to detect, 
but, nevertheless, qualified men succeed in detecting it when they have 
become familiar with it. 

The writer studied the conditions under which the metallic taste ap¬ 
pears in dairy products. He found that the direct absorption of metals 
may produce this flavour. His observations have furthermore demonstra¬ 
ted that a high content of acid seems essential for the development of the 
taste, which is more likely to appear during the very hot season. Further¬ 
more, with the exception of butter milk, the taste only appears when the 
fat content is high. The taste appears suddenly, and low temperatures 
very often make it more noticeable. 

Besides the direct absorption of metals, bacteria may produce the 
metallic taste. A quantity of butter milk put into sterilised bottles was 
found to have this flavour in some cases. In 241 samples of cream placed 
in sterilised glass bottles the metallic taste was produced in 79 by the in¬ 
oculation of butter milk having that flavour ; likewise in 167 samples of 
cream put into sterilised glass bottles the taste was produced in 52 by 
inoculation with bacteria. 

The writer has studied the microflora of products having a metallic 
taste ; lie found on the other hand that the addition of formaldelryde only 
rarely prevents the occurrence of the taste, which appeared 35 times in 41 
samples of butter milk of which there had been added, per 100 cc., from 
2 to 30 drops of a solution containing 37 to 40 % of formalmaldehyde. 

* Finally the writer endeavoured to ascertain the relation between the 
production of enzymes and the appearance of the flavour by utilising pro¬ 
ducts which prevent the growth of bacteria but allow of enzyme action. 
For this purpose toluene and chloroform were used: the results were not 
satisfactory, owing to the difficulty of distinguishing and analysing the 
taste of the liquids treated with these antiseptics. Nevertheless, it seems 
that the metallic taste can be produced by the action of enzymes. 

In the inoculation experiments it was found that the bacteria capable 
of producing the metallic taste appear to be the same as the well known 
bacteria found in milk, and belonging to the group Bacterium lactis acidi ;> 
the only difference, if any, was that the former were a little larger than 
the types representing the group, but only very slightly. It is therefore 
concluded that the organism which causes the metallic taste is a member 
of or derived from the group Bacterium lactis acidi. 

In an appendix, a bibliographical note gives a list of 8 works . 

9*3 ~ The Production Of Beef in South Africa. — IIolm Alex, ill The Agricultural Journal 
and Small-Holder ot South Africa, Vol. Ill, No. 16, pp. 104-109. Johannesburg, April 1916, 

The production of beef in the South African Union has made rapid 
strides of late years, particularly during the last two years. 

In 1911 the Union possessed 3 5^) 000 cattle. In 1914 there were 
5 797 9 00 * writer estimates their number at about 8 000 000 in the 
first half-year of 1916. In 1903 the value of imports of beef and mutton 
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amounted to £2885000. This figure continually declined until 1915 
when it had fallen to absolutely insignificant proportions (£593). 

On the other hand, in 1914 there were exported 532 358 lbs. of meat of 
a value of £ 12 352. In 1915 the exports were 32 897 quarters of beef, 
and in the first 11 months of the same year the meat exports totalled » 

6 211 752 lbs. of a value of £ 113 296. 

In 1915 South African beef fetched on the London market from 5 
to 7 V 2 d. per lb. or from 2d to 3 d per lb. more than it would probably have \ 

fetched before the war. The cost of exportation, allowing for the value of 
the by-products, is probably about i^. per lb. ! 

In order to ensure still further the progress of this industry, it is ad vis- j 

able to use good bulls of a beef breed, so as to obtain earlier maturity, hea- I 

vier carcases and better adaptation for fattening. j 

At present South African cattle are chiefly draught animals. They 
only attain maturity at the age of 6 years, and their quarters weigh from 
no to 160 lbs., while those, of Argentine cattle for instance, average 180 to 
200 lbs. 


916 - Experiments in Potato Storage with Sulphur. — Gerlach, in niustrierte landmrt- 
schaithchc Zeitum, , 36th Year, No 37, pp 268. Berlin, May 6,1916. 

Reference is made to an experiment in potato ensilage carried out on 
the Mocheln model farm in order to test sulphur as a preservative. On the 
29th October, 2 stacks of potatoes of the “ Ella ” variety were put into earth 
silos about 16 ins deep. Each stack contained 2 200 lbs. of hand-sorted 
tubers. The potatoes were laid on a thin layer of straw, then successively 
covered with a layer of straw, earth, and potato leaves and stalks, and, 
when winter approached, with a second layer of earth. Silo N° 1 received 
no addition of sulphur; in silo N° 2 there was first placed a thin stratum 
of crude powdered sulphur, then a 9 to 12 inch layer of potatoes, and so 
forth. On the 22nd April following the silos were opened, and the potatoes 
sorted and weighed. The following were the results found : silo N° I con¬ 
tained 2048 lbs. of healthy and 19 lbs. of rotted potatoes; silo N° 2 had 
2099 lbs, of healthy and 35 lbs. of rotted potatoes. Thus the rotting 
of the potatoes was not prevented by sulphur, but the latter impeded the 
reduction of weight in the potatoes. 

917 - Investigations into the Part Played by the Amylase in Potato. — See this Bulletin 
No. 851. 
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918 - Experiments in Preserving Broken Eggs. — eichelbaum Georg, in Biochcmisciu 
Zeitschnft , Vol. 74, No. 3 and 4, pp. 176-184. Berlin, April 29, 1916. 

At the suggestion of the Central German Egg .Purchasing Company 
the writer carried out preservation tests by different means. The object 
was to find a substance which can be added to the thoroughly stirred 
liquid mass of broken eggs, thus enabling the latter to be transported in 
barrels to long distances. 

The preliminary tests showed that substances with strong odour can¬ 
not be used, as it is afterwards impossible! to free the eggs from the odour 
communicated to them. The writer indeed showed that even highly vola- 
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tile liquids, such as toluol and chloroform, impart their smell to eggs and 
cannot be entirely got rid of. Eggs preserved by the aid of these substances 
are no longer fit for consumption. 

A study was made of the action of the following substances: toluol, 
chloroform, hydrochloric acid, acetic acid, mustard oil, benzoate of soda, 
boric acid, and salicylic acid. As time did not allow of keeping the eggs for 
a very long period, the conditions of lengthy transport were imitated by 
carrying out the experiments at a temperature of 37 to 38° C., at which 
the eggs were kept for 10 to 14 days. The eggs used were not entirely fresh, 
being market eggs. 

The results of the experiments may be summarised as follows : 


Toluol .The smell and taste imparted to the eggs cannot be removed. 

Chloroform ..... Do 

Hydrochloric acid . . When used in the proportion of 0.5 % the eggs are liable to rot 
and mould. 

Acetic acid .When used in the proportion of 0.65 % rotting is prevented but the 

# eggs acquire a sour taste and coagulate. 

Benzoate of soda . . . When used to the amouut of 1.75 % the eggs decompose and rot 
Within 8 or 9 days. 

Salicylic acid .... Used in the proportion of 1-2 %. no rotting but deleterious change 
in colour and smeil. 

Mustard Oil .Strong smell of mercaptan; eggs no longer fit for consumption. 

Boric acid .Used in a quantity of 1-2 %, no rotting after keeping for 12 days. 

Conclusions. — For the preservation of broken eggs, only acetic acid, 


salicylic acid and boric acid give a sufficiently good result, but they must 
be used in fairly strong doses. The eggs nevertheless retain some flavour 
due to the preserving agent, and undergo chemical changes. The best 
preserving agent is undoubtedly boracic acid, the use of which in Germany 
however meets with great difficulties on the part of the authorities; it is 
"thought that the preservation of broken eggs should only be resorted to 
in exceptional cases, when any other means of keeping them is impossible. 
It is nevertheless recommended that these experiments should be repeated. 

919 - Sale of Cattle through the Agency of Co-operative Shipping Associations in the 
United States. Uoty S. \V. and Hall I/- D., in United States Department of Agriculture, 
Farmers’ Bulletin, No. 718, pp. 1-16. Washington, April 10,1916. 

In those parts of the United States where cattle breeding is not one of 
the most productive branches of farming, and especially wherever the dairy 
industry predominates, the majority of farmers have only a small number 
of animals available for sale at a given moment. This number is generally 
insufficient to load complete trucks, but exceeds the needs of the local 
markets and must be disposed of at more distant markets. 

This state of things, which cattle dealers were not slow to turn to ac¬ 
count, has led to the creation among farmers of co-operative cattle-forward¬ 
ing societies. Examples were not wanting, even in the past, of farmers 
coming to an agreement to effect this class of forwarding, but it is not until 
the last 7 years that these associations arose and developed (first starting 
in 1908 at Uichtfield, Minnesota). 








AGRICULTURAL PRODUCTS : TRADE 


I189 


At present the United States Department of Agriculture records the 
existence of about 500 societies of this kind. There are 200 in Minnesota 
alone, and the others are found, in decreasing order of number, in the fol¬ 
lowing States : Wisconsin, Nebraska, Iowa, North Dakota, South Dakota, 
Kansas, Michigan, Illinois, Indiana and Ohio. 

The annual increase in the number of trucks forwarded by the different 
societies proved clearly that farmers have rapidly appreciated the advant¬ 
ages of these institutions. It is estimated that in Minnesota alone 
$ 6 000 000 worth of cattle were sold in 1914 through co-operative forward¬ 
ing and selling societies. 

The expenses of sale for 1913 and 1914 averaged 33 cents per cwt. 
to the Iichtfield society. Farmers are of opinion that this cost is from 
10 to 40 cents per cwt. below the allowance which dealers made the 
basis of their offers to farmers. Assuming that the allowance imposed by 
the buyers was only 50 cents per cwt. the Lichtfield association will have 
saved the forwarders about § 6221 in 1914. 

The simplicity of organisation, and the fact that no capital is required, 
render the collective sale of cattle very interesting in rural districts, where 
more complex forms of co-operative societies are more difficult to establish. 

The principal conditions required for the success of these societies are: 
an able manager and full confidence on the part of members. The manager 
must be well known in the region and must be regarded as a man thorough¬ 
ly at home in the cattle trade, and one in whom farmers can place entire 
confidence. 

Practice has shown that in order to avoid possible mistakes it is in¬ 
dispensable to number and brand each animal at the forwarding station, 
even in the case of pigs or sheep, and to make a note of all such particulars 
as may be required to be taken into account by the manager with a view 
to a fair distribution of the expenses and profits, or possible losses. 

Farmers were quick to realise that the profits previously made by the 
cattle dealers thus went into their pockets, because through the agency of 
the society they really sell at the genuine market price less the actual sell¬ 
ing expenses. Moreover, the work of an able society manager exerts an 
influence throughout the region in the direction of improving the methods 
of cattle breeding, and rendering farmers more familiar with the real market 
prices. These indirect benefits are no less important than those obtained 
direct by the members of different societies. 

920 - Control Of the Sale Of Skim Milk. — Bordas F., in A nrnles des Falsifications 

Nos. 90-91, pp. 146-156. Paris, April-May, 1916, 

After having rapidly considered the various operations of industrial 
•commercial separating and the chemical and biological characteristics of 
skim milk, the writer opposes the current opinion that skim milk is simply 
, milk deprived of its fat. He lays stress on the fact that it is an incomplete 
food which has also lost its glycero-phosphoric acid, and been enriched 
•on the other hand with numerous micro-organisms. After a study of the 
dietetic value of skim milk and a reference to the works published on the 
question, chiefly in Denmark, the attempt is made to show that the require- 
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ments of inf ants cannot be satisfied by giving them milk deprived of its 
fatty matter. It is shown that it is not a matter of indifference from the 
physiological point of view what is the age of the milk given to a new-born 
child. The mi lk given to an infant should be suitable for the age of the 
child. On the other hand, from the economic point of view, the writer 
proves that it is not in the producer's interest to sell milk skimmed to the 
extent of 85 % and still less entirely skimmed milk. This trade apparently 
can only be remunerative if the skim milk is sold at the same price as the 
whole milk. The writer therefore thinks it desirable to record the con¬ 
clusions adopted by the Society of Technical Chemists of France at its sitting 
of the 10th May 1916, with which he is in complete agreement. 

In view of the fact that the prevention of frauds due to the mixing of 
skim milk with natural milk presents the utmost difficulty: 

The Society of Technical Chemists of France is of opinion that far from 
endeavouring to facilitate the sale of skim milk, or at any rate legalising its 
sale by municipal or prefectorial orders, it would be preferable in the inter¬ 
ests of public health and commercial morality not to modify the present 
situation in any way, experience having shown that the municipalities 
which have recourse to regulation of the sale of skim milk by municipal 
order, for the purpose of putting a stop to frauds by skimming, have only 
obtained the practical result of bringing about the almost complete disap¬ 
pearance of full cream milk ; 

Nevertheless, if it should be considered necessary for reasons of which 
the Society has no cognisance whatever, to resort to control, such control 
should be sufficiently severe and stringent to prevent a mother, in any 
case, and in any town of France, who might be unaware of the danger run 
by her child, being liable to have skim milk supplied to her in the place 
of natural milk. 
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921 - Decree of the Lieutenant-general of the King of Italy dated the 28th June 1916, 

No. 795, containing Measures for the Control of Field-voles in Apulia and adjacent 

Regions. — Gazzetta ufficiale del Regno $ Italia, Year 1916, No 15S, pp. 3463-3464 Rome, 

July 6, 1916. 

Art. 1. Antiphylloxera Associations (1) are bound to engage in 
field-vole control. For that purpose they are authorised to enter on their 
contribution lists all the owners of cultivated lands. 

Art. 2. For communes which do not belong to an Antiphylloxera Asso¬ 
ciation the Prefect will take the necessary measures, forming a compul¬ 
sory Association for field-vole control, in pursuance of art. 38 of the regula¬ 
tions approved by decree of the Lieutenant-General dated March 12,1916, 
No. 723 (2). 

Art. 3. The State will contribute up to one half of the expenses entail¬ 
ed by the present decree; it will advance the whole of the amount, and, 
for this purpose the sums appropriated in chapter 50 of the estimates of the 
Ministry of Agriculture for the financial year 1916-1917 will be increased by 
600 000 lire. 

The associations will be bound to refund one half of the amount of 
the expenses. 

Art. 4. A Commissioner appointed by the Minister of Agriculture shall 
preside over the assessment of the expenses to be defrayed and their divi¬ 
sion between the State and the Associations. 

Art. 5. In the estimates of receipts every year the share of expenses to 
be repaid by the Associations shall be entered, in accordance with art. 27 of 
the regulations approved by the decree of the Lieutenant General dated 
the 12th March 1916, No. 723, together with the interest provided in 
that article. 

(1) See B, August 1913, No. 995, and B . January 1914, No. 71, 

{2) These are the regulations for carrying into effect the law of the 26th June 1913, N0.S8S, 
which contains measures for the purpose of preventing and controUing plant diseases. See B. 
August 1913, No. 995. 
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The debt of the Associations will be secured in the manner provided 
in articles 28 and 29 of the regulations aforesaid. 

Art. 6. No alteration can be made in the present administrative 
organisation of the Antiphylloxera Associations 
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922 — Measures to prevent Injury by Frost in Catalonia, Spain. — via raventos 

Jose, in Resumen de Agricultural XXVIIIth Year, Part 2, pp. 68-So, Fig. 2 Barcelona, 1916 

Observations on frosts and the best methods of preventing injury thereby 
in the vine-growing zone of the Lower Ebro. Under normal working con¬ 
ditions it is not always possible, to make use of the instruments which allow 
of forecasting the arrival of cold waves a sufficient time beforehand as 
in meteorological Observatories. There is, it is true, a relation between 
the temperature at the moment of sunset and the minimum temperature 
which can be reached during the night, but this relation changes with the 
variations of the mistiness and hygroscopic conditions of the air, and the 
value of these factors varies, even in a short time, within very wide limits. 
On the other hand, observation and long practice enable vine-growers to 
foresee the arrival of frost with some approximation to the truth, but 
certainly not with all the desired accuracy where it is a question of com¬ 
bating low temperatures by smoke, a costly and troublesome method which 
of course should only be applied when really indispensable. Good results 
have been obtained with automatic alarms. Their cost is not excessive and 
they are easy to use. They consist of a Richard thermometer set up in the, 
middle of the vineyard at a height of 20 to 25 cm and communicating with 
a bell, actuated by the current of three LabeanchE cells, which rings 
when the temperature sinks to the danger limit: one fourth of a degree 
centigrade above zero. That is the time when the fires must be lit. An 
excellent kind of fuel for the purpose is creosote briquettes. They are placed 
in Lestqut furnaces, or even in simple wooden boxes, slightly sunk into the 
ground and arranged round the vineyard at a distance of 26 feet apart. 
On burning them under these conditions for a period of 5 hours, the cost 
{including material, labour, etc.) is about 16$. per acre, which is far from 
being an excessive amount, as the injury which the frost would .have pro¬ 
duced in default of treatment must be taken into account. * From a large 
number of, observations and experiments the writer concludes that low tem¬ 
perature control in' Catalonia is fully justified and remunerative. It would 
be much more so if the vine-growers were to form an association and create 
a special organisation for this purpose, with a system of well placed watch 
Stations. 
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923 - Some Practical Means of Control of Wheat “ Stretta ”, in the South of Italy. — 

Mancini Camillo in II Colhvaiore, 62nd Year, No. 17, pp. 523-528. Casal Monferrat, 

June 20, 1916. 

Wheat growing, extensively practised in the South of Itafy, is very much 
checked by the disease called " stretta ” of the wheat. This is a sort of 
sudden stoppage of growth accompanied by an almost certain drying when 
the wheat is in ear, and followed by unusual acceleration towards maturity, 
although the grain is not } r et entirely full. The culm yellows early, and this 
yellowing afterwards spreads to the entire ear or a part only. The affected 
ear remains half empty and gives a smaller yield, because at the same time 
the grains are atrophied, small and light. “ Stretta ” usually occurs be¬ 
tween the end of May and the beginning of June. The principal cause which 
gives rise to it is drought, and insufficient fertility of the soil is another cause. 
“ Stretta ” is more frequent in years with a hot and dry spring, and is more 
serious in too compact or too light soils, which, for opposite reasons, suffer 
more from the drought. On the other hand, " stretta ” does not occur in 
wheat sown on beans or lupin ploughed in as green manures, or on broken-up 
meadow, lucerne, clover or sainfoin land. 

From personal observations and experiments carried out during 40 years 
as an agriculturist, the writer advises the following means as being very 
effective against ,f stretta ” and within the reach of all: 1) Deep tillage of 
the soil at the right time : very dry soils when deeply tilled during the summer 
did not suffer with “ stretta ”, w T hile neighbouring soils tilled very super¬ 
ficially with the plough did not even yield an equivalent of the seed; 
2) thin sowing, both in rows and broadcast, accompanied by rational and 
sufficient manuring, so as to allow and induce tillering ; 3) cultivation work 
in autumn, winter and spring ; it is very useful to cultivate two or three 
times between the autumn and the beginning of spring. 

924 - Studies on the Amylase in Healthy Potatoes and in Those Suffering from “Leaf 

Curl 5 ’. — See No. 851 of this Bulletin. 

925 - Diseases of Undetermined Origin in the Tomato, in Ontario. — howitt j.e. and 

Stone R. E ,in Phytopathology , Vol. 6, No. 3, pp. 162-166. Baltimore, Md., 1916. 

Ill 1914 and 1915, tomatoes grown under glass were attacked by a dis¬ 
ease the origin of which is still unknown, in several parts of Ontario. 
On the leaves, between the principal ribs, clearly outlined angular spots of 
a dark colour made their appearance, often combining and forming larger 
blotches. The infection involves not only the mesophyll but also the second¬ 
ary ribs (more rarely the main ones) so that the bundles of vessels are colour¬ 
ed brown. The leaves attacked do not grow normally, and in time wither 
and fall. 

The soft young leaves of the terminal branches are the first to be at¬ 
tacked, then the disease descends towards the base, where it also attacks 
the already grown leaves. 

Here and there along the stems, without any specific localisation, 
oblong spots 1 to 3 cm. in length appear, only involving the most superficial 
tissue and rarely (in fact only in very severe cases) extending to the vas¬ 
cular bundles. 
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The diseased fruits exhibit hollow spots assuming different shapes, 
round or oblong, angular, with a diameter of I to 8-10 mm. In most in¬ 
stances the affection does not go beyond the surface of the fruit, but at 
times it penetrates to the centre, following the septum. The diseased 
parts do not colour and remain green and hard even during the ripening phase. 
When the disease is far advanced, the entire fruit remains discoloured and 
falls before it is ripe. 

It was thought at first that the disease could be identified with the 
brown rot of the tomato, caused by Bacillus Solanaceatum E. B. S., but a 
closer examination did not disclose the presence of any specific pathogenic 
germ. Attempts at artificial inoculation with infected tissue were entirely 
negative. Some growrers attribute the characteristic affection of the leaves 
and fruits to the use of hydrocyanic acid fumigations, with which Aleuro- 
des is controlled, but test experiments carried out to prove this gave negative 
results. 

Experiments on sterilised soil seem to suggest the existence of a rela¬ 
tion between the origin of the disease and the soil, but considering the ab¬ 
sence of any pathogenic germ, it must be assumed that the disease is due 
to some chemical or physical defect of the soil, the action of which is to all 
appearance mitigated by sterilisation. 

0^6 - A New Infectious Mosaic Disease in the Cucumber, in America. — Doolittle 

S. F, in Phytopathology , Yol. VI, No. 2, pp. 145-147. Baltimore, Md., 1916. 

Experiments and tests in connection with a new “ mosaic disease " 
observed in the cucumber, carried out by the Author in a field at the Sta¬ 
tion of Hamilton (Michigan), during the period 1914-1915. The first sym¬ 
ptom of the disease is the appearance of black and yellow 7 dappled spots 
between which the still green tissue stands out in distinct projections. If 
the infection develops, signs of growth cease, while on the leaves likewise 
a mosaic may be seen to appear, with dark green and light green spots/ 
the course of time, the diseased leaves wither and fall. On the shoots at¬ 
tacked, imperfect buds develop with dappled foliage; the flowers are 
few and the number of fruits set is still fewer. 

The result of the experiments may be summed up as follows : 1) al¬ 
though it has not yet been possible to isolate the specific pathogenic agent, 
as the disease spreads very rapidly it obviously is a very virulent disease 
of highly infectious character; 2) if infected matter is inoculated into 
healthy cucumbers, the cliaiacteristic symptoms generally appear within 
a period of 18 to 20 days, while all the control plants remain healthy ; 
experiments of this kind, with hypodermic injections of sap extracted from 
the diseased tissues, were carried out in several places in 1914*and 1915, al¬ 
ways followed by a clearly positive result; 3) artificial infections are also 
obtained by tearing off the leaves of a healthy plant and touching the wound 
with the broken leaf-stalk of a diseased plant; 4) The fresh expressed juice of 
diseased plants as well as that from diseased fruits inoculated into a healthy 
cucumber plant, also produced the disease ; 5) infected extract retains its 
virulence even if passed through the Berkefeld filter; 6) aphids contribute 



DISEASES NOT BTJEf TO PARASITES OR OF UNKNOWN ORIGIN II 95 


largely to the spread and extension of the disease, as is evident from the 
experiments carried out with Aphis gossypii Glover (“ melon aphid ”). 

927 - Mosaie Disease in Cucumbers grown under Glass. —j agger j.c., in Phytopathology, 
Vol. 6, No. 2, pp. 14S-151. Baltimore, Nd., 1916 

The symptoms of the mosaic disease in plants grown under glass are 
identical with those found in plants growing in the field. With regard to 
the effects, on the other hand, they are much worse, which fact is no doubt 
explained by the lower degree of resistance of plants which have develop¬ 
ed in an artificial and enclosed environment. A few days after the appear¬ 
ance of the first s3 r mptoms the branches wither and die, and sometimes 
the whole plant dries up. Tests of artificial infection have been made by 
inoculating varying quantities of sap taken from infected plants into the 
stalk of healthy cucumbers with a hypodermic syringe. The result was 
invariably positive. Aphis gossypii Glover contributes largely to the spread 
of the disease, as was shown by numerous experiments carried out by the 
writer in the vicinity of Rochester, New York. The infected sap of dis¬ 
eased cucumbers’inoculated into plants of Cncuvbita brought about the onset 
of the disease. Furthermore the plants thus contaminated, in their turn 
furnished material which produced the same disease in other healthy cu¬ 
cumber plants. 

ujS - Sour Scab of Citrus Plants in Florida. — grossexracher j. o , m Phvtnpathuh ^ y , 
Vol. 6, No 2, pp. 127-142 Fig. 4. Baltimore, Md., 1916 

The name of “ sour scab ” is applied to a disease of the leaves, branches 
and fruits of certain varieties of Citrus having a strongly acid sap in their 
actively growing portions. 

Citrus A urantium var. amara (sour orange), C. medico, var. Lemon (lemon) 
and C. medico var. genuina (citron) are very susceptible to the disease, and 
the same applies to almost all the commercial varieties of C. decumana var. 
Pomelo (grapefruit), except perhaps " Triumph ” which appears to be a 
resistant variety. 

The most evident pathological symptoms are the distorted appearance 
of the leaves and the warty, misshapen fruits. Both on the leaves and on 
badly diseased fruits, conical elevations with greyish brown tips are found. 
Some parts of the leaf seem to grow" faster than others, which causes the char¬ 
acteristic distortion. As the season advances, the warty protuberances 
flatten out slightly and become scabby. Finally, if the weather keeps suf¬ 
ficiently hot and moist, Cladosporimn Citri develops at the infected spots 
and produces an enormous quantity of brownish-black spores. 

The severity of the attack varies greatly from year to year and often 
from tree to tree. Generally this disease is more frequent in the hot and 
moist seaboard region than in the pine region, which is more inland and at a 
greater altitude, where plant growth is slower.- 

O11 the other hand, when the weather is cold and wet at the beginning 
of spring this disease appears even in groves in high-pine land, especially 
if there has been an excessive use of nitrogenous manure. 

Good results may be obtained, however by individual selection of very 
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late types which might be capable of displacing the phase of maximum re¬ 
ceptivity, that is to say, the moment when growth is most rapid and most 
intense, to a point far ahead in the season, so as to make this phase coincide 
with a more favourable weather period. The Marsh seedless variety would 
be well adapted for this purpose. The quality of the host on which C. de- 
Liimana var. Pomelo has been grafted also influences the development of the 
disease. The disease is more frequent in plants grafted on the wild lemon 
tree than in those grafted on the bitter orange (C. Aurantium var. amara) y 
which are not so early. 

The injury caused every year by this disease to the crop of C. decumcma 
var. Pomelo in Florida totals $ 50.000, and still greater injuty is reported 
at Cuba, Porto-Rico and the Pine islands. 

It is obvious from the foregoing that humidity is one of the most im¬ 
portant factors in the development of the disease. When the small leaves 
begin to open, during the phase of rapid growth of the leaf, numerous small 
drops of dew form on both surfaces o f the leaf during the night, the quantity 
varying according to the relative humidity of the air. If the latter remains 
neai the dew point, the droplets combine to form one continuous layer of 
water, which covers the underside of the leaf for several days at a time. If 
on the other hand the air becomes very dry, the water which has accum¬ 
ulated during the night evaporates during the early hours of the day. 

The moisture of the air and the presence of a water film on the leaves 
form very favourable conditions for the development of the disease. What 
is the deduction to be made from these circumstances with respect to the 
origin of the disease ? 

It is a well known fact that the acidity of citrus fruits becomes more 
pronounced in proportion as the humidity of the atmosphere increases and 
the temperature is lowered. Therefore the question at once suggests itself 
whether there is not a relation of cause and effect between the development 
of the disease and excessive acidity due to the wet and cold weather. 
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During their phase of maximum growth, those varieties of Citrus which 
are most subject to the disease emit a strong aroma suggestive of acid. Under : 

normal conditions it is volatilised, but when the leaf is covered with a thin 
layer of water, it enters into solution and is concentrated to such an extent I 

as to attack the most superficial tissue. i 

Furthermore, the presence of water on the leaves promotes the growth 
of the glands. When the latter grow to an excessive extent, their walls are 
thinned and they often break, the contents being emptied on to the leaves 
and the rind of the fruit. The edges of these glands afterwards grow to 
such an extent as to form a crater-shaped hollow, in which the remains 
of the epidermal cells are found. When on the other hand the growth of 
the leaf in area predominates, the original injury due to breaking of the 
gland extends, and exhibits the characteristics of the disease. 

The writer has been unable to establish definitely the chemical composi¬ 
tion of the glandular content of C. decumana var. Pomelo. Nevertheless, it 
is known that the main constituents of orange oil, such as limonene, an- 
thranilic acid and anthranilate of methyl, when applied to the leaves or 
fruits by means of a sprayer cause serious injuries. 

The excessive growth of the oil glands, the injuries due to their burst¬ 
ing, the emergence and accumulation of their contents on the leaves and on 
the fruits, all of them phenomena w T hich are facilitated by wet weather and 
cold, appear to be clearly connected with the origin and development of 
the disease. 

The opinion obtaining hitherto, acording to which Cladosporiiim Citri 
was the specific pathogenic agent, cannot hold good in view of the negative 
results obtained by the writer during a lengthy series of experiments. On 
small plants disinfected with bichloride of mercury at a strength of 1 %o and 
growing under conditions precluding all possible infection, the disease deve¬ 
loped, and on the other hand it was not found possible in any case to cause 
it by inoculating spores of Clodosporium into the tissues of healthy plants. 

Various experiments in connection with the application of remedies were 
carried out in two localities: at Orlando and Bradentown. The results 
are summarised up in the appended table. 

It is advised to apply Bordeaux mixture at the height of the flowering 
period, following it, after an interval of 8 or io days, with an application of 
lime - sulphur solution and, three weeks later, with a second treatment, again 
with lime sulphur solution. 

DISEASES DUE TO FUNGI, BACTERIA 
AND OTHER DOWER PLANTS. 

os*) - Contributions to the Study of the Mycology of Liguria, Italy. — maffei Euigi in generalities, 

Atti del R. htituto botamco delVUniversitd di Pavia. Ilnd Series, Vol. XVI, pp. 235-243 

PI. XVII. Milan, 1916. 

In this fourth contribution to the study of Ligurian mycology, the writ¬ 
er gives a systematic list of 141 species of fungi of which 85 are recorded 
for the first time in Liguria. 
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Among the species determinied and studied by the writer, there are 
included some already recorded by others during the last few years, and 
which have been mentioned here in order to facilitate future research into 
I^igurian mycology. 

In addition to the descriptions already recorded (1), the writer figures 
four species new to science. 

The species: Anthostomella Molleriana Trav. and Spessa living on the 
leaf-stalks of Phoenix canariensis; Ascochyta Spiraeae Kab. and Bub., on the 
leaves of Spiraea sp; Myxosporium Balmoreanum Speg. on the rachis of 
withered leaves of Keniia sp.; Alternaria Dianthi Stev. et Hall, on DiantJvus, 
and some others again are new to Liguria and also to the Italian myco- 
logical flora. 

The Writer makes critical observations in reference to several species: 
Macrophoma calaritana (Br. et Cav.) Maffei, living on the leaves of Ceratonia 
Siliquea ; M. Dracaenae-fragrantis Mori, on the leaves of Dracaena in¬ 
divisa etc. 

To the bibliography previously given, 17 other works are now added. 

930 - Phomopsis diploglottidis, Ph. briosii , Coniothyrium hypo- 

glossi and Ceuthospora pollaecii, new Micromycetes discovered in Italy. 

— Mtjtto Elisa., in AtH del R. Istitufo botamco dell ’ University di Pavia , Ilnd Series, 

Vdi. XVI, pp 205-207. PI. XV. Lilian, 1916. 

A description of the following new species of micromycetes discovered 
in the Botanical Garden of the Royal University of Pavia : 

1) Phomopsis diploglottidis n. sp., causing the appearance of spots 
at the tip and on the edges of the leaves of Diploglottis Cunninghamii ; 

2) Ph. Briosii n. sp., the presence of which produces the formation 
of spots which encroach on the leaves and leaf-stalks of Roupala nitida ; 

3) Coniothyrium Hypoglossi n. sp., which causes spots on the cladodes 
of Ritscns Hypoglossmn; 

4) Ceuthospora Pollaecii n. sp. which grew on a stem of Chamaedorea 
elegans. 

932 - Diseases and Enemies of Diospyros virginiana in the United States. — See 

No. S72 in this Bulletin. 

93 - - The Part played by Insects In the Spread of Bacillus amylovorus — 

Stewart V. B. and Ueonard M. D.,in Phytopathology, Vol. 6, No. 2, pp. 152-158. Balti¬ 
more, Md., 1916. 

Experiments with a view to ascertaining whether sucking insects are 
capable of spreading and inoculating into healthy plants the Bacillus amy- 
lavoyus (Burr.) Trev., with which they may easily become infested when 
settling on diseased trees. 

In the course of these experiments young pear and apple plants were 
used, enclosed in wire gauze cages. There was spread in abundance on 
some of these plants (2 or 3 per cage) a culture of B. amylovorus in agar. Af¬ 
terwards, some specimens of the following insects were introduced into each 

[Ed.) 


{x) See B June 1916, No 701. 
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cage: Pollenia nidis Fabricius ; Empoasca mali Le Baron; Psylla pyricola 
Forster; Plagiognathus politus Uhler and Sapromyza bispina Loew. 

Although the insects were entirely at liberty to go from one plant to the 
other, the disease was unable in any case to spread from the infected 
to the healthy plants. This is probably due to the fact that sucking insects 
are not able to produce lesions of the tissues such as would facilitate pene¬ 
tration of the Bacillus. 

There are insects which are much more active in this direction, although 
fairly few in number; they are : false tarnished plant bug (Lygus imitits 
Say); and the apple red bugs (Heterocordyhis malinus Reuter and Lygidea 
mendax Reuter). The possibility of the bacilli penetrating into the plant 
through the lesions caused by these insects cannot be dismissed. 

933 - On the Susceptibility of Phaseolus vulgaris and A multiftorus to Bean 
Rust (Uromyces appendiculatus) and other Fungoid Diseases. — 1 akox 
Georg., in Zeitschntt tur Pilanzenkrankhfiitn, Yol 26, No. 2, pp S3-97, Stuttgart, 1916. 

Mycological literature indicates no specific differences between Pha¬ 
seolus vulgaris and Phaseolus multiflorus as regards their susceptibility to 
bean rust. The experiments of the present writer however show that such 
specific differences do exist. He studied several kinds of beans belonging 
to these two species, which axe grown in his garden, where rust was very pre¬ 
valent the year before, The plants affected were- 3 varieties of P. multi flows, 3 
climbing varieties of P. vulgaris and one variety of P. vulgaris nanus ; they 
were so near to each other that the possibility of infection was the same 
for all the plants. 

At the end of the summer when the fungus appeared in consequence 
of the intense formation of teleutospores, a difference was observed in the 
susceptibility of the different plants. It was noted that the plants were 
either strongly attacked by the parasite or else free from fungi. This phe¬ 
nomenon was first of all put down to characteristics inherent in the vari¬ 
eties. More thorough studies showed indeed that P. vulgaris was alone 
attacked, while P. multi flows was quite free. The difference was so great 
that later on it was possible to distinguish one species from the other merely 
by the presence or absence of the parasite; these results were also confirmed 
by subsequent botanical examination. 

These observations were completed with the aid of more abundant 
material. A large number of kitchen-garden plants at Hohenheim and 
environs were first of all studied, and it was found that Phaseolus multi - 
flows was exempt, while P. vulgaris was always strongly attacked. Att¬ 
ention was next given to a large number of varieties of beans grown in 
the Botanical Garden of Hohenheim, namely: 7 different kinds of P. 
miliifloms ; 37 different varieties of the climbing form of P. vulgaris and 24 
different kinds of P. vulgaris nanus. A minute study of each of the leaves 
of all these specimens disclosed the following facts: 

x) all the specimens of climbing forms of P. vulgaris were strongly 
attacked and covered with teleutospores of the fungus; 

2) Among the 24 varieties of P. vulgaris nanus , 8 had all specimens 
strongly attacked and 13 had all their individuals free ; 


RESISTANT 

PLANTS 





1200 


RESISTANT PL,ANTS 


3) All the individuals of the 7 kinds of P. multiflorus studied were 
exempt, with the exception of 2 belonging to 2 different kinds, in which the 
Author was each time able to find a single leaf slightly attacked. 

Therefore these results confirm those obtained in the preceding re¬ 
searches, and it is concluded consequently that P. multiflorus is practically 
resistant to bean rust. Cases nevertheless occur where this species is likewise 
attacked by Uromyces , but they are so rare as to be without importance in 
practical phytopathology. 

These experiments proved that there are differences in regard to rust- 
resistant powers not only between P. vulgaris and P. multiflorus , but also 
between the different varieties of P. vulgaris. Consequently the resist¬ 
ance of the different kinds should be determined by cultivation experi¬ 
ments continued over several years. In the literature unfortunately little 
information is given on this point. 

It was not possible to determine the cause of the immunity of P. mid - 
tifloms. It is well known that rust appears most frequently at the end of 
summer, that is, at a time when the plant is already partly exhausted. It 
was concluded from this fact, that resistance to rust is connected with the 
time at which the exhaustion of the plant takes place. This hypothesis 
appeared particularly plausible when it was considered that P. multiflorus 
lives longer than P. vulgaris. Closer examination however demonstrated 
that this assumption is without foundation. It was shown that plants of 
P. vulgaris which, owing to their very late plantation, were still in full 
vigour and provided with young fresh foliage at the end of summer, already 
contracted rust at this stage of development. Nevertheless, this question 
should be still further studied by experiments in which the time of ex¬ 
haustion is accelerated by artificial means. 

Phaseolus multiflorus not only resists rust better than P. vulgaris but 
is also more resistant to other diseases, above all bean anthracnosis which 
appears on the pods and is caused by Gloeosporium Lindemuthianum Sacc. 
and Magn. P. multiflorus therefore represents a species highly resistant to' 
certain fungal diseases. It therefore deserves to be more extensively grown, 
the more so as the seed it produces is very good. 

034 - The Selection of Types of Tobacco Resistant to Thiel avia basicola, in Amer¬ 
ica.— Johnson James, in Phytopathology t Vol. 6, No. 2, pp. 167-181. Fig. 6. Baltimore, 

Nd., 1916. 

Root rot in tobacco is caused by the fungus Thielavia basicola Zopf, which 
attacks the roots only. Affected plants are characteristically stunted and 
thus the yield is considerably reduced. Complete destruction of the plant is 
rare. 

The disease remained unknown for a long time, and to the present day it 
escapes notice in many cases,, because the symptoms accompanying it 
(retarded growth, 3 T ellowing of the lower leaves) are in the majority of cases 
attributed to the advancement of the season or the unfavourable chemical or 
physical properties of the soil. 

All kinds of tobacco are not equally liable to contract the disease 
(see Table page 1201). 
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Green weight o 

f 25 plants 


Varieties 

in uninfected 
soil ' 

in infected 
soil 

Relative 

resistanc 


lbs 

lbs 

per cent 

« White Burley». . ..... 

C6.5 

3-0 

4*5 

« Comstock Spanish *. . 

59-5 

20.0 

33.6 

«Connecticut Havana -' . ... 

450 

20.75 

1 46.I 

« Kentucky Greenleaf». 

49*75 

3 .o 

6.0 

« Pennsylvania Broadleaf -> . ^ 

S2 5 ' 

14 0 

16.9 

«Brasile Beneventano». . . 

56 .* • 

41.25 

73 -o 

« Maryland Broadleaf» . 

* * 65.0 

2.5 

3-8 

« Italia Kentucky >> . . 

60.0 

39-5 

65.$ 

«Big Oronoco» . ... 

57,75 

3-0 

5.2 

« Ohio Seedleaf». . 

70.5 

15-25 

21.6 

« Yellow Pryor » .... 

59 0 

2-5 

; 42 

« Black Seedleaf >« , 

S4 23 

23,25 

27 6 

« Halladay Havana » . - 

58 5 

33.25 

56 s 

«Gregory’s White Burley» . . 

59-75 

U 75 

2 9 

dottle Dutch» . ... 

79 oO 

40.0 

50.3 

« Montgomery Seedleaf - . 

93 50 

44.0 

• 47-0 

« Maryland Narrowleaf-) 

66 50 

2.25 

1 3-3 

« Cuban# .... . ... 

• 1 2S.25 

5.25 

1 18.5 

«Northern Hybrid#. 

; 65.0 | 

45-5 

70.0 

« Golden Spanish». 

• ■ 1 50.0 

25 o 

5uo 

« Silver I^eaf* . . '. 

* 56 25 

31-5 

56.0 

«Page’s Comstock# .... 

. ■ 41.25 

32.5 

78.7 

«Pease Seed# ...»., 

49.0 

37* 2 5 

| 7 6 -° 


An examination of the table shows clearly that the degree of resistance 
varies considerably from one type to the other, but unfortunately the most 
resistant types are also the least used and least appreciated, while the va¬ 
rieties most sought after, “White Burley ”, “ Comstock Spanish ” andCon¬ 
necticut Havana ” are extensively injured by the fungus. In the present 
article there are set out the results of a series of researches and experiments 
undertaken with the object of selection from among the best varieties 
susceptible to the disease the small number of individuals offering some 
resistance, and which might serve as the basis for a renewal of the seeds. 

After having explored a considerable area of plantations, at the Agri¬ 
cultural test Station of Madison, Wisconsin, and at Walker Son’s Farms 
at Walkerville, Ontario, Canada, there were isolated 45 plants of the type 
" White Burley ” and 42 cigar leaf types (“ Comstock Spanish ”, etc.) They 
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are clearly distinguished from the others by their high degree of resistance 
to the attacks of Thielavia basicola. These plants were covered with hoods 
to ensure self-pollenation; they were numbered and noted, and the seeds 
of each of them were sown separately on special plots. 

Type “ White Burley ”. — The experiments relating to this were under¬ 
taken at Ontario. On the plantations of “ White Burley, ” “ mongrels ” 
or “ Green Burley ” specimens are sometimes met with, which are distin¬ 
guished by the decided green colour of their leaf-stalks and ribs, which, on 
the other hand, are whitish in colour in normal plants. The green plants 
resist the disease better than the others. Some of them being isolat¬ 
ed and reproduced in pure lines, were found to be resistant and true to 
type, while others split up into green and white. It was possible to isolate 
from the latter, resistant types such as “ B 1193 ”, the resistance of which 
in infected soil may exceed one hundred times that of the common “ Bur- 
ey ” (relative resistance 42.6 and 0.5 respectively) and “ P 701 B ” which 
is not yet fixed, but already promises well. 

“ Cigar Binder Teaf ” Type. — The experiments in relation to this were 
conducted at Madison. The best types “ Comstock Spanish ” and " Con¬ 
necticut Havana ” are going more and more out of favour with planters 
and are replaced by types resistant to Thielavia , such as Seedleaf ”, “ Big 
Seed ”, “Hybrid ” (as representatives of these latter types see table ; 
“Page's Comstock”, “Pease Seed ” and “Northern Hybrid” which neve¬ 
rtheless give a product somewhat inferior in quality). 

In the plantations of Wisconsin, as already stated, 45 specimens were 
isolated, the progeny of which were studied and tested during the period 
1913-1915. The data collected cannot be used for instituting comparisons, 
because the infected soil was so fertile that it yielded a crop in excess of 
that of the sterilised soil. They at any rate show the possibility of obtaining 
by individual selection, superior types having at the same time a high de¬ 
gree of resistance. 

9 35 “ Resistance of Pyras calleryana to Necrosis of the Bark and Branches f Bafa 
CillUS a mylovorus). — See No. 870 in this Bulletin. 

936 - Studies on the Resistance of Prunus spp. to Bacterium tumefaciens . — 

Smith O. Clayton 1 . f in Phytopathology, Vol, 6, No. 2, pp. 186-194, PI. VI Baltimore, 
M<1., 1916. 

Experiments were undertaken with a view to studying the degree of 
resistance to Bacterium tumefaciens in the different species and varieties 
of fruit trees of the genus Prunus . This bacterium is, as was proved by the 
researches of Erwin F. Smith, the primary cause of the hypertrophied forma¬ 
tions on the branches and twigs, which are known under the name of " crown 
gall” (1). 

All the species of Pruuns are not equally liable to contract this disease, 
and it must not be considered impossible to find and fix practically immune 
types which might serve as a basis for a progressive renewal of the orchard, 


(j) See B. Feb. 1913. No. 185. 


(Ed.). 
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Species 



1 

j 

. 

1 

1 

Variety or origin 

Numberi 

of ! 
inocu- | 
lations , 

1 

! 

, >0 
iOf infec- 
Infec - ! tioos 
compar- 

tionS to inocu¬ 
lations 

Size 

of 

galls 

mm 

p. 

pumila . . . 



i 

1 

2 varieties 

IIO 

0 

0 


p. 

domcstica . . 


• 

* * ! 

« Italian prune» 

140 ! 

IO 

7 * 

I - 5 “ 3 

p. 

cerast fera . . 




P. planteriensis \ 

40 ! 

3 

7 V* 

i- 5 - 2 

p. 

damestica . . 




« German prune» 

240 

24 

10 

1.5-12 

p. 

insihUa . . . 



• •! 

«Damson » 

120 1 

13 

10 

3 -12.5 

p . 

Besseyi . . 





5 ° 

5 

10 

3 ~I 2.5 

p. 

hortulana . . 




«Golden Beauty» 

no 

25 

22 

1 - 5 - 3 

p. 

Amygdalus. . 



• •! 

« Bitter Almond » 

100 

22 

25 

3-9 

p. 

damestica . . 




« Reine Claude» 

90 

25 

26 

1 5-12.5 

p. 

Armemaca. . 




a Mikado» 

40 

11 

27 

1 - 5 - 4 5 

p. 

angustifoha . 



• • 

P. Watsoni 

50 

15 

30 

i- 5 - 3 

p. 

manttma . 




« Arnold Arboretum« 

140 

48 

34 

1 - 5 - 3 

p. 

dasycarpa . . 




• 

13° 

55 

42 

1.5-125 

p. 

mitts . . . 




* » 

60 

32 

53 

1.5- 3 

p. 

cerasifera . 




» u 

no 

70 

63 

1 - 5 - 6 

p. 

Munsomana . 



. . 1 

» » 

70 

48 

68 

, 3 - 4*5 

p. 

Munsoniana . 




Arkansas 

1 90 

70 

77 

i- 5 “ 9 

p. 

amencana . . 




« Arnold Arboretum » 

j IOO 

83 

83 

1 1.5-12.5 

p. 

hortulana . . 




X) !> 

130 

108 

83 

i 3 -is 

p. 

msitiUa . . . 




j P. pendula 

i 90 

77 

85 

1 1.5-is 

p. 

Davidiana . . 





j IIO 

96 

I 88 

1 

1 1-5-is 

p. 

I 

1 




a Burbank » 

120 

109 

90 

12 . 5 - 37*5 

p. 

fiz'gra .... 




«Arnold Arboretum» 

60 

56 

90 

6-9 

p. 

orthosepala . . 




“ 

80 

72 

90 

1 * 5-3 

p. 

. . - 




» 5 ) 

IOO* 

91 

91 

| 6 -12.5 

p. 

Munsoniana . 




« Pits Arnolds » 

140 

130 

92 

I 1 * 5 - 37*5 

p. 

cerasifera . , 




P. divaricata 

100 

94 

94 

; 3 -IS 

p. 

Persica . . . 



: 

« Elberta» 

130 

122 j 

94 ! 

6 -IS 

p. 

Armeniaca, . 




a Royal Apricots I 

120 

.117 

97 

6 ^ -25 

p. 

trtfiora . . . 




«Arnold Arboretum* 

I40 

137 

1 97 i 

3^-18 

p. 

Munsoniana . 




El Paso 

IOO 

97 

97 ! 

6 -12.5 

p. 

cerasifera . . 




(shoots and slips) 

120 

117 j 

97 j 

6 - 37*5 

p. 

triflora X P. 

Sitnonit. 


I40 

138 

; 98 

1.5-1S 

p. 

cerasifera . . 

- 

. 


(one tree) 

150 

150 

' 100 ’ | 

6 - 37*5 

p. 

moniicola . . 




Experim. Stat. of Arizona 1 

40 

40 

100 { 

12.5-37 -5 

p. 

Simonii . . . 

• 

* 

* • 

• Arnold Arboretum* 

130 

130 

IOO | 

6 -37.5 













1204 


RESISTANT PLANTS 


which has now become necessary: i) owing to the increasing spread of 
this disease and the extensive damage it occasions : 2) owing to the impos¬ 
sibility of detecting young plants with incipient disease before planting: 
3) owing to the persistance of the germs in the soil, which germs later on 
attack the healthy plants. 

The plan adopted in order to determine the degree of resistance to Bac¬ 
terium tumefaciens is to inoculate pure cultures (in standard agar with the 
addition of 0.5 % of dextrose), at one week's interval, from May till Sep¬ 
tember for the purpose of testing the plant in all phases of growth. - 

Three lots of bacteria were used: “ No. 694 " isolated from infected 
young peach plants ; “ No. 733 ” from the galls of an almond tree (14th April 
1913); and “ No. 790 " isolated from an adult peach tree. 

The species and varieties of Pruniis examined were the following : 
P. alleghaniensis ; P . americana ; P. Amygdalus ; P. Andersoni ; P. Amie- 
niaca ;P. Armeniaca var. Mikado ; P. avium ; P. Besseyi ; P. caroliniana; 
P. cerasijera var. planteriensis; different varieties and various types of 
P. domesiica / P. eriogyna ; P . glandulosa ; P. horhtlana ; P. ilicifolia ; 
P. integritolia ; P. Mume; P. Munsoniana ; P. nigra; P, orthosepala ; 
P. pennsylvanica ; P. Persica / P. platicarpa; P. pumila ; P. serotina > 
P. Simonii and P. II aisoni. 

The various degrees of susceptibility are measured by means of the 
frequency of infestation and the size of the galls, which vary from 5 cm. 
in diameter to such small dimensions that it is difficult to distinguish them 
from the surrounding tissue. 

In the appended table are found the data arranged-in comparative 
form. For P. ilicifolia , P. caroliniana and P. Amygdalus, a complete series 
of observations are wanting. Nevertheless these experiments show that 
the first two species are highly resistant, almost immune. On the other hand, 
P. amygdalus is highely susceptible. 

Of the resistant species therefore the best would be P. pumila and 
the two varieties “ Italian prune " and " German prune " of P. domesiica . 
Nevertheless P. pumila is not adapted for re-stocking owing to its tendenc} r 
to dwarf the varieties grafted on it. On the other hand, such good results 
-were obtained with the two above varieties of P. domesiica that it would be 
advisable to continue experiments in this direction, so as to isolate in the 
domesiica group practically immune varieties or types, the possibility of 
existence of which must not be precluded. P. hortulana is considered by 
mam- fruit-grow T ers as destined to yield good results specially in the indig¬ 
enous varieties. The resistance to Bad. tumefaciens , is however not consid¬ 
erable, except in the variety <c Golden Beauty In the " Damson ” group 
P. instiiuiia, known under the name of P. "pendula , is rather susceptible ; 
the other kinds, on the contrary, present a high degree of resistance and are 
certainly capable of supplying good material for further work. 

For the peach tree (P. Persica) , conclusive data are not available. Never¬ 
theless the varieties “ Elberta ", “ Saucer ” or “ Peento ", 0 Salway ", 
To veil" and Muir " seedlings hitherto examined, did not show resistance, 
Fourteen kinds of almond trees (young plants growing at Davis, Cali- 
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fornia, on tlie University Farm, were inoculated in 1916, and in all there 1 

was an abundant formation of galls. The same results were obtained with 
P. Armeniaca, P, Armeniaca var. Mikado , P.Mnme and P. mandschurica. j 

The major part of the varieties and kinds at present preferred in Cali- j 

forma as basal material for orchards are therefore, in principle, highly 
liable to contract crown gall; on the other hand, there are types, little known 
as yet, belonging to different groups and especially to the species P. domestica 
which, if duly controlled and selected, may furnish an excellent renewal 
stock. 

937 - Prophylaxis in Vegetable Pathology. — comes orazio, in luvic isnuito d'lncora;- means 
&iamento di Napoli , 173 pp. Naples, 1916. of prevention 

The writer points out that though it is still absolutely necessary to and controx, 
resort to therapeutic means whenever the plant is ailing or attacked by 
parasites, it would be desirable, on the other hand, to take into account what 
has long been practised in animal pathology. In animals, the extension of 
the action of hygiene limits the sphere of therapeutics in a greater degree 
day by day, and in the same way, by more rational attention and more appro¬ 
priate measures, the cultivated plant must be made stronger, and more cap¬ 
able of resisting the attacks of its enemies; in other words, greater attention 
must be devoted to the hygiene of the plant. 

Yet it must not be forgotten that sensitiveness to bad weather and re¬ 
ceptivity to parasites vary in plants with age, methods of cultivation, and 
the environment in which they are grown. Furthermore, ordinary practice 
shows that the resistance to adverse agencies varies in cultivated plants with 
the different races, and, in the same race, with the individual. It follows 
that on the whole, the resistance is rather individual than specific. In view 
also of the remarkable influence of the environment and methods of culti¬ 
vation on the plant, it must be expected that this influence will be clearly 
reflected in the capacity of resistance of the plant, even if the latter be modi¬ 
fied so as to render receptive plants considered as immune, and also to 
cause fungi considered as inoffensive or at least as semi-parasitic to become 
injurious. 

On the other hand, from the biological point of view, it cannot be main¬ 
tained that there are absolutely immune races; nevertheless, such steps may 
be taken as to ensure that their resistance to adverse factors should not be 
reduced so as to jeopardise their productivity. This object might be ob¬ 
tained by hygiene and prophylaxis. The latter alone could little by little 
lead to the abolition of the empirical methods which still predominate; 
by guiding vegetable pathology once for all along a rational path, it will 
result in rendering intensive agriculture more economical, in spite of the 
evergrowing delicacy of its products. 

Such is the theory maintained by the writer, and the object of his 
article. He reviews an extensive series of observations and researches 
collected from the literature on the subject. 

His work is divided into two parts; in the first he deals with plant 
susceptibility to disease, and in the second with resistance. 

As regards the susceptibility, the influence of the climate, soil, cultiva- 


10 
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tion methods, and nitrogenous manure are dealt with in particular. The 
conclusions are as follows: 

Climate, — i) A plant cultivated in a climate differing from that of its 
origin, retains and may even increase its resistance to adverse agencies 
if introduced into a colder climate; on the contrary, it loses this resistance 
in an ever greater degree if introduced into a hotter climate. 

2) The necessity of adapting itself to the new climate, even if the 
difference from that of origin is small, produces variation in the physio¬ 
logical processes of the imported plant; it inevitably entails a greater varia¬ 
tion in the quantity than in the quality of the organic substances it produces, 
and consequently of those also which furnish the plant with the necessary 
means for resisting the attacks of its enemies. 

3) The variations in the cell sap produced by a colder or a hotter 
environment are reproduced in analogous fashion in plants cultivated with 
a colder (northern) exposure or hotter (southern) exposure respectively. 

4) These variations form a local problem as regards the selection of 
the most resistant varieties. 

5) The plants imported into hotter and moister, and into wetter lo¬ 
calities always become more sentitive to disease, and in particular to the 
attacks of parasitic micromycetes. The same is the case in exclusively 
rainy years during the growth of the plant. 

6) Repeated and conclusive examples exist of the fact that plants 
imported into hotter climates than those of their origin gradually lose their 
original resistance to adverse factors, as in the case of wheat with regard to 
rusts, the vine with regard to oidium, mildew and pltylloxera, and generally, 
kitchen garden and fruit plants in relation to their respective parasites. 

7) Comparisons between the behaviour of plants in different cli¬ 
mates can only have a conclusive value in those cases where all the con¬ 
ditions of cultivation of the several plants are alike; otherwise, the conclu¬ 
sions will be false or at any rate arbitrary. 

Soil. — 1) The soil water having even a slightly acid reaction more 
effectively facilitates the growth of the plants cultivated therein. 

2) Soils with an alkaline reaction, on the contrary, facilitate the phe¬ 
nomena of drying up of the leaves in oats, of scurf in the potato, or " foot- 
rot " in wiieat, chlorosis in American vines, and so on, 

3) Limestone soils cause a greater production of sugar in plants, 
and at the same time are an obstacle to the presence of free organic acids. 

„ 4 ) The addition of alkaline substances to the soil renders plants more 
sensitive to injurious external influences; acid fertilisers and manures have 
a contrary effect. 

5 ) The resistance of plants to adverse factors is greater in loose soils 
and less in compact soils. 

* a* ^ Stagnant subsoil waters, owing to their gradual impoverishment 
m dissolved oxygen, cause asphyxia of the roots, which is followed by ne¬ 
crosis of the tissues, and afterwards by the appearance of mycelia (rhizo- 
morphs, Rhizoctonia, etc.). 

7} The hardiness of wild plants is due not only to the greater den- 



MEANS OR PREVENTION AND CONTROL 


120 '/ 


sity of their tissues in consequence of the shortage of available nitrogenous 
substances in the compact soil, but also, and in a still greater degree, to the 
acidity of their cell juices, owing to the incomplete combustion of the 
carbohydrates chiefly contained in the roots, the air circulation being 
difficult and sometimes interrupted in compact and uncultivated soil. 

Cultivation. — i) By cultivation man has rendered edible the organs of 
wild plants which are to-day replaced by their cultivated varieties. 

2) Assiduous, intense and even forced cultivation results in induc¬ 
ing an enlargement of the organs of the void plant, and also renders them 
succulent in consequence of the increase of volume in the anatomic elements 
as compared with the cellular tissue, as well as by the continually greater 
diminution of their walls, until the elements of the sclerenchyma are seen 
almost to disappear. 

3) By progress in the improvement of a plant, its sensitiveness to ad¬ 
verse causes is also increased. 

4) The development of a parasitic infection is always related to the 
medium (environment in which it develops) which is offered by the tissues 
of the plants attacked ; the result is that, all other conditions being equal, 
the infection increases with the improvement gained by the plant. 

5) Conversely, for fruit plants, seed reproduction habitually produces 
a retrogression in the improvement obtained; the same retrogression is 
brought about by the absence of cultivation ; the products, which in both 
cases are marred in quality, certainly run less risk of disease than similar 
plants, but improved. 

Nitrogenous Manure. — 1) Manuring with suitable manure renders 
the tissues more juicy and consequently more sensitive to bad weather; 
they are also richer in sugar, and consequently more attractive to animal and 
vegetable parasites. 

2) The richer a soil is in nitrogen, the shorter the period of time elaps¬ 
ing between inoculation and infection with a vegetable parasite ; there is 
also an increase in the receptivity of cultivated plants to parasites of every 
kind. An abundant nitrogenous manure, in whatever form given, always 
produces the same effects. 

3) Nitrate of soda, which calls forth greater productivity of the plant, 
on the other hand renders it much more tender, and consequently more sen¬ 
sitive to the bad effects of adverse factors. 

4) Excessive nitrogenous manure prolongs the growing period of 
plants and retards lignification ; consequently the foliage will be more sen¬ 
sitive to winter cold, with a loss in the new production and risk of loss 
of sap and gum. 

In the 2nd part of the work on plant resistance to disease, the writer 
examines the following questions in succession : the resistance of the plant 
organs; the chemistry of the tissues; the acidity of the sap and oxydases; 
the acidity of the sap and plant parasites; the acidity of the sap and animal 
parasites ; tannic substances and parasites; selection crossing and high 
grafting; manures. 

The conclusions are as follows : 

10* 
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Resistance of the Organs. — i) The organs of wild plants have more com¬ 
pact, i. e. less watery, tissues, and more acid, i. e. less sweet, juice than the 
organs of the corresponding plants of cultivated species. 

2) More resistance is offered (a) to rusts, by the varieties of wheat 
with narrower and more waxy leaves (yellowish in colour), such as those 
in the hottest and driest regions ; ( b ) to smuts, by those varieties of wheat 
which are bearded, the loss of the beard being a sign of improvement; (c) 
to lodging, by those varieties of wheat which, like the Noe, have the solid 
part of the culm more fully developed; (d) to diseases, by those varieties 
of potato which have hardy and straight stalks, leaves small and downy, and 
the tubers covered with a coarse skin ; (e) to diseases, by those varieties of 
olive tree which have smaller olives and a less developed mesocarp together 
with a more compact wood: (/) to diseases, by citrus plants obtained 
by sowing rather than those obtained by non-sexual reproduction ; (g) to 
diseases in general, by those plants which present morphological characters 
similar to those of hot and dry regions, non-fatty xerophytic plants. 

Chemiotaxy of the Tissues. — 1) Whilst the resistance is different in 
the different races or varieties of the same species bred under like conditions, 
no characteristic anatomical difference was found in their tissues by which 
the different resistance to diseases could be explained. 

2) Any variation in the environment or in the methods of culti¬ 
vation produces a modification in the strength of resistance, so as to render 
susceptible even those races which had previously been regarded as refrac¬ 
tory, 

3) Both resistance and susceptibility are individual and inherent 
characters rather than race characters. 

4) The substance endowed with positive chemiotropism is formed by 
the sugars and starches, but more particularly by the former than by the 
latter. 

Acidity of Sap and Oxydases. — 1) in a given organ, other conditions 
being equal, the receptivity to parasites increases with the quantity of 
reducing sugars ; and on the other hand, resistance increases with the or¬ 
ganic acids. 

2) In the cell sap the reducing sugars increase as the organic acids 
diminish and vice-versa. 

3) Those organic acids which, during the night, serve to excite the 
zymotic processes calculated to promote the migration into the leaves of 
the organic materials produced photosynthetically, are on the contrary 
transformed during the day, partly at least, into food substances, ie. carbo- 
hyrates. 

4) The organs (branches and fruits) which present a stronger resist¬ 
ance to the attacks of parasites are the youngest organs, above all when 
in the period of growth and more acid. 

- 5 ) The organic acids help to proride growing organs with that 

turgiditv which is necessary in order to promote the zymotic processes 
which, by mobilising the stored materials, are to supply sufficient nourish- 
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ment to the growing organs; they contribute to this by absorbing and re¬ 
taining the water in circulation. 

6) In alkaline soils, such as limestone soils, and those irrigated with 
alkaline water, cultivated plants present a lesser quantity of free acid in 
their tissues and are more sensitive to adverse factors. 

7) Oxydases are more abundant in the more juicy tissues and in 
those diseased organs which are richest in nitrogenous substances; they are 
most active in the hottest regions, where also the organic acids contained in 
the plants burn up; this combustion produces C0 2 . which is eliminated, thus 
depriving the plant of the acidity required to render it resistant. For this 
reason, in hotter regions, other conditions being equal, the plant is more 
sensitive than in less hot regions. In proportion as the acidity of the j uices in 
the organs diminishes, their sweet taste will become more evident, and 
the parasites will find them a more agreeable and more abundant food for 
their growth. 

Acidity of Sap and Plant Parasites. — 1) Organic acids are poisonous 
to micromycetes. 

2) The greater acidity of the sap produces a greater resistance in 
plants as follows : (a) wheat to rusts; (b) wine stocks to oidium, mildew T and 
“ tuberculosis ” . (c) the olive to Cycloconium and Stictis Panizzei ; (d) the 
the pink, potato and hyacinth to bacterial infection ; ( e ) fruit plants in 
general to root rot and gummosis. 

3) Pruning, b} T rejuvenating the branches and foliage of fruit trees, 
increases the resistance to adverse agencies. 

Acidity of Sap and Animal Parasites. — 1) As the increase of the quant¬ 
ity of reducing sugars (very much sought after b}' insects) in an organ is 
attended by a reduction in the organic acids and vice versa , it follows that 
acidity is the weapon most used by the plant against animal parasites likewise. 
Among acids, however, the most poisonous appears to be malic acid. 

2) The greater acidity of the vegetable juices presents a defence in 
the following cases: {a) the young branches of the white mulberry from 
j Diaspis pentagona ; (b) the young citrus plants from Pseudococcus citri; 
(c) citrus plants from Crysomphalus dictyospermi; (d) improved young fig trees 
and those obtained from seed, from Ceroplastes ntsci / (e) young olive trees 
from Saissetia oleae and Philippi a oleae ; (/) ordinary and citrus fruits, from 
attack by scale insects; (g) olive trees, from the “ fly 3i (Dacus oleae ); 
(h) the grape, from Albinia Wockiana ; (i) vines, from phylloxera. 

Tannic Substances and Parasites. — 1) Tannins, which are acid sub¬ 
stances, behave like organic acids, and that is why they abound in growing 
organs, defending the latter against the attack of parasites, especially 
vegetable parasites. 

2) In artificial nutrient media, the presence of tannin added in differ¬ 
ent proportions prevents the germination of the spores or else it stops the 
growth of the mycelium. In this case, tannin clearly causes a more effective 
antifungal action of the wall of the cell itself. 

3) Antocyanine, as a substance derived from bodies (tannins) en¬ 
dowed with a relatively high osmotic power, contributed, like tannic sub- 
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stances, to increasing the resistance of plant organs against their parasites. 
For this reason, the varieties or races of fruits or grapes which are intense in 
colour, from red to violet and bluish, are always more resistant in compari¬ 
son with varieties of the same species with more or less pale fruits. 

4) The tannins co-operate with the other organic acids in defending the 
organs of the plants even against their animal parasites; hence the pure or 
hybrid American races of vines, richer in tannic acid, are always more re¬ 
sistant to phylloxera, other conditions being equal. 

Selection , Crossing and High Grafting . — 1) The resistance to adverse 
factors varies in the same environment, just as to the variety and the races 
of one and the same cultivated species. This resistance being inherited, it 
is essential to maintain it by renewed selection, the value of which is almost 
exclusively local. 

2) Resistance is greater in the varieties usually held in least esteem ; 
in this case, when selection seems insufficient, it is indispensable to resort 
to hybridisation, especially for grasses, and to a high grafting on hardy stocks 
for fruit plants, unless reproduction by seed is resorted to. 

3) With similar processes there have also been produced resistant 
races : (a) of wheat to rust, smut and lodging ; (b) of buckwheat, sugar cane 
and stone fruit Rosaceae, to heavy frosts ; (c) of asparagus to rust; (d) of 
tomatoes, cotton tree and water melons, to wilt; ( e ) of potato, to mildew ; 
{/) of strawberries, to mould; (g) of vines, to oidium, mildew and phylloxera; 
(k) of citrus plants, to gummosis and root rot. 

Manuring . — 1) Potassium, lime, iron and magnesium must be applied 
to the plants in the form of sulphate exclusively; the separation of the cor¬ 
responding ions, which is done by the roots, would set at liberty the sulphuric 
acid, which, even in a very small quantity, would, by recombination, 
increase the acidity of the juice circulating in the organs of the plants and 
render resistance stronger. 

2) Nitrate of soda is the nitrogenous manure which, more than any 
other, tends to reduce the acidity of the organs and render them more sensi¬ 
tive to enemy action; sulphate of ammonia, on the contrary, causes a produc¬ 
tion which is somewhat less in quantity but renders the plants more resistant, 
because it tends to increase the acidity of their organs; in alkaline soils, the 
use of nitrate of soda will, by accumulating sodium, result in diminishing 
the original fertility and will produce progressive sterility. 

3) An excess of nitrogenous manure, especially in the nitric form, 
causes an increase in the formation of starchy products which, like sugars! 
render the organs more susceptible to parasites. On the contrary, phosphatic 
manure produces a transformation of the soluble nitrogenous substances 
(or starchy substances) into insoluble nitrogenous substances (or phospho- 
proteins) which possess a negative chemotropism. This manure, while it ac¬ 
celerates the ripening of the fruit and Hgnification of the branches tends to 
protect them from the attacks of external agents and at the same time con¬ 
tributes to maintaining or increasing the acidity in the organs, thus streng¬ 
thening them in their struggle against parasites. 
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4) In order as far as possible to ward off attacks on cultivated plants 
produced by physical agents and parasites, prophylaxis must be based on 
phosphatic manure, more or less assisted by an addition of sulphates. 

938 - Means of Control of Chrysophlyctis endobiotica , a Potato Pest In Ger¬ 
many.— Schaffnit E. and Voss G., in Zeitschntt tur Pflanzenkrankheiten, Vol. 26 f 
No, 3-4, pp. 183-192. Stuttgart, June 1, 1916. 

I. — Experiments in Soil Disinfection. — The experiments were carried 
out on fields over-run by the parasite, at Nederpleis, with a series of 
chemicals in different degrees of concentration. The disinfection of the 
soil was done between the 10th and 20th February, the plantation of 
tubers on the 25th April and the harvesting of the potatoes on the 29th 
October, Each plot had an area of about 7 sq. yds. The means of disinfection 
were: “ Beta-Tysol ”, sodium cyanide, chromium acid carbonate, “ Flurasil ”, 
kainit, calcium cyanamide, sulphur and “ Uspulun 

The kainit, calcium cyanamide and sulphur, as well as the mixtures of 
these materials, were first spread and then hoed in; the “ Beta-Lysol ”, 
sodium cyanide, chromium acid carbonate, “ Flurasil ” and “Uspulun” 
were used in aqueus solutions. “ Uspulun ” is a preparation of mercury so¬ 
luble in water : “ Flurasil ” is a compound of silica, fluorine and zinc. Both 
the products are prepared in Germany. Each experiments was repeated 
three times on plots situated at different points. 

The results of the experiments, which are summed up in a table, show 
that none of the agents gives satisfaction in every respect. The best effect 
was obtained with chromium acid carbonate, which, on the plots treated, gave 
3.94% of diseased tubers, and 11.59 % stalks and leaves infested. Next 
come the plots which received a mixture of kainit and a large quantity 
of calcium cyanamide with 7.65 % of tubers attacked and 21.37 % of diseased 
leaves. The third place is occupied by plots which received sulphur or 
“ Flurasil ” ; the first of these had 10.14 % of diseased tubers and 31,81 % 
of leaf parts attacked, and the second 8.64 % of diseased tubers and 33.63 % 
of stalks and leaves attacked. The other means of control “ Uspulun ” 
(even in large doses), sodium cyanide and kainit produced no effect. 

If the soil is not uniformly and equally reachedt hroughout its parts, 
the experiments rarely give a good result. Owing to this fact, the tubers 
on certain plots treated were more infected than those of the check plots. 
This year it is hoped that the drawback in question has been avoided by 
careful distribution of the plots over the soil at the time of autumn tillage. 

To sum up, it may be stated that the disinfection of the soil appears 
to be successful in some respects, and for this reason the writers will repeat 
their experiments for several years. 

II. — Behaviour of the different varieties of Potato towards the disease 
— 69 varieties were tested. Each plot had an area of about 4-5sq. yds. 
The potatoes were planted from the 25th April to the 30th May, and 
lifted from the 6th to the 30th October following. 

The results showed that the following varieties remained immune from 
the disease : “ Jtibelkaxtoffel ”, Pulsens Juli ”, u Rote Belikatess-Niere ” 
" Reingold ”, “ Roma ”, “ ?laue Rheinische Rauhschale ”, “ Verbesser- 
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ter Tanuenzapfen ”, “ Vater Rhein ” and “ Wohlgeschmack ”. Part of 
the varieties were slightly attacked and part strongly (more than 50 % of 
the tubers). The soil of the plots was no doubt less infected by the parasite 
than that of the plots used for the disinfection tests. This year, the experi¬ 
ments will be repeated on a larger scale with those kinds which were found 
immune in 1915. 

Ill, — Vitality of the dormant spores of the fungus in the soil when the 
host is not cultivated thereon. —' Previous observations have shown that 
the dormant spores of Ckrysophlyctis endobiotica Schilb. retain their germina¬ 
tion capacity in the soil for 6 years. By way of checking this observation, 
the Writers acquired from the town of Kronenberg a field which was greatly 
over-run by the parasite, and which for that reason had not been cultivated 
from the end of the 1907 growing period till the spring of 1915. Two plots 
of the field were ploughed, situate at two separate points, and in the 15th 
April 1915 they were planted with the “ Industrie ” potato variety. On 
gathering the crop, a very strong infection was found on both plots, It clearly 
follows from this that the dormant spores may retain their vitality in the 
soil for 7 years. This year other plots in the field will be planted with po¬ 
tatoes, and the operation will be repeated subsequently in order to deter¬ 
mine the time the dormant spores retain their vitality. 

For practical agricultural purposes, it follows from these experiments 
that fields invaded by the parasite should not be put down to potatoes be¬ 
fore the|expiry of a period of 7-8 years, and it is even probable that the 
vitality of the parasite lasts still longer. 

DISEASES 

or various 

CROPS 


940 - Potato Diseases in the Dutch East Indies. — westerdijk j., » Teysmanma, 

XYIIth Tear, 1 st and Ilnd Parts, pp. 1-15 ,1 PL Batavia, 1916. 

The Writer was able, during his stay in the Dutch East Indies^ to 
study the cultivation of potatoes in Java, where it is carried on in the mounts 
ains, at an altitude of 1300 to 6500 feet. 

While the few European growers devote all the necessary care to this 
cultivation, the natives use seed potatoes, too small in size to be of any value 


93c, - Phytophthora sp. Injurious to Oats in America. - Me murphy James, in 
Science , New Series, Vol XL, 1 L I, No. IV, p. 534. Lancaster, Pa., 1916. 

Specimens of oats attacked by an unidentified species of Phytoph¬ 
thora were discovered in the vicinity of the University of Stanford and near 
Mayfield in California. Symptoms of the disease: spots and stripes of 
different sizes along the edges, or a long stripe running along the central 
line of the leaf. The parts attacked are first yellow, then whitish (when the 
conidia are abundant); finally they become brown, dry and break up. 

The conidiophores, which are short and simple, emerge through the 
opening of the stomata and generally carry a single conidium. Chlamy- 
dospores and oospores were likewise found in abundance on the infested 
parts. 

In regard to these characters, this Phytophthora approximates to P. 
Colocasiae a parasite of “ taro ” (Colocasia esculenta :), in Java, India and 
Formosa. 
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for consumption, for this purpose. In addition, they are sown too close 
in the potato fields, and the soil is insufficiently tilled and manured. They 
grow a variety of mediocre quality, but which is somewhat resistant to di¬ 
sease. 

A description is given of the enemies observed on the potato. Epilachna 
territa largely destroys the foliage by gnawing it. Phyiophthom injesians 
has been found in some plantations lying at an altitude of 5500 to 6500 feet; 
the climatic conditions hardly appear favourable for a spread of this di¬ 
sease in regions of a lesser altitude. Macrosporium solani causes a dry rot of 
the foliage, and has been found at an altitude below 5500 feet. A root fungus, 
the attacks of which are somewhat dangerous to other crops, sometimes as¬ 
sails potatoes. A disease, the cause of which is still unknown and w T hich is 
shown by the leaves rolling up, is rather frequent in some newly imported 
varieties. Finally, considerable damage is caused by the disease known in 
Germany as " Eisenfleckigkeit The diseased tubers do not differ ex¬ 
ternally in any way from the healthy ones. On cutting them open, brown 
spots are seen in the central tissues. These spots turn black when the po¬ 
tatoes are cooked. It has not been possible to find any very definite cause 
giving rise to this disease. Probably defects in the methods of cultiva¬ 
tion, especially with the natives, very much influence its appearance, and 
an improvement will be observable when the usual methods are replaced 
by more rational ones. 

941 - Cronartium ribicofa attacking Ribes, in Ontario. — howitt f, e. and 
MC Cubbist W. A., in Phytopathology, Vol. 6, Xo 2, pp. 182-185 Baltimore. Md. } 1916. 

In 1914 and 1915, in nine counties on the banks of the great Ontario 
lake, plantations of Ribes especially R . nigrum L. were considerably damag¬ 
ed by Cronartium ribicola Fisch. de Waldh. 

The following cultivated and wild species w r ere attacked: R. nigrum , 
L.; R. tmlgare Tam.; R. gvossularia L-; R . aureum Pursh; R. cynoshaii Ld 
R . triste Ball.; E. floridum I/Her.; and R. prostratum I/Her. 

The aecidial form ( Peridermium ) is found on Pinas strobus , both na¬ 
tive and imported, in the countries of Brant, Durham, Halton, Welland, 
Wellington and Wentworth. 

In the spring, the infection spreads from the pine to the Ribes on which 
the teleutospore develops. It is, however, not impossible, although the 
experiments undertaken by the Writer yielded a negative result, that 
the disease may winter on the leaves of Ribes itself. As regards the 
susceptibility of the different species, R. nigrum is said to be the most 
susceptible. On the other hand, R. rubrum is thought to be much less so 
(the variety " London red ” is entirly refractory) as also is R. grossularia. 

It should be noted that this disease, which may be said to have no eco¬ 
nomic importance in Europe, may occasion extensive havoc in Ontario, 
owing to almost complete defoliation. With regard to the means of control, 
good results are obtained by applications of Bordeaux mixture or soluble 
sulphides for fifteen days during the summer. 
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942 - Sclerotinia libertiana, injurious to Forsythia viridissima . — peglion 
Vittorio, in Remiiconti delle sedute della Reale Accademia dei Lmcei , Classe di Sctenze ft$iche 9 
matematicke e naturali, 5th Series, Vol. XXV, 1st Half Year, Part 9, pp. 665-657. Rome, 
May 7,1916. 

As early as the spring of 1915 the Writer, in some specimens of Forsy- 
thia viridissima in the garden of the School of Agriculture of Bologna 
(Italy), observed a withering of the shoots after flowering. An anatomical 
study of the lesions disclosed a limited but very pronounced disorganisa¬ 
tion of the bark, and the presence of small black isolated sclerotia, mostly 
placed at the point of intersection of the leaf stem on the twig. Accord¬ 
ing to the writer, the fungus is Sclerotinia Libertiana. If fragments 
of bark tissue are sown in nutrient gelatine, or if the withered shoots are 
placed in a moist room, there follows within a very short time a vigorous 
growth of mycelium and the differentiation of many large sclerotia. 

The origin of this infection is to be sought during the flowering of 
the host. The flowers attacked adhere strongly to the stalk. On making 
a longitudinal section of these flowers, they are seen to be the seat of an ex¬ 
tensive mycelial infection. The mycelium of Sclerotinia starts from the 
stigma and, passing along the style, enters the ovary, from which, traversing 
the leaf-stalk, it spreads in the cortical zone of the twig. 

What here takes place is a mummification perfectly analogous to that 
produced by several species of Sclerotinia of the sub-genus Stromatinia in 
the female organs of various Rosaceae, and which, as is well known, are caus¬ 
ed by the germination of ascospores or conidia {Monilia) on the stigma, 
followed by the penetration of the mycelium into the ovary, and from the 
latter into the branches. 

The infection takes place when the vitality of the flower is already on 
the decline, because the germinal tube of the ascospores of ScL Libertiana 
cannot develop in healthy vegetable tissues in full vitality. The infection 
is probably due to ascospores carried by the wind. The ascospores can ger¬ 
minate as soon as they are expelled from the ascus. In the cases reported 
by the writer they came from a plot cultivated with Jerusalem artichokes, 
where S. Libertiana is endemic. 

Thus S. Libertiana , the pathogenic position of which was known in 
the typical forms of infection arising from injuries to the host (the writer 
is of opinion that it is anormal case of “ chancre” or “ Sclerotia disease ” 
in hemp), from lesions following upon cold (as is the case with the Sclerotia 
disease of beans), is found to possess other means of penetration into its 
host, characterised by a more and more reduced period of life in the sapro¬ 
phytic stage. Such is the special iorm of the Sclerotia disease in the bean, 
described by Petri (Rendiconti della R. Accademia dei Lincei , Nov. 20, 1914), 
in which the saprophytic stage develops at the expense of fragments of 
petals adhering by chance to the growing shoots, and finally the pathologi¬ 
cal process now in question which arises on the flowers of ForsytMa and 
causes considerable injury to the stem of the host. 
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943 - Trichoderma koeningi causing Root Rot of the Apple Tree, in Virginia. 

— CRA.BILI/ C. H. in Phytopathology, Vol. 6, No. 2, pp. 159-161, Fig. 1, Baltimore, Md., 
1916, 

In Virginia, rotting of the roots of the apple tree occurs chiefly in the 
valley of Shenandoah and the district of Piedmont. It is responsible for 
very heavy damage, and nothing has up to now been done to control it. 
Trees from ten to fifteen years old are usually attacked. The pathological 
process is rapid and fatal. The first visible symptom of the disease* is a 
stoppage of growth, followed by the partial falling of the leaves and the 
withering of the terminal buds. At the moment when these symptoms appear, 
the root system is already dead, the roots are cracked and fragile, and the 
tissues invaded by an abundant growth of mycelium. Infection begins 
with the deepest roots and progresses upwards. 

The following facts have been ascertained : 1) the rot is more frequent 
in land cultivated for the first time, especially if it contains some decom¬ 
posing vegetable residue such as tree stumps; it is rarer in localities already 
cultivated for some years ; 2) the rot is equally widespread in all types of 
soil, both on steeply inclined slopes and in plains and depressions; 3) in 
orchards, several trees forming a group die at almost the same time, which 
is a proof of the rapidity whith which the disease spreads; 4) “ York Im¬ 
perial ” is said to be the variety most liable to attack ; next follow : ” Stay- 
man Winesap ”, “ Ben Davis ”, " Yellow Newton ” (“ Albemarle Pippin ”) 
and “ Arkansas ” (“ Black Twig ”). 

The writer obtained many cultures from infected material of different 
origin, and in all cases obtained abundant growth and fructification of Tn- 
choderma koeningi Oudemans. 


Place of origin 

of infected material 

Number 
| of 

} cultures 

Trichoderma 

\ 

! 

i 

Hydnum j 

1 

Bacterial 

Infection 

j 

Sterile 

] 

Middletown.j 

14 

14 

! I 

! 


Middletown.j 

IO 

X 

7 j 

— 

2 

Roselands.; 

10 

6 

i 

— 

4 

Pleasant Valley. 

26 

1 

i 12 

j _ 

11 

1 

Fishersville .. 

; 24 

16 

1 

' ! 

5 

3 

Greenwood. 

j 16 

*4 

| _ ! 

2 

— 

Greenwood. 

1 16 

9 

1 _ 1 

5 

2 

| 

Totals . . . 

M 

M 

0% 

72 

1 

7 

a 3 

j 12 


Trichoderma may be regarded as the specific cause of foot rot. Other 
fungi however may be associated with it, for instance Hydnum and a bac¬ 
terial flora which is sometimes very abundant. 
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The growth of Trichoderma in starch agar, at ordinary tempera- 
tures, averages i cm. per 15 hours; hence the rapidity of the pathological^ 
process, which may bring about the death of the tree within a few days. 
The parasite grows equally well in any medium provided the latter does'* 
not contain an excess of alkali. 

Copper sulphate in a dose of 0.1 % added to the agar stimulatdWhe 
formation of spores. A soil rich in humus and well manured promotes the 
growth of the mycelium and the formation of the spores. The vegetative 
body of the fungus is found in all the elements of the xylem, from which it 
spreads into and between the cells. It cuts of light from them entirely 
and encroaches on and destroys the walls. 

Its property of living quite easily as a saphrophyte, and the large num¬ 
ber of spores which the wind scatters with extreme facility, render this pa¬ 
rasite one of the most dangerous to the orchard, and it is necessary to take 
prompt and energetic control measures. 


WEEDS AND PARASITIC FLOWERING PLANTS. 

944 - Cryptostemma calendu/aceum, \Crepis capillaris , Leonotodn 
hirtus and Carduus spp., Weeds in New Zealand (1) — Atkinson e. h. in The 

Journal ot Agriculture, Vol. XII, No. i, pp. 32-39. Fig. 9 ; No. 3, pp. 175-187. Fig. 6. 
Wellington, 1916. 

1. The Writer continues the description of the common weeds in New 
Zealand by describing Cryptostemma calendulaceum (capeweed), Crepis capil¬ 
laris (hawkweed) and Leontodon hirtus (hawkbit). 

The first of the.se Compositae is very common in the Northern island. Is 
has likewise been reported in numerous localities in the Southern island, 
where it tends to invade the pastures, choking and replacing the leguminosae 
and grasses best adapted for cattle feeding. 

The two other species also occur very widely, but they should be rather 
considered as useless than injurious. 

2. Description of 6 species of Carduus growing more or less frequently in 
New Zealand : C. lanceolatus (spear thistle) ; C. nutans (nodding thistle); 
C. pycnocephalus (winged thistle) ; C. arvensis (Californian thistle) ; C. 
Marianus (milk thistle) and C. eriophorus (woolly-headed thistle). 

C. lanceolatus is certainly the species most widely distributed in the 
two islands. This species is the one which imparts its characteristic appear¬ 
ance to the meadow flora when vegetation grows after bush fires. C. ar¬ 
vensis is also very common. C. pycnocephalus is much rarer; in certain sterile 
and bare parts it often forms the sole winter forage for sheep. C. Maria¬ 
nus abounds in several localities, but tends to disappear with the develop¬ 
ment of cultivation. C. eriophorus only occurs along the rivers and in the 
valleys of Wairarapa and Otaki. Finaly, C. nuians has been reported in 
southern Canterbury and some localities of Otago. 


{Ed,) 


{1} See B, March 1916. No. 363. 
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INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 

945 - Contribution to the Life History and Anatomy of Lyda hypioirophica (=Ce- general 

p hale fa abietis) (i). — Scheidier Franz, in Zeitschnft fur aw;emmidte Enlomolc?ie , 

Vol. 3, No. 1, pp. 97-116. Berlin, March 1916. 

Development of the eyes. — During an outbreak of Lyda hypotro- 
phica in the course of the last few years in Swabia and Upper Franconia, 
the Author, at different periods of the year (October, March-May) studied 
a large number of larvae. He first classified the larvae according to their 
colour and then counted them. He thus determined three groups of lar¬ 
vae clearly distinguished from each other. 

The larvae of the first group, apart from the dark brown Xon the fore¬ 
head, had a head uniformly greenish brown or light brown in colour. Those 
of the second group are distinguished by an ill-defined dark brown spot on 
the cheeks. The larvae of the third group had an oval deep black spot 
just above the eyes (eye spot). The larvae of the last group might also 
exhibit a spot on the cheeks. The study made by the writer proved that 
the oval spots of the larvae in the third group are nothing else than the 
future eyes of the pupa and the adult. 

The writer calls them “ pupal eyes They are found in all the larvae 
which undergo transformation into pupae in the following spring. 

Wishing to study the question more fully the writer examined a num¬ 
ber of larvae of the first two groups mentioned above from the point of view 
of the genital organs. He found that in larvae which in the spring had not 
yet got pupal eyes,the genital organs had not yet developed. On the other 
hand the larvae having “ pupal eyes ” all had well developed sexual or¬ 
gans in March and April. 

At what time of the year do the pupal eyes appear ? The larvae ready 
for pupation already possessed them in March; on those which were with¬ 
out these eyes and which were enclosed in a cage they were not seen to 
appear after that time, that is, after the end of March. In some cases (17 
larvae out of 9000 larvae studied) the “ pupal eyes " were already observed 
in October. 

The writer concludes that the pupal eyes do not always form in autumn 
in the larvae which pupate in the following spring. 

The larvae which already showed the pupal eyes in October had well 
developed genital organs, but the development was not so far advanced 
as in the larvae studied in March and April, 

In practice, it is important to be able to ascertain as early as March, on 
the basis of the “ pupal eyes ”, whether or not there will be a large number 
of adult insects in the spring. 

Number of eggs. — The writer also studied the number of eggs which 
a female can lay; he found that the indications given on this subject by 
the literature (maximum of 25) are inaccurate. 


[Ed.). 


(t) See B. July 1916. No. S39. 
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These investigations, which are not yet terminated, appear however to 
have shown that this figure is too low. It is quite possible for a female to 
lay up to 100 eggs. 

Development of the genital organs — The investigations carried out 
show that the larvae of Lyda ready for pupation already possess well de¬ 
veloped sexual organs while in other insects, e.g. the lepidoptera, the 
ovaries are still little developed even in the last larval stage. The gen¬ 
ital organs form during the summer and autumn, at the same time as the 
" pupal eyes ”, but the Author does not think that there is any relation be¬ 
tween the formation of these two organs. The testicles develop more rapidly 
than the ovaries. A very detailed description is given of the genital organs 
and the formation of the eggs. 

The freshly emerged female, after mating, lays in the first oviposition 
about 30 eggs ; later on, when the weather is hot, it lays more. Oviposi¬ 
tion is complete at the end of 7 days. If it is rapid and intense the adult 
dies after 8 days of life. The arrival at maturity and oviposition are closely 
related to the weather ; hot weather promoted them, bad weather hinders 
them. If bad weather is sufficiently prolonged the females die before ovi¬ 
positing, and the consequence frequently is a rapid diminuton of the- insects 
in the forest. 

Colour of the larvae. — Generally green larvae and yellow larvae are 
distinguished, but there are also all kinds of shades between these two groups. 
Among the larvae studied in 1913, 88 % were green and 12 % yellow. The 
hypothesis that the green larva is male and the yellow-female was not 
confirmed by the present investigations. The colour is not changed until 
the larva has pupated. 

It is likewise not true that the yellow larvae are individuals covered 
with parasites. The difference in the colour results from the blood of the 
larvae. 

Parasites. — L. hypofrophica appears to suffer little from parasites; 
no parasites are known to attack the eggs, pupae or adults. On the other 
hand the larva is attacked by some species of Ichneumonidae and Diptera, 
but not to a great degree. 

The larva of Ichneumonidae found by the writer in the larva of Lyda 
in October and spring, were still very small: 3-4 mm. I^ater, in the month 
of March, they were 6 mm. On being placed in a hot room they developed 
more rapidly* and produced adults within a few weeks. 

The larvae of Ichneumonidae completely absorb the larvae of Lyda so 
that after a time nothing remains but the empty skin. They afterwards 
leave their hosts in order to pupate. 

The Tachinid larvae living in the larvae of Lyda are more developed 
than the Ichneumonid larvae. They were already completely developed in 
October and entirely filled out the Lyda larvae. 

They would remain therein during the winter and would only pupate 
in the following spring, when the weather is warmer. Thus these pa¬ 
rasites are only found in small number in the larvae of Lyda 

The larvae of Ichneumonidae and Tachinidae are only found in those 
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Lyda which have pupal eyes. From this it follows that these parasites have 
a single generation per year, and that they only attack the Lyda larvae still 
living on the tree. 

Control. — Judging from the life history of lyda, it seems that expens¬ 
ive control measures are not justifiable. The larvae almost always eat 
the needles of the previous year and very rarely those of the actual year. 
Consequently the developing buds are not attacked by them. The growth 
of the trees suffers from the influence of the larva, but not very much. It is 
consequently advisable to abstain from any control measures against this 
enemy. The writer recommends that greater importance should be attached 
to the other enemies of the spruce which' accompany Lyda, such as: Pis- 
sodes hereyniae, P. scabricollis , Ips typographies, Pityogenes chalcographus , 
etc. The method of pasturing pigs in the forest in order to destroy the larvae 
of Lyda is hardly practicable. 

946 - White Grubs {Lachnosterna spp.) in Wisconsin, United States of Ame¬ 
rica. — Sanders J. G. and FrackerS. B. in Journal or Economic Entomology, Vol. 9, 

No. 2, pp. 253-261, Fig. 3. Concord, N. H., 1916. 

The results are here set out of a series of researches and experiments 
on white grubs ( Lachnosterna spp.) undertaken at Madison, Wisconsin, 
in 1914-1915. 

In order to capture the insects, light traps were employed (Coleman 
gasoline lamps of 300 to 400 candle power) placed near the receptacles con¬ 
taining water to which paraffin had been added, into which the insects, at¬ 
tracted by the light, fall. In Wisconsin there are five Stations (Lancaster, 
Dodgeville, Baraboo, Madison and Ripon) each provided with eight lamps. 

From May to June 1915 there were captured 1 036400 specimens of 
Lachnosterna belonging to the following species: L . fusca, L. rugosa , L. 
grandis, L. dubia, L. hirticula, L. gibbosa, L. ilicis, L. balia, L. tristis , L . ni~ 
tida, L. implicita, L, marginalis, L. vehemens, L. nova, L. prunina, L. inversa 
and jL. villifrons, L. fusca certainly the most widely distributed species ; 
L. rugosa was not reported at Lancaster but was very common in the other 
Stations lying further north. 

In the early morning, in the evening, and generally when the days are 
cold, the larvae are rarely active and do not feed. On the other hand they 
are very active and voracious during the hottest hours of the day. Migra¬ 
tions in a vertical direction commenced by the insects under the influence 
of temperature variations are never observed in the soil. The larvae ge¬ 
nerally remain at the same level near the surface of the soil from 
which they only shift to go in search of their food. The latter consists of 
root or parts of roots. If the larvae are brought into contact with freshly 
germinated young plants they attack and destroy the radicle without 
touching the stem. They refuse bran or sweetened dough. 

A number of larvae were left for five and a half months in a vessel con¬ 
taining only soil, and no food was given them. At the end of the period of 
experiment, two larvae were still alive and active; they had fed only on the 
small amount of vegetable detritus contained in the soil. In view of this 
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vitality and resistance it is not possible to use control methods based on 
the starvation principle. 

In some experiments carried out on land infested with the larvae 
of Lachnosterna, grasses were transplanted the roots of which had first been 
steeped in a solution of arsenite of soda; the mortality of the larvae amounted 
in four days to 22.2 %. Under the same conditions the use of arsenate of 
lead gives negative results. If roots of young maize plants are poisoned 
with corrosive sublimate, the mortality of the larvae reaches 50 %. 

Excellent results are obtained by protecting the seeds by treatment with 
creosote; this substance keeps the larvae off. 

947 - Resistance of [Different Varieties [of Wheat to Mayestiola detructor in 

Ameriea.—H aseman E- in Journal of Economic Entomology, Vol. 9, No. 2, pp 291-294. 

Concord, N. H., 1916. 

The destructive cecidomjdid “ Hessian fly ” (.Mayetiola destructor 
Say) has caused very extensive injury to wheat almost throughout the great 
Mississippi valley. 

The opinion generally held by farmers is that all varieties of wheat are 
not equally susceptible to attack, and that some types remain practically 
immune. 

In order to ascertain the truth of this opinion, and also to arrive even¬ 
tually at a selection of highly resistant types, a series of experiments was 
undertaken on a very large number of wheat varieties. In these researches 
there were ascertained the percentage of infected plants, the relative num¬ 
ber of larvae, etc.; analyses were also made of the composition of the plant 
organs and sap, and observations on the manner in which development 
takes place, in order to fix and establish possible correlations. In the present 
work there are set out the results of a first year of research. These results 
do not yet possess the value of definitive conclusions, but they are none 
the less interesting, as they confirm the fact that the various types 
behave variously as regards the attack of Mayetiola destructor. 

3 varieties of wheat were used: “ Fultz ", “ Fulcaster ” and an indigen¬ 
ous type regarded as very resistant. 

Sowing was carried out on the 24th October, 1914. On the 10th May, 
1915 the following observations were made: 


Varieties of Wheat 

% of infected 
plants 

Maximum 
number 
of lame 
per plant 

Average 
number 
of larvae 
per plant 

“Fultz”. 

58 

18 

2.72 

,f Fulcaster ”. 

. . 66 

8 

1,46 

Indigenous used as control. . 

• • 54 

12 

t .7 


As regards this experiment, “ Fulcaster " presents marked tendencies 
to immunity if compared with “Fultz". Furthermore, the results also 
prow that an indigenous type believed to be highly resistant may in real¬ 
ity be as badly attaked as some selected types. 
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The following particulars of yields were also obtained : 


Varieties of Wheat 

Number of ears 

Weight 

Weight of 100 ears 

— 

— 

— 

gr* 

" Fulcaster ”. 

■ ■ 37 i 

334 

90.30 

" Fultz ”. 

• - 439 

324 

73 * 8 o 

Indigenous control .... 

• • 36/ 

273 

74-38 


According to the analyses hitherto carried out, a relation between the 
degree of immunity and the ash content appears to be outlined: 



% of ash 

% of ash 

Varieties of Wheat 

in young plants 

in straw 

“Fultz” . 

. . 15.146 

5*147 

“ Fulcaster ” . ... 

• • 15*379 

1.598 

Indigenous . ... 

. . 1*796 

4 ./ 5 I 


The degree of infestation in the three varieties appears to vary in 
direct proportion to the ash content. 

948 - Aspidiotiphagus citrinus , Endoparasite on Chrysomphalus die - veuss 

tyospermi in Italy. — Malenotti Ettore in VAgricolhtm itaham, Had Year of prevention, 
(Vth. series^, pp. 73-75- Pisa. May-June 1916. and CONTROL 

While collecting Coccidae on plants cultivated under glass at Florence, 
the writer observed a case of parasitism of Aspidiotiphagus citrinus (Craw.) 

How. on Chrysomphalus dictyospermi (Morg.) Leon. 

This endoparasite, which often hatches from Aspidiotus hederae, A . 
betulae and many other species of diaspids, had only been reported previously 
as a parasite of C. dictyospermi in one single case, namely by H. E. Hodg- 
kiss, at Cromwell, Connecticut, on hot-house palms. 

The degree of parasitism of Chrysomphalus by A . citrinus was very 
great. Of 121 females observed on two leaves, there were 21 which had 
died naturally, 97 parasitised, and 3 free. On other leaves of the same plant 
the coccids were likewise parasitised in large proportions. 

The observations made now allow of establishing clearly the .differences 
between the behaviour of A. citrinus as compared with A. lounsburyi Berl. ' 

and Paoli on the same host. These differences are due in part to the dimen- >; 

sions of the adults of the two parasites which are markedly smaller in the case 
of A . lounsburyi , and in part again by the different pathological action they , , ^ 

exercise on their victims. • ; ^ 

Chrysomphalus dictyospermi, so strongly attacked by A. citrinus , ’ ')] 

was gathered by the Author on leaves of Sansevieria arborescens imported ‘ v \ 

from the Natural History Museum of Paris. The species originates from Y* 

tropical Africa and the East Indies. -<Y* 

The writer was unable to ascertain whether C. dictyospermi , which, 
according to the supervising staff, has always been seen on Sansevieria , •' ' ? 

brought its parasite with it, or whether the latter arises from the Italian 7 

form which adapted itself to the imported coccid. In the hot houses of I 

Florence examined by the writer Chrysomphalus is not found on citrus ' 
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plants. On tlie other hand specimens were gathered on Cynibidium Tracya- 
num, Aralia Reginae , Kentia sp. and A r eng a sp., but in small quantity and 
also attacked by the same endoparasite. 

No such effective parasitism takes place on the citrus plants in full 
cultivation infested by the ” bianca-rossa ” ( Chrys . dictyospermi ). The 
case observed by the writer might therefore be explained by the mild 
temperature and tranquillity which are peculiar to the environments consti¬ 
tuted by glass houses, and in the fact that this polyphagous (or, more accu¬ 
rately, polyxenous) insect was compelled for several successive generations 
during the year to lav its eggs on the same diaspid, which relatively, was 
not numerous. 


949 - An undetermined Nematode Worm Parasitic on Aphids. - Davis j. John., in 
Psyche f Vol. XXIII, No. 2, pp. 39-40, Fig 1. Boston, Mass., 1916. 

The writer has discovered an as yet undetermined nematode in the in¬ 
terior of the body of some aphids (Anoecia sp.) living at a slight depth on 
the roots of Muhlenbergia in the evirons of Lafayette, Indiana. 

This is a very rare case of parasitism. In 1899, DEE GuERCio also de¬ 
scribed a nematode as a parasite and natural enemy of Erama radicis Kal- 
tenbach. Other cases of this kind had not been reported since. 


95 ° - Nicotine Products tried in Germany against “ Cochylis ” and £< Eudemis. ” — 

Kotzel in Lcindu'utschpHUche Zeiischnft fur die Rhanpiovinz, 17th Year, No. 18, pp. 26.}- 
265. Bonn, May 5, iqt6. 

In the spring and autumn of 1915, in two vineyards containing 2400 
stocks, at Bullay a. d. Mosel, the writer carried out experiments of control 
of " Cochylis ” and “Eudemis, ” with the following nicotine substances: 

1) " Nikotin Florkus Pulver ” of the brothers Nordlinger, at Florsheim; 

2) Queria-Heu-und Sauerwurmpulver 55 of Otto Hinsberg, at Nackenheim 
a. Rh.; 3) tobacco juice containing 9-10 % of nicotine, with the addition of 
a 1 % solution of cotton oil soap. 

The nicotine powders considered to be most effective against “ Cochylis ” 
were applied under strong pressure, on the 1st June, when the larvae had 
attained a length of 2-3 mm. The directions for use of the products in 
question state that at that time alone it is possible to obtain the best results 
with the powders. , 

The tobacco juice was dissolved in water (1.5 gallons to too gallons 
of water), then applied on different bunches on the 2nd June, immediately 
after opposition. 

The result of the treatment was observable as early as the end of June, 
in counting the coccids on the different branches. A vineyard 5 years old, 
which was divided into 3 plots, contained on 40 stocks, the following 
numbers of larvae per plot. 



Plot i : treated -with nicotine solution. — 148 larvae 

2: ” ” Qtieria ” powder. — 270 ” 

3 * ” ” “ Nikotin-Florkus ” pow'aer . . — 138 ” 


In an old vineyard there were counted, for 40 stocks the following num- 
of larvae; s 
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Plot 1: r treated with “ Queria ” powder ... — 321 larvae 

” 2: ” ” nicotine solution. — 163 ” 

” 3: untreated . — 272 ” 


In neither of the two vineyards did the * ‘ Queria ’ ’ powder act, and the ni¬ 
cotine solution and " Nikotin-Florkus ” powder also failed to give good results. 
In the course of the summer, however, it was observable that the grape treat¬ 
ed with nicotine solution was healthier, and that the stocks untreated and 
those treated with nicotine powder contained many grapes of inferior value. 
By adding cotton oil soap to the nicotine its effectiveness is increased. 

The control measures undertaken in autumn were only carried out with 
nicotine solution. Two vineyards were treated from the 20th or 22nd July 
with a preparation of 1.5 % strength to which cotton oil soap had been added, 
so that the grapes were completely wetted. 

The vineyards were 5 years old ; in one there were found in the middle 
of September, on 50 stocks of each plot, the following number of grapes at¬ 
tacked by “ Eudemis ”. 


Plot 1 : treated with a 1 5 % solution of nicotine . — 235 grapes 

” 2: not treated. — 636 ” 


An old vineyard showed, on 72 stocks per plot, the following numbers 
of grapes attacked: 


Plot 1: treated with a 15 % solution of nicotine . . . — 1573 grape* 

Plot 2: not treated. — 7475 " 


The effectiveness of control by nicotine in autumn was very remarkable. 
The grapes were more developed, while the untreated plots contained bunches 
with but few grapes. 

Nicotine acts most effectively when dissolved in water and applied 
under strong pressure to the inflorescences and bunches. 

Many vine-growers mixed the tobacco juice with Bordeaux mixture; 
they afterwards added a little soap, and then the whole was spread on the 
stocks by means of ordinary sprayers. Success in also obtained in this way, 
although the number of parasites killed is not very high. The process, 
however, has one disadvantage, namely, that the mixture used for control 
is too adhesive, remains too long on the grapes, and is difficult to remove 
by the rain. The grapes thus acquire a bitter taste due to the sulphate of 
copper. Owing to this fact many musts were found to have a bitter taste 
in 1915, which is the reason why this method of control is not recommended 
by the author. 

951 - Gryllus servilfei, an Injurious Orthopteron in New Zealand.— Clifton- e., 
in The Journal of Agriculture, Vol. XII, No. 3, pp. 187-189. Wellington, 1916. 

The black cricket (Gryllus semttei) often, during the summer, causes 
considerable damage in some districts of New Zealand. Generally the lands 
to suffer most are those recently improved, where there are abundant pools 
of water and great humidity. 

As means of control it is advised: 1) to drain the pools; the numerous 
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larvae concealed therein die on exposure to the sun on the dry soil; 2) to 
graze sheep on the cultivated lands t many insects are crushed by the flocks , 
3) to spread here and there in the most infected places poisonous substances 
(for instance arsenic salts) kneaded with bran and molasses, which the in¬ 
sects eagerly devour. 

952 - Batrachedra rileyu a Mierolepidopterous Pest of Maize in America. — 

Hakned R. W,, in Journal of Economic En*omolopy, Vol. 9, No. 2, pp. 295-298, Fig.?. 
Concord, N. H., 1916. 

During the last few years, the larvae of the small pink corn worm (Ba- 
t/achedra rileyi Wals.) have caused much injury to maize, both in the fields 
and warehouses, in almost all the counties of the State of Mississippi. 

In 1914, the invasion was limited to the central part of the region (county 
of Attala) from which, in 1915, it reached all the other counties, which 
caused the gravest anxiety to farmers. 

The writer's observations during the entomological campaign which 
he undertook on that occasion may be summed up briefly as follows : 

1) In the plantations affected, the number of infested ears varies 
from 10 to 99 % and the number of larvae per ear, according to Arnold's 
figures averages 4 s / 37 ; 2) these larvae partly destroy the rachis and the grains, 
of which they sometimes devour the whole interior, only leaving the thin 
external integument intact; or else they mine tunnels when going from one 
grain to the other, and will even feed on the grains already injured and gnaw¬ 
ed by other insects, often completing the destruction of such grains; 
3) in ^warehouses, the larvae of Batrachedra generally infest the stored ma¬ 
terial from November to December, although they are often discovered even 
in April; 4) plantations situated on hills generally suffer much more than 
those in the plain ; 5) early varieties of maize contain less larvae than late 
ones; 6) the parasite usually attacks the tip of the ear, from which it en¬ 
croaches on the other grains and even the rachis ; the frosts in J anuary 
1915 were fatal to a large number of the said larvae. 

953 - Variegated Cutworm ( Peridroma margaritosa), a Macrolepidopterous 
Pest Of the Sugar-beet in California. — Bensel G. E., in Journal of Economic Entomo¬ 
logy, Vol. 9, No. 2, pp. 303-306. Concord, N. H., 1916. 

The variegated cutworm (. Peridroma margaritosa (,saucia) Htibn., which 
has become very common in the country of Ventura, has during the last few 
years been responsible for widespread havoc to sugar beet plantations, but 
especially when the season was cold and foggy. 

The larvae of the insect remain concealed during the day in the ground, 
at a depth of 3 to 5 cm., and come out at night in search of their food. They 
sometimes attack the aerial parts of the beet to the extent of entirely 
stripping them of their foliage. In some cases the attack extends to the 
roots, which are more or less spoilt and gnawed. 

Among the natural enemies of Peridroma there are two species of Calo- 
soma: C. semilaeve Tev. and C. cancellatum Esch. 

The following artificial means of control have been successfully ap¬ 
plied 1 i) the application of arsenical compounds by means of sprayers 
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fitted with a special 1 HP gasoline apparatus which serves to maintain a 
pressure of about 120 lbs during the operation; 2) applications of aceto-arse- 
nite of copper in powder, applied in the morning w’hen the leaves are still 
covered with dew, which facilitates the adhesion of the preparation ; 
3) the use of light traps (electric or acetylene lamps near which are placed re¬ 
ceptacles containing water to which parafin has been added); in this waj' 
1 000 000 adult insects were captured in a single season. 

954 - Epockra canadensis, a Dipterous Past of Ribes in America, — Whitney 
I,. A. in Monthly Bulletin ot State Commission or Hon 1 cult we, Vo! V, No pp- * 52 - 157 , 
Fig- 52-55. Sacramento, Cal., 1916. 

The yellow currant and gooseberry-fruit fly (Epochra canadensis Loew) 
causes great injury to Ribes spp. in numerous localities of the United States 
and Canada. The female, by means of its sharp-pointed ovipositor, lays 
its eggs in the interior of the fruits, and the larvae emerging from them de¬ 
vour and spoil the fruits to a large extent. 

As means of control, applications of arsenate of lead are advised at the 
time of appearance of the adults, according to the following formula . 
arsenate of lead, 4.9 lbs., molasses, 2.5 galls., u T ater, S2.3 gals. 

955 - Hickory Twig Girdler (Oncideres cingulata), & Coleopterous Pest of 
Diospyros virginiana ( s£ Persimmon”) 111 the United States. See No z,2 
in this Bulletin. 


Alfredo Ruggeri, gerente responsabile 




FIRST PART. 

ORIGINAL ARTICLES 


Historical Review of Canada's Timber Industry 

by 

Jambs Eawbbr. 


When the adventurous sailors from Europe first visited the part of 
North America now known as Canada they were not looking for timber. 
They were seeking a passage to India and China and, failing that, desir¬ 
ed to carry back in their ships large value in small compass — gold, silver, 
precious stones*, furs. But though they did not seek them the forests were 
there, covering the shores of bay and headland and the banks of rivers, 
— forests of pine, spruce, hemlock, oak, maple and birch. They stretch¬ 
ed away as far as the eye could see from the most lofty lookout. They 
were dark and sombre and presented a maze which none but a native could 
thread and — worst of all — they effectually concealed those natives and 
their intentions, leaving the pioneers a prey at once to loneliness and fear. 

Some writers have lamented that North America on the east side was 
found by the earliest settlers covered with these heavy forests which ren¬ 
dered life exceedingly difficult and precarious for the colonists, while the 
interior was a vast treeless plain or prairie whereon the settler might have 
secured abundant crops in one or two seasons. By the time that settle¬ 
ment had reached the prairies, the timber had largely been destroyed and 
part of the energy of several generations had been wasted in trying to 
make farms on 'certain areas of inhospitable non-agricultural land along 
the sea-coast. It is idle to speculate in this manner and, doubtless, had the 
forests been in the interior and the prairies on the shores of the continent 
the early settlers would have suffered as much from lack of fuel and build¬ 
ing material as they actually did from lack of arable land in which to grow 
.crops 
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Conditions during the french regime. 

The country was taken for the king of France by Jacques Cartier 
in 1534, but it was over a century later before anything began to be 
heard about the timber as an asset. The first timber regulations, as appears 
from a grant of land made in 1683, were made in regard to the reservation 
of oak to build the Kang's ships. The remainder of the timber was of no 
consequence. In fact, as the first need of the colonists was food, the en¬ 
deavour was to get cultivated land upon which crops might be raised, and the 
forest was deemed an enemy to be conquered and obliterated. During 
the French regime the timber was not considered apart from the land. 
The colony was divided up into large blocks of land, from 100 to 500 square 
miles in extent, which were granted to seigniors or feudal lords upon con¬ 
ditions involving the settlement of these lands with tenants or retainers, 
commonly called “ habitants ”, who held whatever rights they had, not from 
the Crown but from the seignior, under feudal tenure. 

Timber formed such a negligible part of the commerce of that day that 
the only question considered was its apportionment among the different 
parties to these land grants, the Crown, the seignior and the “ habitant ; V 

The determination of the pioneer settlers to get rid of the trees which 
encumbered their lands and their use of fire for this purpose was later felt 
in the shortage of timber for fuel in the immediate neighbourhood of centres 
of population, so that by 1720 stringent laws were passed against trespass¬ 
ing bv the inhabitants of towns and villages on the lands of their neigh¬ 
bours to cut fuel. 


New regulations with British occupation. 

When the British took possession of New France in 1763 their solici¬ 
tude, like that of the French, was to secure timber for the building and re¬ 
pairing of the royal navy — oak (Quercus alba , or Q. rubra) for hulls and pine 
{Pmu-s sirobus or F . resfaiosa) for masts. But their views went a step fur¬ 
ther than those of their predecessors. They desired not only to secure 
existing stands of oak and pine, but also deemed it advisable that any areas 
particularly suited to the growing of these species should be set apart and 
protected, so that they might supply timber in perpetuity. The instruc¬ 
tions of the British Government to the first Governor, James Murray, are 
clear on this point and these instructions were repeated when Governor 
Guv Carletox took up his duties in 1775. 

If this policy had been followed, and non-agricultural lands reserved 
for timber as settlement advanced into the country, the whole history of 
timber regulations and the development of the timber industry in Canada 
would have^ been changed and Canada would have been better off in regard 
to both agricultural and forest development, but this was not to be. Such 
a policy of examination, segregation and conservation was over a century 
m advance of the time. Nor, regrettable as was this falling away from an 
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ideal, could an adhesion to such a policy be expected under the circum¬ 
stances. When over one hundred years later men supplied with the latest 
information were still talking about “illimitable" and “inexhaustible" 
forests it was not to be expected that in 1775, before the days of system¬ 
atic surveys, men would have the foresight to persist in conserving what 
seemed almost too cheap and too abundant. 

The trade in timber for the British navy began practically with the 
British occupation of the country. The commercial trade followed in the 
wake of this business. In fact it was begun by the contractors who received 
licenses to cut timber for the navy. This commercial trade, however, grew 
very slowly, chiefly owing to the opposition of British builders who 
claimed that timber from the Baltic region was much superior to that 
from Canada. 

During and after the Napoleonic wars, however, the British govern¬ 
ment imposed heavy duties to pay for those wars, and in these duties gave 
substantial preference to the colonies. In 1803 Great Britain imported 
12,133 loads (a load equalled 50 cubic feet) of timber from British North 
America and 280,550 loads from European countries. In 1820 the figures 
had changed to 335,556 loads from the colonies and 166,600 loads from Euro¬ 
pean countries. 

In the early years of the nineteenth century, timber was imported from 
the United States into Canada, but only for the purpose of shipping out 
again to Britain in order to take advantage of the preference granted to 
colonial timber. Duties on such timber coming into Canada were imposed 
by an Act passed by the British Parliament in 1820. Shortly after this, 
Canada began to export lumber to the eastern United States and from that 
time onward the trade grew very rapidly, until in 1867, the year when the 
British North American colonies were confederated into the Dominion of 
Canada, the value of timber exported to Great Britain was $ 6,889,783, 
while the value of that exported to the United States was $ 6,831,252. The 
growth in the home use of timber has been even more rapid than that of 
the export trade. 

Genesis and development of Canadian Timber Regulations. 

In the military, political and commercial exigencies of the nineteenth 
century the policy of conserving any natural resources was almost com¬ 
pletely forgotten. There were individuals who had more information than 
their neighbours on this subject, but, speaking generally, the idea of all peo¬ 
ple in Canada was that the sooner the adjacent and circumjacent forest 
was removed the better, because then the area of agricultural settlement 
would be increased and this was the hope and aim of the legislators and the 
people alike. In the settlement of Eastern Canada from the Atlantic to 
Lake Huron the progress of settlement was practically always from a water¬ 
way into the interior. The settlement was founded on a seacoast, bay, 
river or lake, and townships or parishes, ranging from three to ten miles 
square, were marked off extending landward from the water's edge. Behind 
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the front row of townships came another, and, so on, into the interior, 
as far as the need of the day demanded. The people saw the first and 
second rows of townships cleared and filled with farmers, and reasoning 
from these totally insufficient data, they imagined that the timber adminis¬ 
tration would settle itself. The} r thought that all that was necessary was 
to give the lumberman the right to take of the timber and that the farmer, 
ever on his heels, would press him further into the interior where it was be¬ 
lieved more and better timber existed. In fact this idea of getting the lum¬ 
berman to take of the timber without delay was so strong in the minds of 
early legislators that a clause was inserted in all contracts in Upper Canada 
and Lower Canada (Ontario and Quebec) that they must cut at least one 
thousand feet per acre per year. This was later reduced to five hundred 
feet per year, but the underlying idea remained as the spirit of the regula¬ 
tions. In the public mind the real and natural occupier of the land was 
the farmer and the lumberman was viewed as a necessary evil, who must 
be tolerated because he paved the way for the farmer. When anything 
like lack of markets or transportation interfered with the operations of 
the lumberman the settlers did not hesitate, even long after the timber trade 
was established, to cut and burn the most magnificent timber in huge 
piles containing thousands of feet. 


Lands leased, not sold to lumbermen. 

This being the state of affairs, the system of leasing tracts of land to 
lumbermen for sufficient time to enable them to take of the timber was the 
natural outcome. When a settlement was begun, say at the mouth of a 
river, a lumberman would be given in the spring the lease of a block of land 
technically known as a “ limit " (i), either back of the settlement or farther 
up the river, with the understanding that he would take of the timber dur¬ 
ing the following autumn and winter, so that farmers might enter upon the 
land the next spring. Thus in a great part of Eastern Canada to-day the 
timber is cut b\ lumbermen who lease the ground upon which the timber 
grows from the government, under an annual lease which terminates on the 
fiist day of May. Since the lumberman was viewed as a bird of passage, 
always being pushed farther back into the unknown interior where in the 
public mind the timber was always 4 4 illimitable and inexhaustible ” 
he did not gain possession outright of the land on which the timber grew! 
While in the province of Nova Scotia the great proportion of the timber land 
is held by purchase or grant in fee simple yet, viewing the whole of Canada, 
the proportion of timberland held in fee simple is so small that practically 
the leasing system may be said to be the rule. Probably less than 5 percent, 
of the tnnberlands of Canada are owned in fee simple, the remainder bein<* 
owned by the different provincial governments or by the Dominion Govern* 


80 because thc lcssee not cut timber outside certain stated limits or bound- 
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nient, and such areas as are now being worked are leased to the lumber¬ 
men, the revenue arising from leases and timber dues going to these govern¬ 
ments and amounting at the present time (1916) to about $7,500,000 
per year. 

The point that is overlooked in the theory that the lumberman is to be 
regularly pushed back as settlement advances is that all soils are not 
suited for agriculture. If it had been conceived by the general public in Ca¬ 
nada, say in 1840, that there were tracts of laud near the first settled parts 
of all the eastern provinces that would grow fine timber but would never 
grow profitable grain or root crops, then provision, probably, would have 
been made for managing these areas permanently as forests. The law would 
not have been based on the supposition that timber was but a passing re¬ 
source but a classification of soils would have permitted the two industries, 
farming and lumbering, to be developed side by side to the best advantage 
of both. 

When the lease was executed, since the timber was the object of the 
lessee, the ground rent was set at a figure comparatively trifling. There 
was then a stumpage tax (1) (or dues ) of so much per thousand feet, which 
was collected annually after the timber had been cut and measured. It 
was later seen, however, that one limit might be much more advantageously 
situated as to transportation or have a better quality of timber than an¬ 
other and that a uniform stumpage tax alone was unfair. This was got over 
by auctioning off these leases to the highest bidder. The dues and ground 
rent being fixed, the government asked for a premium or “ bonus ” over 
and above these fixed charges and the lumberman who offered the highest 
premium got the limit. Starting at an average of about five dollars per 
square mile of limit in the sales of 1849, these premiums rose steadily with 
the advance in the price of timber until in the Ontario sale of 1903 the average 
premium over a large number of limits was over $ 4000 per square mile 
and the highest premium paid was $ 31,500 per square mile for a limit 
ten miles in extent. 

Since the undertying idea of the present timber regulations is that the 
land will eventually be* occupied by the farmer, there is generally a pro¬ 
vision in the older leases whereby upon notice being given the lumberman 
must, at the date fixed, abandon part or even all of his limit to allow farmers 
to settle and begin operations. These farmers can use the timber, or cer¬ 
tain parts of it, without paying stumpage dues or rents. The result has 
been that again and again men who had nc> intention of farming secured 
the right to settle on lands for the ostensible object of cultivating them when 
their real object was to cut the timber and sell it. This class of men is 
known as the ‘'bogus settler”; and the drawing of a fair line between 
the lumberman and the real settler on the one hand, and the bogus settler 


(i) ,£ Stumpage tax ” gets its name from the fact that in the early years the collector of tim¬ 
ber revenue counted the number of stumps and from this estimated the amount of timber cut 
and the amount of the tax. In recent years a government measurer or ie scaler ** measures the 
actual logs as they are cut. 
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on the other has for half a century been one of the difficulties of Canadian 
forest administration. 

This plan of annual leases, with ground rent dues and bonuses, con¬ 
tinued to be the method for many years in Canada, and, generally speaking, 
when the interior provinces and British Columbia came to be opened up it 
was the method applied to the forests therein. 

Canada, it must be remembered, existed previous to 1867 as a group 
of British Colonies each independent of all the rest, though all owing 
allegiance to Great Britain. When the colonies on the eastern side of the 
continent were federated into the Dominion of Canada in 1867 an apportion¬ 
ment of assets and liabilities, rights and duties, was made as between the 
colonies (which at that time became provinces) and the new Dominion or 
federal government. By this apportionment the provinces retained the 
possession and management of their lands and forests. British Columbia, 
which was a British Colony on the Pacific coast, came into the federation 
later under the same arrangement. One of the objects British Columbia 
had was to get railway connection with the Atlantic coast and, to assist 
in securing this, British Columbia granted to the Dominion Government 
a strip of territory forty miles wide and about five hundred miles long 
through the province from east to west — twenty miles on each side of the 
railway which should be built. , 

Canada consisted then of the old colonies of Nova Scotia, Prince Ed¬ 
ward Island, New Brunswick, Quebec and Ontario (Lower Canada and Up¬ 
per Canada) on the Atlantic Seaboard. British Columbia on the Pacific 
joined the confederation a little later. In the interior was a stretch of 
prairie country, roamed over by bison and redmen (North American In¬ 
dians), and, since 1670, under the control of a British trading company — the 
Hudson's Bay Company*. The Dominion of Canada, for a cash payment and 
other considerations, bought out the rights of the Hudson's Bay Company, 
and after a period of direct federal control, created three provinces in this 
territory: Manitoba. Saskatchewan and Alberta. These provinces were 
given a cash subsidy in lieu of their lands, minerals and forests. The re¬ 
sult is that the older provinces, that were originafiy colonies, retain the 
management of their lands and forests, while in the newer provinces of 
Manitoba. Saskatchewan and Alberta, and in the fortj^-mile-wide strip 
through British Columbia on each side of the Canadian Pacific Railway, 
the Dominion Government manages the lands and forests. 

The settlement and commercial and governmental development of 
Canada from the Atlantic coast to the Rocky Mountains has been uniform 
from east to west, and throughout this region the selling of the timber and 
the leasing of the land under it by the government to the lumberman has 
been the basis of the timber administrative system. British Columbia, 
the only province which lies west of the Rocky Mountains, was settled by 
people who reached it from Great Britain and Eastern Canada by way of 
Cape Horn or the Isthmus of Panama or by the overland route through 
the United States. Lumbering in this province was begun in 1827 by 
Dr. John McLaughlin, a Chief Factor of the Hudson's Bay Company, who 
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set up a saw-mill which sawed one thousand feet, board measure, a day. 
Even here, however, the leasing system was the basis. 

The underlying theory that the farmer would soon push back the lum¬ 
berman from his present limits into the unexplored hinterland is the pro¬ 
bable reason for the indefinite character of these leases in regard to termi¬ 
nation. In the first instance they were all yearly leases and to-day the 
great majority retain this form. In Nova Scotia the small amount of forest 
laud held by the Crown is leased for varying terms from one year up to 
99 years; in New Brunswick there is now a fixed term of twenty years 
with the right to renew for ten or twenty years under certain conditions; 
in Quebec, Ontario and the Prairie Provinces the leases are all annual in 
form. In Quebec, it is stated that where the land is unquestionably non- 
agricultural the leases have, through custom, become practically per¬ 
petual and the government has announced that it will not change the terms 
oftener than once in ten years. In Ontario, the Crown has always contend¬ 
ed that the leases were for one year only and that while it renews them from 
year to year on non-agricultural land, it can at any time terminate the lease 
by giving six months' notice. It has also announced that it will not alter 
its dues and ground rents oftener than once in ten years. Recent sales in 
Ontario have been by auction for a rate per thousand feet, board measure, 
of the standing timber. There are no dues oi bonuses and the purchaser 
is given a limited time in which to take off the timber, after which the land 
reverts to the Crown. 

British Columbia has recently made an elaborate revision of its system. 
By this revision most of the leases become perpetual but the government 
takes power to revise the terms every five years. These dues are fixed on 
a basal price for lumber at the mill. If at the end of any five year revision 
period the price shall have risen above this base price then the government 
will take an increased royalty or tax in proportion to the increased price. 

All the governments make provision for fire protection and have called 
upon the lumbermen to pay an increasingly large proportion of the cost of 
this protection on lands leased to lumbermen ; the governments, of course 
paying the whole cost of protection on the areas of forest land where the 
Crown has not yet parted with the right to cut the timber. 

The policy of forest reserves, that is of land unsuited to agriculture 
set apart to grow timber for ever, is a recent development in Canada and 
the method of conducting operations on these reserves is one of the ad¬ 
ministrative problems now being worked out in this country. 

Methods of Canadian Lumbering. 

All of Eastern Canada drains into the Atlantic through great lakes and 
rivers. The great forests were on the banks of these rivers and their tri¬ 
butaries. This w'as also largely true of British Columbia in respect to the 
Pacific, so that with comparatively small exceptions all of Canada's lum¬ 
bering operations have been carried on by water. Under this system the 
trees are felled in the autumn and -winter, drawn by horses to the rivers and 
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streams and piled on the ice which at that time covers the surface. When 
the rivers break up in the spring the freshet carries the logs with it out to 
the mouths of the rivers, where they empty into the great rivers like the 
St Lawrence or Ottawa or the great lakes like Huron or Ontario. Here 
the logs are boomed (i) and the logs of the different owners separated by 
means of the timber brands on the ends of the logs. The logs thus 
separated are sawn into boards and planks in the mills located along the 
river bank. 

The practice is now prevalent of bringing the mills as close as possible 
to the forest and shipping out only the finished product, but in the early 
days the mills were located at lumber centres on the great rivers and the 
logs were formed into rafts and these rafts were floated down the rivers, run 
over rapids and towed across lakes to the mill. For many years the export 
trade consisted largety of square timber, that is timber squared by the axe 
in the woods. This trade, which employed many hundred sailing ships, 
had its centre at the port of Quebec, where sometimes as many as three 
hundred ships were to be seen loading at one time. It reached its highest 
point about 1870 and since that, owing to the wastefulness of the trade and 
the dangerous condition in which it left the woods, owing to the chips 
and debris, it has been attacked from both the commercial and legislative 
sides and had dwindled away to alpiost nothing. 

Nowadays the steamer, schooner or barge carries the sawn lumber from 
the lake port or river town to the seaport where it is loaded on ocean-going 
ships. The method thus differs from those employed in the United States, 
where the transportation is largely done by logging railways. This water 
transportation feature with the risks and dangers attending the “ driving ” 
of the logs down the small streams and, attending the " booming ” and 
" rafting ” and “ shooting ” of rapids and running of ‘‘ log-chutes ”, has 
bred up a hardy, adventurous class of men equally skilful in the use of 
the axe, the pikepole (2) and the paddle, and has developed a literature 
in prose and verse which has forever given a touch of romance to 
Canadian lumbering. 


The Forest Trees of Canada 

by 

R. G. Lewis. 

Coniferous forest growth prevails over the greater part of Canada's po¬ 
tential forest area. If we eliminate from our conception of potential forest 

(i) " Boomed ” ; that is floated into great enclosures formed of floating logs chained to¬ 
gether end to end and anchored to piers set in the liver. As the logs float through a narrow 
entrance the river men or ** log drivers n skilfully direct them into the enclosures of the differ¬ 
ent owners as indicated by the brands or marks on the logs. 

(s) The pikepole is a pole fifteen or twenty feet long fitted with a sharp spike and hook at 
one end, which pole the river " driver ” uses to balance himself as he walks along th.e floating, 
rolling logs, and to draw the logs into the desired channels or away from rocks. 
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that which grows on land fit for agriculture we eliminate most of the hard¬ 
wood forests of commercial value. In the rigorous climate of Canada de¬ 
ciduous-leaved trees, as a general rule, are found in commercial sizes and 
quantities only on the better sites. Where coniferous forests are destroyed 
by fire or lumbering operations and deciduous-leaved trees, such as the 
birches and poplars, establish themselves by means of their light wind-borne 
seeds, the change is only a temporary one. The original coniferous forest 
will eventually re-establish itself b}" its more persistent growth. 

In Canada there are approximately 150 different species and varieties 
of trees. Only 32 of these are conifers but the wood of these forms 95 per¬ 
cent of our forest products, and the trees themselves cover an even larger 
proportion of our potential forest area. 

While the actual number of species of deciduous-leaved trees seems large 
in comparison to their commercial importance, out of a total of some 11S 
species and varieties, only four or five are worthy of comparison with the 
conifers. The others form the northernmost fringe of the great interior 
hardwood forest type of the United States. Many of these species are con¬ 
fined in Canada to a narrow strip of territory along the north shore of Take 
Erie and as far as the discussion of Canada's timber resources are concerned 
they may be classed with exotic tree growth. 

The five native spruce species are all of commercial importance. Spruce 
lumber formed over one third of the total output of Canadian sawmills 
in 1914. Spruce pulpwood is used in preference to all others and in the 
same year formed over two thirds of the total quantity of pulpwood 
consumed in Canadian pulprnills and exported in the raw or un¬ 
manufactured state. The wood has a long, tough, colourless fibre and 
being free from resin is considered to be the best material for pulp 
manufacture on the market of the world. 

Spruce is also used for railway ties or sleepers, telegraph, telephone and 
electric light and power line poles, cooperage, mining timbers, fencing and 
firewood. Of the five native spruce species the white spruce (Picea cana¬ 
densis) is the most abundant and the most important commercially. With 
black spruce (Picea mariana) it ranges from Labrador to Alaska, extending 
northward almost to the limit of tree growth and southward into the 
United States. Toward the northern limits of its distribution the tree, of 
course, does not reach commercial size being in many cases little more than 
a prostrate shrub. 

The black spruce (Picea mariana) is of less value, being a smaller, slow- 
growing tree, often confined to swampy situations and reaching saw log 
or pulpwood sizes only under more favourable conditions of growth. The 
red spruce (Picea rubra) is confined in its distribution to the Province of 
Quebec and the Maritime Provinces. Its wood is considered to.be of greater 
technical value than that of the other spruce species, but it is not usually 
so abundant on the market as the white spruce. The western species (Picea 
Engelmanni and Picea Sifchensis) are not found east of the Rocky Mount¬ 
ains and their utilization is confined to the Province of British Columbia, 
they being essentially Pacific Coast trees. Their wood is of high technical 
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value and can usually be obtained in larger dimensions than that of the 
other spruces, as the trees attain great size in this region. 

As their distribution is restricted and as they are found growing with 
trees of greater commercial value, their lumber does not assume great 
national importance at the present time. 

There are nine distinct pine species native to Canada, and of these, six 
are of great commercial importance. The eastern white pine (Pinm Sivo- 
bus) is the most'valuable coniferous wood in Canada. It has superior qua¬ 
lities for the wood worker and enjoys a world wide reputation. Up to a 
few years ago it was the most important wood in Canada in point of quantity 
of lumber sawn and exported in the form of square timber (Quebec pine). 
Owing to increased scarcity of good material the wood has fallen off in pro¬ 
duction till its place has been taken at the head of the list by the spruces, 
of which there is a greater supply of available material. The wood of 
white pine is soft, easy to work, fairly durable and strong in comparison to 
its weight. Its most valuable quality in addition to these is its faculty for 
holding its shape with a minimum of shrinking or swelling once it has been 
properly seasoned. In this latter respeet there are a few woods of commerce 
that can surpass it. The western white pine ( Pinus monticola) is similar 
in most respects to the eastern species. It is a smaller tree, of comparatively 
rare occurrence and is of minor commercial importance. In distribution 
it is confined to the province of British Columbia while the eastern white 
pine is found from eastern Manitoba to the Atlantic seaboard. The remain¬ 
ing pine species are sometimes classed as “hard pines”, their wood being 
harder and more resinous than that of the “ soft ” or white pines. The red or 
Norway pine of eastern Canada and the western 37’ellow or “ Bull ” pine of 
the interior of British Columbia (Pinus resinosa and ponderosa) are valuable 
sources of light structural timber and are also sawn into lumber. The two 
jack pines ( Pinus Banksiana of the east and north and Pinus Murray ana of 
the Rocky Mountains and British Columbia) are not considered as valuable 
timber producing trees although they are both used locally for' rough con¬ 
struction. J ack pine railway ties are used to an enormous extent on the newly 
constructed transcontinental railway lines as the wood is handy to the right- 
of-way and can be obtained in sufficient quantity with a minimum of haulage. 
In 1914 over forty per cent of the ties used in Canada were of this wood. Its 
cheapness and abundance are its .most important characteristics in this 
respect. In the manufacture of “ Kraft ” pulp by the sulphate process it 
has been found that jack pine is a satisfactory raw material and the use of 
the wood for this purpose has increased in the last few years very greatly. 
There are three other species of the genus Pinus that reach tree size in 
Canada, but these are only of local importance for firewood. 

The Douglas fir (Psetidoisugapiucronata) often erroneously called “Ore¬ 
gon Pine ”, of British Columbia and the Pacific Coast is the only representa¬ 
tive of its genus in Canada. It yields more lumber annually than any 
other single species in America. The cut in Canada represents over 15 
per cent of the total lumber production. The tree in Canada is not found 
east of the Rockj^ Mountains, the greater part of the lumber being obtained 
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in the Coast Region of British Columbia. This is Canada's largest tree 
and 1 from it larger timbers can be obtained than from an}" other tree in 
America, with the single exception perhaps of the California Redw r ood (Se¬ 
quoia). Up to the present time its use has been largely confined to structural 
purposes but its attractive grain and figure are winning for it popula¬ 
rity as a wood for more decorative purposes such as interior finish and ca¬ 
binet work. The wood comes fourth in importance in Canada as a material 
for railway ties and is used extensively for mining timbers. It is noted 
chiefly for its strength and durability and the dimensions in which it can 
be obtained. 

There are three hemlock species in Canada's forests, two of which are 
valuable timber trees. The eastern hemlock ( Tsuga canadensis) is abund¬ 
ant throughout its range in the eastern provinces, but is not found west 
of the province of Ontario. 

The wood is used chief!}' for rough, cheap construction especially house 
framing. It is fairly strong but has many objectionable features from the 
woodworker's standpoint, being rough, harsh, splinter}', and difficult to 
work. It is not durable in contact with moisture but supplies the demand 
for a cheap, strong material for many purposes. The wood is also used for 
railway ties, poles, mining timber, pulpwood and firewood. Its bark is 
a valuable source of tannin. The western hemlock has few of the objec¬ 
tionable technical features of its eastern relative. This tree (Tsuga h'ete- 
rophylla) is found in Canada only in the province of British Columbia, and 
is becoming more valuable each year as the prejudices due to its name are 
overcome. The two trees in Canada in 1914 yielded over eight per cent 
of the total lumber production of the country. 

There is only one balsam fir in eastern Canada (Abies balsamea). The 
tree is found from Labrador to Alaska covering practically the same geo¬ 
graphical distribution as the white and black spruces. Its wood is sawn 
into lumber to take the place of more valuable woods for rough construc¬ 
tion as it has few technical qualities which would recommend it for any other 
use as lumber.. The purpose for which the wood of this tree is best suited 
is in the manufacture of wood pulp for paper making. The tree, in nature, 
occurs mixed with spruce and it is cut and marketed with that wood. Bal¬ 
sam fir has the requisite length and toughness of fibre for pulp making and 
in spite of the fact that it gives a slightly.lower yield of pulp per cord and 
contains a higher percentage of resin than spruce its use is increasing. In 
1914 one fourth of the pulpwood cut was of this species. 

There are three western balsam fir species whose wood is very similar 
to that of Abies balsamea . . The most important of these at present is pro¬ 
bably the. Alpine fir (Abies lasiocarpa) Where these western species are uti¬ 
lized their wood is put to similar uses to those of the eastern species. They 
are confined in their distribution to the Rocky Mountains and the Pacific 
Slopes. 

There are only two species of the genus Thuya, commonly called 
“ Cedar " in Canada. They are both of great commercial importance, each 
in its own region, as their ranges do not overlap. The wood of the cedars 
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is the most durable of the conifers of the Dominion. The eastern tree; 
white ceda.r(Thuya occidentalis ) is found from the Atlantic to the south-eastern 
part of Manitoba, It does not extend as far north as some of the other 
conifers and is nowhere very plentiful, being confined to moist situations. 
The wood has become so scarce in Eastern Canada that the supply is not 
equal to the demand and the market for a light, durable wood is being partly 
filled by imported cypress (Taxodium distichum) from the southern 
United States. Cedar is preferred to all other native woods for shingles 
and all structural work exposed to moisture. In spite of the fact that the 
wood is not strong, its great durability in contact with the soil makes it a 
valuable railway tie material. In 1914, this wood came second on the list 
for railway ties purchased by Canadian railways. It isjused in enormous 
quantities both locally and for export for fence-posts and its use for this 
purpose is largely responsible for the increased scarcity of the lumber, as 
young trees are used before the} 7 have time to reach saw log sizes. The 
western red cedar (Thuya plicata) is one of the giants of the Pacific Coast, 
being only surpassed in size by Douglas fir. Its wood is sawn into lumber 
of large dimensions and is made into shingles to a greater extent than any 
other wood in Canada. 

Birch is Canada's most important hardwood and one of the few woods 
of this class where the exported material exceeds that imported. There 
are at least seven native species but only two are worthy of any detailed 
discussion. The yellow birch (Betula luted) is the source of the most valu¬ 
able birch lumber used for flooring, furniture, cabinet w y ork and vehicle 
stock. The tree grows only in Ontario, Quebec and the Maritime Pro¬ 
vinces and does not reach commercial dimensions north of the height-of- 
land between the St. Eawrence River and Hudson Bay. Its wood is hard, 
heavy, strong and tough but is not durable in contact with moisture. 

The paper birch (Betula alba var. papyrifera) has a much wider distri¬ 
bution and is more abundant in its range, being common from the Atlantic 
to the Rocky Mountains. Its w r ood is softer, weaker and less durable than 
the yellow birch and is not at present of great commercial value. It is 
usually considered as a “ weed tree ”, as it springs up with marvelous alac¬ 
rity on burned-over or cut-over areas. It has certain qualities of tough¬ 
ness and compactness which will in time win it a place among our more im¬ 
portant woods when these qualities are better understood. The tough, 
resinous bark of this tree has supplied the aborigines for centuries with the 
material for covering their famous “ birch bark canoes 

Of the three native tamarack or larch species, two are worthy of note. 
The eastern tamarack (Larix laricind) is found in every province in the Do¬ 
minion in swampy situations. Its wood is hard, strong and durable, being 
similiar to that of Douglas fir and the Southern hard pines. The western 
larch (Larix occidentalis) is more important commercially. It is found only 
in British Columbia but grows on better sites and reaches greater size than 
the eastern tree. The wood of these two species together is cut into lumber 
and also used for railway ties, coming third on the list in 1914, and for mining 
timbers and fencing. 
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The maple, whose leaf is the national emblem of Canada, is our se¬ 
cond most important hardwood and is represented in Canada by nine or 
more species scattered from the Atlantic to the Pacific. Only one species 
however can be considered here. The sugar maple or hard maple (Acer sac - 
charum) produces the most valuable lumber and, like birch, is used for furni¬ 
ture, vehicle stock and interior house finishing. The sap of this tree is the 
source of maple syrup and sugar. 

Basswood (Tilia americana) is a valuable wood for cabinet work of 
all kinds but being restricted in distribution and in great demand the avail¬ 
able supply has almost disappeared, It formed less than one per cent of 
the lumber produced in Canadian sawmills in 1914. 

Elm, represented by three species in Canada, is a valuable vehicle 
wood. Beech, ash, oak, butternut, chestnut, hickory, cherry, black wal¬ 
nut, tulip, black gum, red alder, sycamore and sassafrass are all valuable 
woods and are still sawn into lumber in Canada, but in most cases the supply, 
which was never large, has dwindled almost to insignificance. 

The poplar species, of which there are seven native to Canada, are for 
the most part considered as " weed trees’" but, like paper birch and jack 
pine they produce great quantities of material which will eventually be¬ 
come valuable at least for some purpose when their qualities are better 
appreciated and when the scarcity of the more valuable of better understood 
woods will make their careful utilization imperative. 

The following is a list of the important tree species of Canada and some 
of the minor ones. The nomenclature is in accordanc with Grays’s Botany 
and the common names given are those used by the Forestry Branch of the 
Department of the Interior. These latter names have been chosen with the 
the idea of conforming as closely as possible with names in common use 
by lumbermen and foresters in Canada but where duplication of names has 
given rise to confusion the most suitable name has been chosen. 

CANADIAN TREE SPECIES. 


I. — Conifers. 


Pirns Strobus 

White pine 

>■> moniicola 

Western white pine 

a flexilis 

lumber pine 

n albicaulis 

• White-barked pine 

a ponder osa 

Western yellow pine 

» rigida 

Pitch pine 

a rest nos a 

• Red pine 

j Murmyana 

IyOdgepole pine 

a Bankdana 

Jack pine 

Larix laricina 

Tamarack 

» occidental^ 

Western larch 

» Lyallii 

Alpine larch 

Picea Mariana 

Black spruce 

a rubra 

Red spruce 

j > canadensis 

White spruce 

» Engelnumni 

Eugelmann spruce 
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» sitchensis 

Tsuga canadensis 
» heterophylla 

a Mertensiana 

Pseudotsuga mucronata 
Abies balsamea 
o amabihs 

» grandis 

» lasiocatpa 

Thuya occidentals 
» plicata 

Chamacyparis nootkatensis 
J uni per us communis 
.» virginiana 

» scapular um 

Taxus brevifolia 


Sitka spruce 
Hemlock 
Western hemlock 
Black hemlock 
Douglas fir 
Balsam fir 
Amabilis fir 
Lowland fir 
. Alpine fir 
Cedar 

Western cedar 
Yellow cypiess 
Juniper 
Red juniper 

Rocky Mountain juniper 
Western yew. 


II. — Hardwoods. 


Juglans cinerea 
» nigra 

Carya cordiformis 

» ovata 
4 alba 
» glabra 

Populus tremulmdes 

» grandidentata 
>' balsamifera 

» angusiifolia 

a acuminata 

a trichocarpa 

» deltoides 

Salix sp. 

Carpinus caroliniana 
Ostrya virginiana 
Betula lenta 
» lutea 
a popuhfolia 

a alba var. papyri/era 
» occidentals 

a alaskana 
a fontinalis 
Alnus sitchensis 
» oregona 
* tenuifoUa 
» incana 
Fagus grandifolia 
Castanea deniaia 
Qu& cu$ rubra 
» palustris 

* coccinea 

st velntina 

a alba 


Butternut 
Black walnut 
Bittemut hickory 
Shagbark hickory 
Mockemut hickory 
Pignut hickory 
Aspen 

Large-toothed aspen 

Balsam poplar 

Narrow-leafed cottonwood 

Lance-leafed cottonwood 

Black cottonwood 

Cottonwood 

Willow 

Blue beech 

Irouwood 

Sweet birch 

Yellow birch 

White birch 

Paper biich 

Western birch 

Alaska birch 

Mountain birch 

Sitka alder 

Oregon alder 

Mountain alder 

Spreckled alder 

Beech 

Chestnut 

Red oak 

Pin oak 

Scarlet oak 

Black oak 

White oak 




THE FOREST TREES IN CANADA 


I24I 


* Garryana 

•> stsllata 

» ntacrocarpa 

» bicolor 

» prinoides 

» pyinus 

» Muhlcnbergu 

Ulmus americaiia 
3 racemosa 

» /zzZm 

Celtis occidentals 
Morus rubra 
Magnolia acuminata 
Linodendron tuh pi terci 
Asimina triloba 
Sassafras variifohum 
Hamameks virginiana 
Platanus occidcntahs 
Pyrus amencana 
Amelanchicr canadensis 
» spicata 

Cratcegus sp. 

Primus nigra 

» pennsylvanica 

» emargmata 

» virginiana 

» demissa 

» serotina 

Cercis canadensis 
Gymnocladus dioica 
Rhus typhina 
Acer spicatum 

» pennsylvanicum 
» macrophyllnrn 
i> circinatum 
i) Douglasii 
» saccharum 
» saccharinum 
» rubrum 
» Negundo 
Tilia americana 
Nyssa sylvatica 
Cornus florida 
» Nuttalki 
A rbutus Mensicsii 
Fracinus quadmnguJata 
» nigra 

» americana 

» pennsylvanica 

a pennsylvanica (vat\ lanceolata ) 

» oregona 


Garry oak 
Post oak 
Burroak 

Swamp while oak 

Dwarf Chinquapin oak 

Chestnut oak 

Chinquapin oak 

White elm 

Rock elm 

Red elm 

Hack berry 

Red mulberry 

Cucumber tree 

Tulip tree 

Pa paw 

Sassafras 

Witch hazel 

Sycamore 

Mountain ash 

Service berry 

Saskatoon 

Hawthorn 

Canada plum 

Bird cherry 

Bitter cherry 

Choke cherry 

Western choke cherrv 

Black cherry 

Red bud 

Kentucky coffee tree 
Staghorn sumach 
Mountain maple 
Striped maple 
Broad-leaved maple 
Vine maple 
Dwarf maple 
Sugar maple 
Silver maple 
Red maple 
Manitoba maple 
Bass wood 
Black gum 
Flowering dogwood 
Western dogwood 
Madrona 
Blue ash 
Black ash 
White ash 
Red ash 
Green ash 
Oregon ash 
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956 - The Agricultural Products of Portuguese Guinea.— Machado da Fonseca joa- 
quim., in Revista Apommca , Xlth year (2nd Series), Vol. 2, Nos. 13-16, pp. 43-81, 
1 diagram -f 1 map. Lisbon, 1915. 

Report on a voyage of agricultural exploration carried out with a view 
to organisation of the colonial agricultural services in the province of Por¬ 
tuguese Guinea, by the order of the Portuguese Government, together with 
replies to a detailed list of questions prepared by the Government of the Co¬ 
lony and the General Direction of Colonies. 

Son,. — The cultivable soils of this province are generally clayey-humous- 
limestone. They are sometimes, but rarely, richer in clay; others of them 
again (those of Cachen) are rather sandy. Being generally very fertile, 
they need no manuring, and are admirably adapted for the intensive cul¬ 
tivation of all tropical plants. From 10 analyses of soils made at the super¬ 
ior Agronomic Institute at Lisbon the following data representing extremes 
are obtained: 


Composition oi Soils in Portuguese Guinea . 


Fine earth. . . 
Moisture. . . . 
Organic matter 


95S-100G 
12- 48 
32- 146 


Nitrogen. . . 

Phosphoric add 
Potash. 


The predominating cultivations are the following: 

Cereals. — Rice and maize form the bases of native foods. Mountain 
rice is cultivated on the following method: after the first rains all 
the weeds are pulled up and burnt, the ashes spread over the land, the latter 






DEVELOPMENT OF AGRICULTURE IN DIFFERENT COUNTRIES 1243 


being given a superficial cultivation, the seed is sown broadcast, and weed¬ 
ing is continued until harvest. Paddy is treated in the following manner: 
from the end of May to June the seeds are sown; the plantlets are transplant¬ 
ed one by one when they have reached a height of 6 to 8 inches; the rice 
field is kept free from weeds and is flooded. With the weeds which have 
been pulled up and afterwards stacked small dykes are made. The crop 
is got in from December to March. To sow 1 acre, from 11 ¥> to 12 bushels 
of rice are used. The average crop is from 44 y 2 to 47 bushels per acre. 
The market price is is. 2 V 2 d. per gallon for the paddy, and 1 s. 7 V 2 d. per gall, 
for the rice not in husk. There are also grown : Zea Mays , Pennisetwn 
typhoideum, Andropogon Sorghum , etc. 

Leguminous Crops. — Beans are chiefly grown. 

Starch Crops. — Sweet and bitter cassava and the sweet potato 
are chiefly cultivated. 

Textile Plants. — The cotton plant is grown, though to a limited 
extent, in the regions of Farim, Bolama, Bafata, Buba and Cacine in conse¬ 
quence, undoubtedly, of a distribution of seeds made some years ago by the 
Government. In the region of Farim, the winter observed specimens of 
Gossypium herbaceum and G. barbadense of excellent growth and abundantly 
productive. With the cotton the natives manufacture certain articles for 
their personal use. 

Crops yielding Oil. — Arachis hypogea in cultivated to a large ex¬ 
tent on the following method : After the first rains, that is from the end of 
May to the month of July, the soil is superficially dressed, after which sow¬ 
ing is done in rows at the rate of 40 to 44lhs. of seed per acre, the seed 
being afterwards covered. The crop is taken off from December to 
March. The average unit production is 1 340 to 1 600 lbs. per acre. The 
average selling price on the market is 0.73 d. per lb. The ground nut 
is not cultivated by the natives alone, but also on lands granted to 
whites. Sesamum indicum is used, but is not cultivated. 

The trees or shrubs producing oil seeds or fruits are: Elaeis guineen- 
sis, Carapa Touloucouna , Ricinus communis, and, in addition, a shrub 
termed by the natives “ arcus ”, etc. Elaeis guineensis forms very extensive 
forests. It is not very productive however {13.2 lbs of kernels and 0.66 
gallons of oil per tree), and is poor in growth owing to the incisions made 
with the object of extracting the sap, with which palm wine is manu¬ 
factured. The exportation of coconuts is carried on to some small extent, 
but could be very much extended. 

Rubber Plants. — The wild rubber producing plants [Landolphici 
Hendelottii and L. senegalensis) are utilised direct by the natives in the re¬ 
gions of Farim and Batafa. The latex is gathered from November to May, 
by the use of primitive and destructive methods, namely, by incision, re¬ 
moval of the bark or felling of the trees. It is coagulated by leaving it 
exposed to the air in the presence of salt and tamarind juice which is found 
in abundance. It is dried in the sun, then shaped into balls and sold in 
this form. The dried rubber fetches 3 s, and the “ green ” rubber is. 5 d. 
per lb. There are no rubber plantations in the true sense of the word. The 
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rubber is exported from Portuguese Guinea to Hamburg, Marseilles and 
Havre. In 1912 there were exported 500.300 lbs. of a declared value of 
some £ 79 410. The writer believes that by prohibiting the burning of 
the wood and teaching the natives the use of a more rational method in 
gathering and coagulating, this production could be greatly increased and 
improved. 

Stimulating and Narcotic Plants. — Coffea arabica and C. libcrica 
grow in the regions of Bolama, Buba and Cacine; J heobroma Cacao at Bija- 
gos; Sterculia acuminata at Cacine. These plants thrive excellently but pro¬ 
duce little owing to complete absence of cultivation. Recently the “ Com- 
panhia Commercial Agricola dos Bijagos ” began cocoa cultivation by means 
of imported seeds. The results hitherto obtained justify hopes of great 
success. 

Sugar Plants. — The sugar-cane is cultivated in the regions of Farim 
and Batafa, which, according to the writer, are best adapted for this cultiva¬ 
tion. The mean annual temperature there is from 77 to 78.8° F. The rainy 
season occurs between May and October, and for the rest of the year the 
weather is dry; the lands are chiefly low and moist, of clayey humus-limestone 
composition. Several navigable streams can supply non-brackish water 
for irrigation, and also serve as easy and cheap ways of communication. 
The population is sufficient^ dense to furnish the necessary labour. In 
the plantations, all of which are conducted by settlers, the sugarcane cut¬ 
tings are generally planted at 20 inches distance in furrows 15 3 / 4 to 23 1 / 2 in- 
ches wide and 12 to 20 inches deep, 3 ft. 3 in. to 4 ft. 11 in. apart. For multi¬ 
plication the best shaped canes, still green, are selected. The middle part 
is reduced to fragments which are placed aslant in the furrow. The sow¬ 
ing work is carried out from March to May, and no manure is used. The 
after-management consists in weeding and keeping the irrigation ditches 
clear. This is a system which may be described as natural, because the sugar 
cane is grown along the rivers. The w r aters of the latter are forced up once 
a day by high tide, and rise to such an extent as to fill the irrigation ditches, 
which are arranged perpendicularly to the bed of the streams in question. 
Eight months after sowing, the cane is ripe. The crop is gathered from 
December to May. The plantation is renewed every 3 years, that is, 
after 3 crops. No sugar is manufactured. The whole of the cane grown is 
devoted to the production of alcohol. The juice yield of the cane is 48.5 % 
and the sugar yield 13%. This region is admirably suited for sugar-cane grow¬ 
ing, but is cultivated by 15 settlers only over a total area of 84 acres. The 
natives do not carry on this cultivation. In 1913, 790 675 lbs. of sugar 
were imported into Portuguese Guinea. 

Horticulture. — Many green vegetables are cultivated, which grow 
with surprising rapidity. 

_ Arboriculture and Sylviculture. — Among the most common 
fruit trees, the writer mentions : Anacardium occidentals, the pine-apple, 
Psidium Guajava (cultivated), orange, lemon, Carica Papaya , all cultivated, 
then : prickly pears, tamarind, banana and Zizypints Jniuba , utilised, but 
not cultivated. 
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The regions of Farim and Batafa are exceedingly rich in timber trees, 
such as: Swietmia Mahogani, Hasskarlia didymostemon, Milletia spp. 
(“ pau ferro ”), Dalbergia melanoxylon , Bombax spp., Borassus flabellifer (of 
which the fibres are also utilised), Adansonia digitata , the fruit of which is 
medicinal, etc. 


957 - Agricultural Education in Chile. —The Agronomic Institute of Santiago.— 

Valdivia Urbina, in La Vie agncoh et rurale , YIth year, No 26, pp. 465-466. Paris, 
June 24, 1916. 

In 1S42, under the auspices of the 'National Society of Agriculture there 
was founded in Chile the first practical School of Agriculture, the direction 
of which was entrusted to a Spanish specialist, Don Manuel de Arana Bo- 

RICA. 

Having been reorganised later on by an Italian scientific agriculturist, 
Don Luis de Sada, it was established on a fine farm covering more than 
330 acres situate on excellent alluvial soil about 10 feet deep, the said farm 
having been bought by the Government from General Don Manuel Bulnes, 
on the very outskirts of Santiago, the capital of Chile. 

This institution was organised on the model of the European schools 
of agriculture, and was given the name of Quinta Normal , “ Normal Farm 

Higher agricultural education began in 1873, by the creation, in the 
University, of a Chair of agriculture occupied by an agricultural engineer 
from Grignon, a Frenchman, M. Le Feuvre ; there was afterwards 
created a chair for the science of livestock-breeding etc., which was 
filled by' another French agricultural engineer, M. Jules Besnard. 

In 1874 there was founded at the Quinta Normal an establishment 
for higher agricultural education which assumed the name of “ agronomic 
Institute’', and of which Messrs. Le Fetjvre and Besnard undertook the 
direction. 

After numerous exhibitions organised by the National Society of Agri¬ 
culture , and which afforded a clear view of the progress achieved in the agri¬ 
cultural department, the Ministry of Public Works created a department 
for the Promotion of Agriculture and the Inspection of Agricultural 
Education. 

At the present time, all the agricultural Sendees are under the Mini¬ 
stry of Public Works and subject to supervision by the Inspection service 
just mentioned, except with regard to the Forest Inspection Department 
created recently, which is directly subordinate to the Ministry of Public 
Works. 

These services comprise: 

An Office of Agricultural Statistics; the Agronomic Institute of San¬ 
tiago ; five Practical Schools; a Station of scientific Agriculture, Oeno- 
logy, Plant Pathology, and Meteorology; a Veterinary Hospital; four Ser¬ 
vices of Regional Agricultural Engineers, who play a part similar to the 
French departmental professors. 

The area occupied by the " Quinta Normal ” of Santiago is divided 
as follows (1 hectare = nearly 2 K acres). 
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Park land.*. 

Hectares 

... 26 

Ares 

93 

Centiaies 

13 

Glass houses and winter gardens . 

• • * 

49 

33 

Experimental fields. 

* • • ' 

35 

78 

Zoological garden and Veterinary hospital. 

. . . 2 

3i 

95 

Pleasure garden. 

. . I 

24 

58 

Kitchen and Fruit garden. 

... 2 

34 

90 

Fruit tree nurseries. 

• • — 

26 

— 

Orchard . 

... 1 

77 

20 

Forest and ornamental trees. 

... 5 

6 

65 

Vineyard .. 

. . . 20 

97 

59 

Practical schools and plots annexed. 

« « * 2 

68 

41 

Stables and sheds. 

» • • ur " 

65 

82 

Groves, thickets, etc . .. 

... 2 

59 

4 

Annual torage plants. 

. . . 8 

— 

— 

Temporary grassland. 

22 

— 

— 

Grain crops. 

... 6 

— 

— 

Weeded crops. 

• • • 3 

6 

— 

Industrial plants. 

. . . 4 

— 

— 

Gardens for Live-stock shovs. 

... 2 

3i 

50 

Botanical gardens. 

. . . 2 

7o 

27 

Astronomical observatory. 

. . X 

69 

1 


The object of the Institute is to train up : farmer landowners or man¬ 
agers possessing the necessary scientific knowledge for the best working of 
the soil: technical managers for agricultural industries ; directors for the 
public departments connected with agriculture ; professors and assistants 
for agricultural education at the Institute itself and in the practical schools. 

Students are admitted after a competition from which only bachelors 
of science are exempted. Candidates must be seventeen years old at least. 

The period of study is four years, after which those students who have 
maintained a sufficient average standard receive the diploma of Agri¬ 
cultural Engineer. 

The school year begins in March and ends in December. 

The Institute, in addition to regular students, admits free students 
desirous of following a special course in one subject; the duration of their 
stay in the Institute is limited to two years. 

Education is entirely free, as is indeed the case in all educational 
establishments in Chile. 

It comprises the following courses : 

1. General agriculture: (a) agricultural climatology; (&) study of soils, manuring and 

manures; (c) plant reproduction. # 

2. Special agriculture: (a) agricultural work; (6) cultivation of food plants, industrial 
plants and grasslands. 

3. Arboriculture for forest, fruit and ornamental trees, and horticulture. 

4. Vine-growing and wine-making. 

5. Plant physiology and micrography. 

6. Plant pathology and agricultural entomology. 

7. Sylviculture. 

8. Applied organic chemistry. 

9. Agricultural chemistry. 

10. Analytic chemistry (quantitative). 
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11. Animal anatomy and physiology. 

12. Elements of veterinary medicine: {a) pathology and pathological anatomy ; { b ) ma¬ 
teria medica ; (c) veterinary clinic. 

13. Livestock: (a) external structure of animals ; ( b) general science of livestock; {c} ap¬ 
plied zootechny; (d) forage and rational feeding of cattle; (c) poultry-keeping, bee-keeping 
and silkworm-rearing. 

14. Farm engineering: (a) surveying, levelling, general mechanics, agricultural mechanics 
(agricultural machi n ery and motors); {&) hydraulics (irrigation, drainage, etc.); (c) farm build¬ 
ings, geometric drawing, freehand drawing, topographical and mechanical drawing. 

15. Agricultural industries (technology) comprising the industries of greatest interest 
to the country: (a) manufacture of alcohol; (6) dairy industry ; (c) food preserves ; (d) textile 
material, etc. 

16. Applied hygiene. 

17. Rural and coyisular legislation. 

18. Economics, farm accounts and consular information. 

For demonstrations and practical applications of the courses, the 
Institute possesses, in addition to a library of 6,000 volumes, which receives 
a large number of agricultural publications, a museum of agricultural 
products, appliances and machinery. Important annexes are made up of: 

Experimental field. Weather observatory. Laboratories of : technology, with models 
of technological plant; agricultural chemistry; plant botany and pathology; seed tests and 
agricultural distillery. Dairy serving both for cheese and butter making. Vineyard with 
wine store and wine cellar. Vine nursery. Orchard. Kitchen garden. Hot-house for plant 
propagation. Section for fruit, forest and ornamental shrubs. Section for the growing of 
the principal plants under field conditions (industrial, food and forage). Section concerned 
with domestic animals for breeding and farm work. Stud animal section. Byre for livestock 
experiments and a veterinary hospital. 

From the second year onwards the courses are supplemented by visits 
to farms, factories of agricultural products etc., in which the students are 
accompanied by the professors and assistants. 

The costs of these excursions are defrayed by the Government, which 
appropriates a special credit for that purpose every year and places first- 
class tickets at the disposal of the Institute. 

Evety year the Institute organises an excursion of one month for fourth 
year students, with the object of making them acquainted with the differ¬ 
ent agricultural regions of the country and their special qualities. 

The State, on that occasion places at the disposal of the students a 
first class carriage, one half of which is converted into a sleeping-car, and 
an ordinary carriage converted into a kitchen and restaurant car, which 
carriages can be hooked on to any train. 

The students are put through monthly examinations and general 
examinations at the end of each school year. Those among them who have 
secured a sufficiency of marks at the general examinations in the previous 
years undergo a final general examination at the close of the fourth year. 

They are furthermore required to produce a report proving that they 
have been through a probationary period on a farm. Every year the stu¬ 
dents who have passed their graduation examination are sent on a mis¬ 
sion abroad at the Government expense. 
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958 - Reorganisation of Agricultural Education in Colombia.— Revista agncoia, Or gam 
del Mmisteno de Agncultura y Comemo- , Ilnd Year, No. 2, p. 65. Bogota, February 1916. 

Decree No. 123 of the 31st January 1916 provides for the reorganisa¬ 
tion of the National Agricultural and Veterinary Institute under the name 
of “ Instituto nacional de Agronomia The following are to form part 
of the National Agronomic Institute : the practical schools of Agriculture, 
the stations of scientific agriculture and experimental fields, founded in 
the capital or in other localities of the Republic. The director of the School 
and the technical chiefs of the experimental services of the Station of scien¬ 
tific agriculture will form the technical Council of the corresponding Station 
which must reply to enquiries by the Ministry of Agriculture and Commerce, 
as well as to those of the public, 011 questions of scientific agriculture, 
livestock and protection of plants against diseases and pests. 


CROPS AND CULTIVATION. 


959 - Contribution to the Study of the Forms in whieh Phosphoric Acid occurs in the 
Soil.*— Jegorov M. A., in lOjicHo-pyccKax ceMCKo-xoanhcnmmaH Famna {The 
Agricultural Gazette of Southern Russia). Nos. 13-14 and 15, pp. 4" 5 I 4 - 5 - Kharkov, 
April, 1916. 

In the study of the problem of the phosphoric acid of the soil, the question 
of the forms in which it occurs is fundamental, and by a knowledge of them, 
we may attain to a solution of the important problem of the dynamics of 
soluble phosphoric acid in the soil in relation to the cultivable conditions 
of this latter. Starting out from this idea, the above writer, together with 
J. J. Stozkij and P. P. Gretchianinov, conducted experiments with a 
view to determining the quantity of organic phosphoric acid contained in 
“ podzol ” and “ tchernoziomearths. 

The investigators adopted the following method of separation, which 
perfectly well answers the purpose, as was shown by 2 years of work; the 
earth, first washed with 3 % hydrochloric acid, is afterwards treated with 
a 3 % solution of ammonia. The resulting solution is passed through po¬ 
rous filters, and the filtrate precipitated with acetate of lead. The preci¬ 
pitate is carefully washed, treated with sulphuretted hydrogen to elimi¬ 
nate the lead, and dissolved again in dilute ammonia. It is then filtered, 
the filtrate is concentrated and afterwards treated with ether, which se¬ 
parates the organic combination of phosphorus which it is proposed to study 
from the mineral phosphoric compound which might be present. 

The soils used for these experiments were: “ Podzol" from the farm 
of the Agronomic Institute of Moscow, with an average of 0.0532% of phos¬ 
phoric acid; the “ tchernoziom ” of the government of Kursk, with an 
average of 0.110 % ; and “ tchernoziom ” of the government of Ufa, with 
an average of 0.145 %• The ammoniacal solutions contained respectively: 
5 2 7> 55**$ and 30.41 % of the total phosphoric acid of these earths, in other 
words, about one half in the case of the first two, and one third in the last. 
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The workers succeeded in obtaining considerable quantities of organic 
phosphoric acid. In one case it represented 17.67 % of the total phosphoric 
acid content of the soil, and in another, io %. There is reason to believe 
that higher percentages would be obtained in proportion as the method 
applied to this investigation is improved. 

By these means, in the “podzol” and “tchernoziom” the presence 
of a considerable proportion of phosphoric acid in the form of an organic 
combination which appears to be one of the nucleinic acids was definitively 
established. The ascertainment of this fact does not i T et furnish the required 
answer to the question of the dynamics of phosphoric acid in the soil. 
Nevertheless, in view of the fact that J. J. Stozkij succeeded in proving 
that with 3 % hydrochloric acid not only mineral but also organic phosphor¬ 
ic acid is extracted from the soil, and that probably a substantial propor¬ 
tion of this mineral phosphoric acid in the hydrochloric solution is not of 
mineral but of organic origin, and that it becomes mineral in the process 
of evaporation of this solution, then the importance, not merely theoreti¬ 
cal but also practical, of investigations of this kind will become clearly evid¬ 
ent. Bearing this in mind, and also the fact that the best results on “ tcher- 
noziom ” are obtained by means of phosphate manure in spite of the 
richness of that soil in phosphoric acid, the writer suggests the possibil¬ 
ity of overcoming the condition of inertia of the large stores of phosphoric 
acid contained in the soil by a knowledge of the dynamics to which its pre¬ 
sence therein is subject. 

Finally, it may be presumed that the organic combinations of phos¬ 
phorus differ according to the soils, and it is highly desirable that investi¬ 
gators should in a greater degree devote their attention to this point. 

960 - Method of Sterilisation and Chloroforming of the Soil in the Study of the Proper¬ 
ties of “ Tchernoziom”. — Skalskij S. in lOoicHo-pyceKax v-e. lbcmo-xo^riUc- 
meeHHCifi Tasema {The Agricultural Gazette of Southern Russia) } Year XVTI 1 , 
N os 1; 2; 5; 7 and 9; pp. 7-856-7 ; 5-7 ; 9-10. Kharkov, January-February-March 1916. 

On the basis of his experiments carried out in the laboratory of bacte¬ 
riological chemistry of the agricultural experiment Station of Ploty (Russia) 
the writer proves that under the influence of fertilisation and chloroforming 
the fertility of the tchernoziom increases. He ascertains the degree of such 
increase, and, to the extent permitted by the results obtained, explains the 
modifications which take place in the sterilised and chloroformed tcherno¬ 
ziom and which produce the increase in its fertility. The experiments were 
conducted in the following way : 

Small Wagner vessels to the number of two for each experiment were 
filled with tchernoziom, under different conditions of cultivation: i) an 
April fallow (that is, fallow ploughed in April); 2) a soil cleared several 
years since ; and 3) a 3 year-old lucerne soil. From each of these soils 
two layers were taken, namely the arable (from 0 to 17.7 cm. deep) and the 
layer immediately below (from 17.7 to 35.5 cm. depth). With the samples 
of soil mentioned 6 set of vessels were filled. The vessels of the first se¬ 
ries, which were to serve as controls, were filled with the normal soil, that 
is to say neither sterilised nor chloroformed ; those of the second series, by 
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which it was proposed to determine the content of assimilable phosphoric 
acid,were filled with samples manured with potassium nitrate and magnesium 
sulphate ; and those of the third, which were for the purpose of ascertaining 
the content of assimilable nitrogen, contained samples manured with acid 
potassium phosphate (KH 2 P 0 4 ) and sulphate of magnesia; those of the fourth 
received a complete mineral manuring, that is to say: potassium nitrate, 
acid potassium phosphate and magnesium sulphate; in the vessels of the 
fifth series the sterilised earth was put, and in those of the sixth the chlo¬ 
roformed earth. 

The sterilisation of the soil was carried out in vessels placed in an auto¬ 
clave where they were subject to sterilisation by steam for one hour at a 
pressure of 2.5 atmospheres. 

After cooling, the specimens sterilised in this way were watered with 
sterilised ’water to the optimum point of humidity. 

The chloroforming was carried out by placing the corresponding sam¬ 
ples in bottles with ground stoppers and adding to each sample 50 cc. of 
chloroform. After they had been left for three days in the bottles the sam¬ 
ples w r ere taken out, and, when the chloroform had completely evaporated, 
were placed in the vessels. The vessels having been prepared in this way, 
oats were sown in them, after the seeds had been previously treated with 
an 0.2 % solution of formalin and washed with distilled water ; the seeds 
were then germinated in an incubator. In each vessel 8 seeds were put; 
after germination only the four most vigorous plants were left. 

During the entire period of growth, the plants were watered with rain 
water to the optimum of humidity, the water being supplied from below 
by means of a special tube fitted to each vessel. The results of the experi¬ 
ments as regards the fertility of the tchemoziom in the 6 series of specimens 
studied are summarised in the accompanying table. '4* 

This table contains no particulars as to the effects of the sterilisation 
of the layer immediately below the arable layer (from 17.7 to 35.5 cm in 
depth) nor of the cleared land, or the lucerne soil, because on the sterilised 
samples of these soils the plants died in the course of their period of growth. 
The writer partly discerns the causes of this phenomenon in the fact that 
the sterilised soils, during the first few days, clearly exhibit a low capacity 
of water absorption, which proves that the sterilisation of the soil by means 
of steam produces not only biological but also physico-chemical changes. 
In order to obviate this drawback it is advised that the soil should be wa¬ 
tered with distilled water to the optimum point of humidity for 6 or 7 days ; 
if this precaution is taken the young plants suffer less. Passing on now to 
the general considerations emerging from the figures in the table, it is seen 
that the sterilisation of the tchernoziom brings with it a considerable in¬ 
crease in the production of the total vegetable mass, and that the effect of 
sterilisation, disregarding slight fluctuations one way or the other, is the 
same as that produced by complete mineral manuring. 

As regards the chloroforming, it also brought about an increase in the 
total vegetable mass produced ; its effect nevertheless was less considerable 
as compared with sterilisation and complete mineral manuring. What 
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Fertility of Tchernoziom non-manured, manured , sterilised and chloroformed « 


Average weight m gr. Ratio between the vegetable masses, 

of the total vegetable mass that of the control series 

Manures applied (seed and straw) being taken as the unit 


and mode of treatment 
of the samples 
of 

tchernoziom 


on 

apnl 
fallow 
i (layer , 
i from o to 
• 17.7 cm) 


on on 

april cleared 

fallow land 

(layei (layer 

from from 

17,7 to o to 
355 cm) 17.7 cm) 


on 

3 years 
lucerne 
soil 
(layer 
from o to 
17.7 cm) 


on 
april 
tallow 
(layer 
’fromoto 
, 17.7 cm) 


on on 

april cleared 

fallow land 

1 flayer (layer 

from from 

17,7 to o to 
35 7 cm), 17.7 cm) 


on 

3 years 
lucerne 
soil 
(layer 
from o to 
17.7 cm) 


1. Unmanured. 

12.27 : 

6.4S: 7.59 1 

12.21 

1.00 

1.00 | 

1,00 j 

1.00 

2. Nitrogenous manuring . 

13*14 ' 

5*51 I 7*°7 ; 

—- . 

1.06 

00 

d 

0.931 

— 

3. Phosphate » 

iS -45 

16.41 IO.O9 

— 

i *49 ; 

2 . 53 ! 

1*32 ! 

— 

4. Complete mineral » 

33-64 | 

33.60 27.09 

2S.45 . 

2*74 ; 

5 .i 8 

3.56; 

2*33 

5. Sterilisation. 

36.21 

31*55 30.69 

27.69 

2.95 

4.86 , 

4.04 

2.26 

6. Chloroforming. 

21.08 

22.39 — 

— | 

I*? 1 , 

3*45 

| 

— 


are the causes of this increase in fertility ? In order to reply to this question 
the writer carried out researches on the bacterial flora’ of the soils under 
study and determined the chemical composition of the sterilised samples, 
paying special account to two elements: phosphorus and nitrogen. Two 
cultures were made, one on agar, the other on gelatine; for each, peptonised 
beef bouillon, diluted to 0.001 in the one case and in the other to 0.0001, 
was utilised as the nutrient liquid. The calculation of the number of bac¬ 
teria was made in Petri dishes in reference to one gram of absolutely dry 
soil. These experiments were only made with April fallow tchernoziom 
The results of these calculations, compiled in several tables, prove that 
the bacterial flora of chloroformed and sterilised tchernoziom is incompar¬ 
ably' more numerous than the normal; that it is more numerous in the ar¬ 
able soil than in the layer below, and that in the case of sterilisation, it is 
more numerous on agar than on gelatine. For instance, for the normal 
samples of the arable layer in the culture on agar, with a dilution to 0.001, 
the number of bacteria before the experiments was 160 000 per one gram of 
absolutely dry soil; a x ter the experiments, 167 000, or an insignificant in¬ 
crease In the soil chloroformed after the experiments the number of bac¬ 
teria was 3 152 000 and in that sterilised it was 2 138 000. Considering 
the case of the chloroforming of the tchernoziom, and laying stress on the 
fact that it creates con* lit ions in the soil which lead to a more energetic 
multiplication of the bacteria, the writer believes that this action of the 
chloroform must be the principal cause which, in chloroformed soils, leads to 
the increased production of vegetable mass, because with the more intense 
development of the bacterial flora those processes which enrich the soil in 
fertilising elements, especially nitrogen and phosphorus, also intervene 
with greater intensity. The enrichment of the soil in this latter element phos¬ 
phorus, takes place, according to the writer, at the expense of its organic 
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forms which are decomposed under the action of a highly numerous bacte¬ 
rial flora and give rise to the transformation of phosphorus from the non- 
assimilable state into the assimilable state. On the other hand, the insoluble 
mineral phosphates pass into the soluble state, as was proved by Stoklasa, 
under the action of the carbonic, formic, butyric and acetic acids produced 
by the organic substances formed by the multiplication of the bacteria. 
With regard to the nitrogen, the increase in this element must be attribut¬ 
ed to the fixation of atmospheric nitrogen by the bacteria, and to the organic 
substances of the soil. 

Passing on to sterilisation, it is useful to note that the bacteria flora 
of sterilised tchernoziom exhibits one peculiar feature, namely, it develops 
much less readily on gelatine than on agar ; according to the analysis made 
by the writer, it is constituted by the miciobes of the air, and therefore it 
cannot play an important part in the increase of the fertility of the soil. 
In order to study the cause of this increase the writer examined 
the quantity of phosphoric acid soluble in 2 % acetic acid contained 
in the sterilised and the non-sterilised soils, and he found that the 
sterilisation results in a substantial increase of soluble phosphoric 
acid ; in the arable strata the increase varies between 87.87 and 120.67% and 
and in the strata lying beneath the arable layer, from 47.05 to 76.54%. 
Among the sources contributing to the increase of phosphoric acid, the writ¬ 
er allots the first place to the nucleins, which contain 5.7 % of phosphorus 
and which, at the temperature of 150° C., decompose with liberation of 
phosphoric acid. The question of the nitrogen is not so clear as that of the 
phosphorus, because an equal quantity of it was observed both in the steri¬ 
lised and in the unsterilised soils. It not being possible, however, to attri¬ 
bute an increase of fertility in the sterilised soils exclusively to the 
increase in soluble phosphoric acid, and taking into account at the 
same time the fact that by the sterilisation all the microbes were killed, 
and therefore it is not possible to assume the existence in the soil of 
the microbiological processes which result in the accumulation of assimi¬ 
lable nitrogen, the Author assumes here the influence of the decomposition 
of organic substances through the action of sterilisation* 

The increase in the quantity of assimilable nitrogen in the sterilised 
soils w r as borne out by the fact that the plauts, during the entire period of 
growth, were of a beautiful green colour even more intense than that of 
the sample which received complete mineral manuring. 

The concrete outcome of the experiments is the following : 

1} Researches into growth carried out on chloroformed samples of 
tchernoziom and supplemented by bacteriological and chemical investiga¬ 
tions prove that the accumulation of the fertilising substances in the tcher¬ 
noziom, which depends on the degree of vital intensity of the soil bacteria, 
does not, even under the best conditions of soil cultivation, supervene with 
the same intensity with which it might take place tinder other more fa¬ 
vourable conditions. 

2) Researches into growth, carried out in sterilised samples of the 
tchernoziom supplemented by bacteriological and chemical investigations,, 
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render it clearly evident that tehernoziom is sufficiently rich in crude ele¬ 
ments, both in the form of vegetable and animal residues and in other forms 
with wffiich, under conditions favourable to the process of disintegration and 
synthesis brought about by bacteria, a remarkable storage of the fertilis- 
able substances assimilable by plants may be created. 

961 - Study of the Nitrification of Different Leathers available for Agricultural Use, and 
Sulphurated Rape Cakes. — Guillin (Director of the laboratory of the Society of 
Agriculturists of France), in Comptes Rendus de VAcademic d'Agriculture deFranc*, Vol. II, 
Year 1916, No. 27, pp. 760-769. Paris, 1916. 

Crude tanned leather has long been regarded as a product which only 
decomposes slowly in the soil. During the last few r years another kind of 
leather, chrome leather, has appeared on the manuie market. This leather, 
owing to its almost white colour (pale green), is rarely sold under the name 
of leather, but is marketed in the form of shavings. This chrome leather, 
of non-putrescent substance, may a pri vi be regarded as not subject to 
rapid decomposition Experiments w r ere undertaken with the object of 
ascertaining whether this view r was correct. 

The attempt has been made to render the leathers more easily decom¬ 
posable in the soil by various processes. The most usual of these processes 
is roasting; roasted leathers are in almost all cases rendered slightly acid 
by the addition of a small quantity of sulphuric acid, but this quantity is 
altogether insufficient to render their decomposition in the soil easier. Be¬ 
sides this, some manufacturers have sought to transform leather completely 
by dissolving it in sulphuric acid, afterwards saturating the excess of 
acid so as to obtain a manure in powder form put on the market under 
different names: azotine, nitrogene, etc. Tw t o of these dissolved leathers 
were studied by the writer: for one, sulphuric acid was used in such a 
quantity as to convert the leather waste into a pasty mass. For the other, 
the quantity of acid used was greater and the mass was liquefied. The study 
related, in brief, to the comparative nitrification of tanned leather, chrome 
leather, roasted leather and leather dissolved in sulphuric acid in a paste 
and in liquid form, as well as the nitrification of sulphurated rape cake. 
Dried blood was taken as a standard of comparison. 

Composition of the Manures studied. — The composition of the manures 
studied is shown bv the following table : 



Total 

Soluble 

organic 

Atnmoniacal 


nitrogen 

nitrogen 

nitrogen 

Dried blood. 

.... n.72 °;> 

0.63 % 

0.26 % 

Tanned leather. 

.... 8.15 

0.25 

nil 

Chrome leather. 

.... 8.87 

O.II 

nil 

Roasted leather. 

.... 6.77 

0.17 

nil 

Dissolved leather (paste) ...... 

.... 6.63 

2.33 

0.25 

Dissolved leather (liquid) ...... 

.... 7.36 

2.81 

1.18 

Sulphurated rape cake. 

.... 5.62 

0.61 

nil 


Mode of Procedure. •— The nitrification experiments were carried out 
with clayey-lime soil of the basin of Paris (Gournay, Seine-et-Oise); this 
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earth, which contained 0.115 gr. of nitric acid per kg., was rendered thorough¬ 
ly homogeneous, then brought up to a moisture percentage of about 
20 %, after which lots of one kilogram w r ere taken from it. The different 
manures having been reduced to an exceedingly fine powder, a weight of 
each of them corresponding to 1 gr. of nitrogen was weighed off; each of 
these weighed quantities was thoroughly mixed with 1 kg. of earth. 
For each manure, three different preparations were made, in order to be 
able to ascertain the quantity of nitric acid formed, after different periods 
of experimentation. The nitric acid contained in the mixture of soil and 
manure was also determined after 1,2 and 5 months' contact. By way of 
control the same was done with 3 lots of one kg. of earth to wdiich no ma¬ 
nure had been added, and the following results were reached : 


Nitric acid contained in one kilogram of earth . 



After 1 month 

Two mouths 

Five months 

Soil without manure. 

• • • ■ 0.145 gr. 

0 160 gr. 

0.326 gr. 

Dried blood. 

. . . . 1.0S0 

1.350 

2.433 

Tanned leather. 

. . . . 0.166 

0.190 

0.404 

Chrome leather. 

. . . . 0.003 

0.021 

0.227 

Roasted leather.. . 

. . . . 0.220 

0.265 

0.523 

Dissolved leather (pasty) .... 

. . . . 0.742 

0.952 

1*547 

Dissolved leather (liquid) .... 

. . . . 0.990 

1.200 

2.015 

Sulphurated rape cake. 

. . . . 0.888 

1.287 

2.291 


One of the results appeared to be altogether abnormal, namely that 
given by the mixture of 1 kg.of earth with about ix gr. of chrome leather; 
not only w r as there no nitrification, but, a far more surprising fact, the pre¬ 
existing nitrate disappeared. This rapid distruction of the nitrates was so 
complete as to surprise the writer, who wondered whether the loss of the 
nitric acid during the course of its determination, was owing to the presence 
of chrome in the exhausting liquid. He therefore deemed it desirable at the 
same time to carry out a chemical control of his method of estimation and 
also an agricultural control. 

Chemical Control. — In order to ascertain the proportion of nitric acid, 
the procedure adopted was as follows : when the mixtures of earth and ma¬ 
nure had been undergoing nitrification for the required time, they were 
placed in a 2-litre flask, 500 cc. of water added and the flask rotated on the 
scheoesing car. After a quarter of an hour the earth and water were 
completely mixed, and the nitrates were dissolved in the surface liquid ; the 
liquid was drawn off into a large glass, the soil -was allowed to settle and the 
surplus liquid filtered. 250 cc. of water were poured into the earth, which 
was shaken up and filtered after settling. This washing by decant¬ 
ing was once more repeated, after which the liquid and the mud were 
conveyed into the filter, and the latter washed after completion of drain¬ 
ing off. In this way there were obtained the nitrates contained in the 
soil in a clear but very but dilute solution, which it is necessary to con¬ 
centrate in order to determine the quantity by the Scheoesing method. 
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The nitrate must have been lost in the course of this concentration and 
determination. 

For the purpose of checking this loss, if any, the writer, with a soil 
different from that previously used, made two mixtures with one kilogram 
of earth with chrome leather under the conditions described. These two 
mixtures were kept for forty days in tw T o vessels ; at the same time, and 
under the same external conditions, a kilogram of earth w r as studied by way 
of control. After 40 days, when the three lots were exhausted on the me¬ 
thod used in the preceding experiments, the two liquids resulting from the 
exhaustion of the mixture of earth and chrome leather were combined, 
mixed and divided into two equal volumes. In one, after concentration, 
the percentage was measured direct; to the other there was added a quantity 
of nitrate containing 0.150 gr. of nitric acid, it w r as then condensed and 
the contents measured. The results arrived at were as follows : 


Nitric Acid per Kilogram of Earth. 

Existing in the soil at the start of the experiment. 0.093 gr. 

Contained in the soil forty days later. 0 no 

Contained in the mixture of soil and chrome leather .... 0.003 

Found after the addition of 0.150 of nitric acid to the exhaust¬ 
ing liquid. 0.155 


The method of measuring the contents of nitric acid therefore plays no 
part in the results found. 

Agricultural Control. — 3 pots of equal size were used, each capable 
of containing about 15 kg. of earth; into one, earth was put without manure, 
into the second, earth mixed with chrome leather, and into the third earth 
mixed with dissolved leather. In each pot 25 grains of wheat were sown 
on the 16th xApril. These germinated normally on the 21st April. In the 
early days of May the young wheat stalks differed clearly; the plants grow¬ 
ing in the pot containing earth mixed with chrome leather were of very poor 
vitality, the leaves being yellowish in colour, while the plants in the other 
pots were strong, and the leaves were a fine dark green, particularly in the 
pot containing earth mixed with dissolved leather. The plants were weighed 
on the 1st July. Taking the weight of the crop in the vessel to which no 
leather was added as 100, the weight of the three crops will be represented 
b\ T the following figures : 


Earth \vithout manure. 100 

Earth with chrome leather. 30 

Earth with dissolved leather. 115 


Interpretation of the Results and Conclusions . — Chrome leather is inju¬ 
rious to vegetation, and should therefore not be be regarded as a manure. 
The chromium sesquioxide contained in this leather becomes hvperoxidised 
in the soil, destroying the nitrates, and after five months' contact the decom¬ 
position of the leather is so small that the earth with which it has been in¬ 
corporated contains less nitrate than earth -to which no manure has been 
added. 
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Farmers should not use tanned leather, which is of no fertilising value, 
nor roasted leather, the farm value of which is much below the, commercial 
value. These manures, even under the conditions of the experiment, which 
were exceedingly favourable to nitrification, only gave the following quan- 
ties of nitric acid per gr. of nitrogen contained: 

In one month Two months Five months 


Ground tanned leather. o 021 gr. 0.030 gr. 0.078 gr. 

Ground roasted leather. 0.075 0.105 0.197 


On the other hand, leathers dissolved in sulphuric acid showed a con¬ 
siderable nitrification, and they may be used to advantage by farmers; 
but even here, in order to obtain the maximum effect with these products, 
the treatment with sulphuric acid must be very active, and must not leave 
behind any non-disintegrated fragments of leather. 

962 - Catalytic Manures: Manganese as a Catalyser of the Biochemical Reactions 
by means of which Plants Assimilate Atmospheric Nitrogen through Bacterial 
Agency, — De Gregorio Rocasolano Antonio, in Revista de la Real Academia de Ciencias 
exactas , fisicas y mturalcs dc Madrid , Vol. XIV, No. 10, pp. 681-693, 3 diagrams. Madrid, 
April 1916. 

Experiments carried out starting from the hypothesis that any cause 
capable of exciting the biochemical activity of the nitrogen-fixing organisms 
contained in the soil will have the effect of increasing the quantity of atmo¬ 
spheric nitrogen fixed in the soil or in the plant, and consequently of increas¬ 
ing the crop. There were used for these experiments pure cultures of Ba¬ 
cillus radicicola isolated from the root nodules of red clover cultures of 
Clostridium Pasteuriamim and Azotobacter chroococcum isolated from a cul¬ 
tivated soil. 

Quantities of 100 cc. of culture bouillon (to which mannite had been 
added and which contained a known percentage of nitrogen) were placed 
in Ereenmeyer flasks, and inoculated with pure cultures of B. radicicola. One 
flask was used as control. To the 7 others increasing amounts of a graded 
solution of manganese chloride were added. The flasks were incubated 
for 25 days at a temperature of 22-23 0 C. and afterwards sterilised. Finally 
the total quantity of nitrogen in the contents was determined by the KjEE- 
dahe method. The experiment was repeated in several series. The re¬ 
sults show that B~ radicicola fixes atmospheric nitrogen even in the absence 
of manganese, but the manganese modifies the rapidity of reaction, that is 
to say it is a catalyser of the biochemical reaction ; it accelerates the latter 
in increasing proportions up to the optimum quantity which is 0.006 gr. of 
manganese ion per 100 cc. of bouillon. With this amount the quantity of 
nitrogen fixed was about three times that of the control. With doses of 
manganese in excess of the optimum, the acceleration falls off suddenly, 
then (at 0.020 gr. %) the action changes into one of retardation. The 
experiments with Clostridium Pasteuriamim were conducted in the same 
way as those described above. The manganese is of great importance to 
this miero-organisin, as it was found that in the absence of this element it 
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does not fix atmospheric nitrogen. In its presence it fixes nitrogen in 
appreciable quantities. The optimum degree of concentration of the 
catalyser is the same as for B. radicicola (0.0041 gr. of nitrogen per 100 
cc. of culture bouillon were fixed with this amount); in concentrations 
higher than the optimum, the acceleration is diminished and finally 
becomes negative. 

The experiments with Azofobacier chroococcum yielded results similar 
to the preceding ones. This bacterium likewise only fixes atmospheric 
nitrogen in the presence of manganese; the optimum concentration of 
the manganese ion is about the same. 

The practical conclusion is that fertilisers containing manganese in¬ 
crease the crop, if applied in quantities furnishing up to 0.006 gr. of man¬ 
ganese ion per 100 gr. of soil. They reduce it if administered in quantities 
in excess of this. The majority of soil contain quantities of manganese in 
excess of the above optimum, but the bulk of this manganese is in insoluble 
form. In order to calculate the quantity of manganese salt to be put 
down as manure, therefore, it is first necessary to ascertain the quantity 
of soluble manganese contained in the soil and add only the difference. 

963 - Successful Treatment with Insecticides of Plants in Flower. — Shreieer a. f., in 
Tpydbl Bwpo no npvjuiadHO'ii Homo Hindi {Bulletin of Applied Botany), IXth Year, 
No. 4 (89), pp. 174-175. Petrograd, April 1916. 

After referring to the experiments by Prof. $. Glasenap, on the success¬ 
ful treatment with tobacco juice of apple trees in flower (1), the writer gives 
the results of his own experiments at Irkutsk (Siberia) on an experimental 
field for the cultivation of medicinal plants. 

The experiments were carried out on Calendula officinalis L. which is 
very liable to the attack of the larvae of Mamestra bmssicae , these latter 
devouring the leaves. One part of the plants in the field was sprayed with 
dilute extract of aloes and the other part with a solution of extract of Vera- 
inm album . Two successive sprayings were made which killed off all the 
larvae. This treatment did not reduce the crop of seeds, and the plants 
watered in this w r ay when in flower all yielded ripe seeds. 

964- Osmotic Pressure of Soil Moisture and Glassiness of the Grain of “ Bielotourka” 

Wheat (Prom the Works of the Laboratory and Growing Shed of the Scientific Agricul¬ 
tural Station of Bezentchouk, Province of Samara, Russia). — Toulaikov N., in Hiyp- 
H(Uo Onumnou Azpono.uiu [Review of Experimental Agriculture), Vol. XVII, Book I, 
pp. 79-91. Petrograd, 1916. 

Great fluctuations in the price of hard wheat, which took place on one 
and the same day at the Exchange of Samara, attracted the attention of 
the Station, which, from 1913 onwards, organised a series of experiments on 
the glassiness of the grain of the f< Bielotourka ” hard wheat, thus continu¬ 
ing work on the relations between the osmotic pressure of the soil moisture 
and the growth of the wheat in question (2). 

(1) See Bulletin de Botanique appliquie , Vol. VI, No. 4, pp. 243-247; Petrograd, 1915., 

[Ed,] 
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{2) See B, 1914, No. 9S0. 
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In 1913 it was noticed for the first time in the laboratory that in “ Bie- 
lotourka ” wheat cropped from the same pot some grains were found with 
glassy fracture and others with floury fracture, and that the number of floury 
grains was greater in the pots with greatest soil humidity. 

In 1914 and 1915 experiments were carried out in order to study the 
distribution of the floury grains in the ear, as it was at first assumed that 
the presence of these grains in the wheat ear of “ Bielotourka ” was a de¬ 
fect which must have occurred in the grains of the upper part of the ear, the 
said grains being incompletely ripe or developing under abnormal condi¬ 
tions. The result of the experiments carried out with great care was how¬ 
ever negative, that is to say, it was not possible to detect any relation be¬ 
tween the location of the grain on the ear and the character of its fracture. 

In 1915 experiments with pure lines of “ Bielotourka ” were made, the 
humidity of the soil in the pots being maintained at 50,60, 70, 80 and 90 % of 
complete saturation, or approximately at 20, 24, 28, 32 and 36 % of its 
weight when completely dry. The experiments demonstrated that while 
with 20 % of moisture in the soil all grains have a glassy fracture, with an 
increase above this percentage the grains with more or less clear floury 
fracture appear, and in the pot with 35 % of moisture in the soil the grains 
with glassy fracture form only 10.8 % of the total crop. Thus the glassi¬ 
ness or floury fracture of the grain of “Bielotourka ” wheat, even within 
the limits of a pure line, does not represent a constant character, but the 
fracture may be modified under the influence of external factors intervening 
in the course of growth, and, in the particular case under study, under the 
influence of the degree of moisture of the soil. 

In order to investigate the influence of osmotic pressure on the charac¬ 
ter of the “ Bielotourka ” grain, experiments were made in the greenhouses; 
effect of changes in the osmotic pressure were studied by adding to the soil 
the necessary quantity of the following salts: chloride, sulphate and nitrate 
of sodium, ammonium sulphate, ammonium nitrate. The appended table 
brings out clearly the relation between the osmotic pressure (determined 
in this particular case by the addition of sulphate of soda), and the nature 
of the grain of “ Bielotourka 

Evidently therefore the quantity of grains with glassy fracture in¬ 
creases with the rise of the osmotic pressure in the soil moisture, and at the 
pressure of 7 atmospheres all grains had become glassy. 

It follows from a comparison of the data relating to the other salts 
experimented on, that their action is not equal; nevertheless, by gradually 
increasing the osmotic pressure of the soil solution a greater quantity of 
glassy grains is obtained, and at a given pressure for each salt, all the grains 
become glassy. Thus by modifying the pressure of the salt aalution it is 
possible to obtain glassy or flour}' grains at will with “ Bielotourka ” wheat. 
The following fact was also clearly brought out: sodium salts exert a differ¬ 
ent action of the formation of the glassy grain, according to their acid radi¬ 
cles. Sulphate of sodium exerts the feeblest action; chlorine acts more and 
nitrate of soda still more strongly; with the addition of this last salt in a 
sufficient quantity to raise the osmotic pressure to 2 atmospheres, almost 
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Osmotic Pressure of the Soil Solution and Character of the Grain 
of “ Bielotourka ” Wheat. 


Osmotic pressure 

in atmospheres 

Percentage of total crop exhibiting a: 

floury fracture 

glassy-floury fracture 

glassy fracture 

^ °* 5 

27.S 

70.0 

2.2 

1.0 

8.3 

8S.5 

3-2 

i -5 

3-6 

00 

u> 

b 

13*4 

2.0 

3-3 

76.8 

19.9 

3.0 

2.2 

65.6 

32*2 

5-o 


48.0 

50,3 

7.0 

nil 

nil 

! 100.0 


the whole of the grain becomes glassy, while with sodium chloride and so¬ 
dium sulphate at the same osmotic pressure only 20 % of glassy grains are 
produced. 

The presence of nitrogen in the basic or acid radicle of a salt reacts 
on the quantity of glassy" grains in the crop : for all ammoniacal salts, as 
likewise for sodium nitrate, even at low osmotic pressures (1.5-2.0) the whole 
of the grain is glassy. Thus, between glassiness of the grain and the pre¬ 
sence in the soil of a quantity of nitrogen in excess of that found there, nor¬ 
mally a very clear connection exists, viz : the increase of nitrogen in the 
nutrient medium entails an increase in the quantity of grain with glassy 
fracture. 

With a view to better studying the glassiness of the grain, the Station 
in 1913 made an analysis of this grain as to its total nitrogen content; the 
“ Bielotourka ” grain was taken from a single pot in which the humidity 
of the soil had been maintained at 24 % of its total weight in the absolutely 
dry state ; this grain was divided into three groups according to the charac¬ 
ter of the fracture. 

The following results were obtained : the glassy grain represented about 
20 % of the total quantity, and contained 2.02 % of nitrogen; the glassy- 
floury grain formed 38.3 % and contained 1.80 % of nitrogen, and finally 
the floury grain formed 41.7 % and contained 1,62 % of nitrogen ; it fol¬ 
lows that the glassy grain contains a larger quantity of nitrogen than the 
floury grain. Similar investigations were made into the soft wheat grain 
" Poltavka ”, produced under conditions identical with those of “ Bielo¬ 
tourka ” the glassy grain of the soft wheat contained 2.08 % of nitrogen 
and the floury 1.83 %. 

The quantity of nitrogen in the glassy grain increases with the increase 
of the osmotic pressure of the soil moisture determined both by nutrient 
and non-nutrient salts, and with the increase in the percentage of glassy 
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grains. Equal percentages of nitrogen content correspond to equal percent¬ 
ages of glassy grains. Thus, according to the experiments in 1915, with 
sodium sulphate, sodium nitrate and ammonium nitrate, for the first two 
salts, at 32-38 % of glassiness of the grains, the content of nitrogen is nearly 
the same, fluctuating about the figure of 2 % (2.40-1.969 %). When the 
glassiness reached 100 %, an almost uniform percentage of nitrogen is ob¬ 
tained with all the salts, near 2.8 % (2.711-2.907 %). 

The fact emphasised by the Author in his diagrams should be noted, 
that in the grain, even when the whole of it has become vitreous, the con¬ 
tent of nitrogen continues to grow with the increase of the osmotic pressure 
according to the rule formulated herewith. 

It is therefore concluded that the glassiness of the grain is not the factor 
on which the total content of nitrogen of the wheat grain depends, but that 
this latter property, as likewise the glassiness, depends, under certain ex¬ 
ternal conditions of growth, on a more general cause, namely the osmotic 
pressure of the soil moisture and the quantity of soluble nitrogen contained 
in the soil. For instance, it may be assumed that the increase in the osmotic 
pressure causing a rise in the nitrogen contained in the grain of “ Bielotourka ” 
wheat, also produces an increased degree of glassiness of the grain. The 
influence of the degree of moisture of the soil may be explained by the 
fact that a greater humidity of the soil means a weaker concentration of 
the solutions and a lower osmotic pressure of the soil solution. 

965 - Senile Changes in the Leaves of Vitis vulpina. L„ and certain other Plants. 

— Benedict Harris M., in Cornell University, Agricultural Experiment Station of the 
College of Agriculture, Memorandum No. 7, PP- 275-370, tables 59 «+• 52-58 fig. Ithaca, 
New York, June 1915. 

An examination of the observations of modifications resulting from se¬ 
nility' in perennial plants indicates that in this direction no investigations 
have been carried out on the lines of those undertaken in the animal king¬ 
dom. Observations on the effects of age in plants represent occasional re-, 
cords rather than investigations. The reason of this appears to be the 
citly accepted belief that since new leaves, stalks and roots are constantly 
formed from persistent embryonic cells, senility, as it occurs in animals, 
must not be considered in relation to plants, and that this term, when used 
of plants, merel}' means that the conditions have become so unfavourable 
that parts in process of growth are killed. This view was encouraged by 
the very advanced age attained by some trees. The importance, however, 
of determining whether or not senile modifications occur in plants, lies not 
only in the scientific interest of this determination but also in its reaction on 
the vexed question relating to the effects of the continuous vegetative pro¬ 
pagation of seed-producing plants. 

For his investigations the writer adopted Vitis vulpina I,., a plant re¬ 
markable for the extreme vigour with which it puts forth a new growth every 
year, in order to reduce to the lowest possible minimum the likelihood of 
unfavourable conditions other than old age. He therefore carefully sought 
out, in the vicinity of Ithaca, New York, and Cincinnati, Ohio, vines of 
different ages growing near to each other under the most similar possible ex- 
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ternal conditions. He was able to find 20 pairs of vines answering to these 
conditions, each pair consisting of a young and old vine. From each vine 
he took 10 healthy, normal leaves which had reached full development, and 
he examined the venation of these leaves. In this examination he took into 
account the following principles previously established either by other ob¬ 
servers or himself: the islets, bounded by ribs, are of a constant size in the 
different parts of the leaf ; they are of the same size in leaves of different size 
or thickness taken from one and the same plant; furthermore, in leaves of 
one and the same vine having a different solar exposure, the exposure has 
no influence on the surface of the islets. 

In vines of different ages, however, the surface of the islets varies great¬ 
ly, being much larger in the youngest vines: the variation ranges from 
0.5154 sq. mm. in a 3 year old vine to 0.1376 sq. mm. in a 70 year old vine. 
This difference cannot be attributed to anything but old age, the effect of 
which is to give rise to a denser growth of the vein system, with a reduction 
of the islets bounded by the ribs. From this a method is deduced for de¬ 
termining the age of Vitis vulpina by mere examination of the venation and 
the following table is given for that purpose : 


No of veinlets intersecting 
a 2 cm. line 

30 to 35 
35 to 45 
45 to 50 
50 to 75 


Corresponding 
Age of the Vine 

5 years or less 
5 to 15 years 
15 to 35 years 
35 years and more 


He verified the conclusions to which he had been led from examina¬ 
tion of the leaves of V, vulpina by checking with other plants : Vitis bico¬ 
lor, he Conte, Tecoma radicans Iy., Salix nigra March, Castanea dentata Bork, 
Quercus alba Tilia americana Iy., Uhnus americana Iy., Carya alba Koch, 
Cary a ovata Koch, Acer saccharinum Iy., Acer saccharum Marsh, Quercus 
velutina Tam., Platamts occidentalis T-, and Fraxinus americana L. These 
plants all allowed of the same observations as to the influence of age with 
regard to the venation. 

If age affects the meristematic tissues of seed-producing plants, the 
cells of the scions used for propagating certain varieties must be equally 
affected. The writer having considered this hypothesis verified it by his 
observations: plants produced by grafting are, as regards the leaves, of 
the age of the plant which furnished the scion, this age being reckoned 
from the time of production of the parent plant from seed; grafting and 
growth on the host do not renovate the youth of the tissues of the scion. 

These conclusions are next discussed, and the causes to which the seni¬ 
lity of leaves is to be attributed are sought for. The insufficiency of convey¬ 
ance of nutrient liquids by the vessels of plants which have grown old is 
dismissed. The possibility of the production of toxins is an attractive 
hypothesis, but there is no direct and evident proof of their existence, and 
this hypothesis must be abandoned, because senility persists in cuttings 
separated from the old plant. It is therefore suggested that the visible 
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variation in the network of veins on the leaves is a progressive modifica¬ 
tion in the cells of the meristem and the leaf inherent in the nature of their 
protoplasm, this progressive variation being called senility in regard to ani¬ 
mal protoplasm; the increase of the vascular tissue of the leaf with age 
furthermore constitutes a degeneration as regards physiological activity. 

In order to establish this latter point the writer compared the photo¬ 
synthetic activity of leaves belonging to old or young trees respectively. 
He made use of a method of approximation consisting in determining the 
gain of weight in one day of fragments of leaf equally exposed to sunlight. 
The determinations, carried out in August, gave the following general 
results as regards Vitis vulpina: 

Average gain for leaves of 5 to 8 year old vines. 9.4 % by weight 

Average gain for leaves of 20 to 25 year old vines. 1.4 % ” ” 

He likewise determined the rate of elimination of carbonic acid in 
leaves taken from Vitis vulpina at different ages, and obtained the total 
results exhibited by the following table: 


Average age of the young vines utilised. 7-3 years 

Average age of the old vines utilised. 25..] years 

Number of determinations made .... . . . 92 

Average duration of each determination . . 23.86 hours 

Rate of elimination of carbonic acid for the young vines 0 0349 % per hour 

Rate of elimination of carbonic acid for the old vines . 0 0297 % per hour 


He next started to determine the quantity of water absorbed by 
young and old vine leaves, reduced to fine powder, in order to have indi¬ 
cations as to the capacity of living leaves to retain water. He observed 
first of all that acidity is higher in the powder of young leaves than in that 
of old leaves (in the former case an average of 2.2 cc. of a decinormal solu¬ 
tion of potash is required to neutralise 0.2 g. of powder, against 1.5 cc. for 
old leaves); in order to get rid of the influence of this acidity, he neutra¬ 
lised the substances subjected to experiment and obtained the following 
results: 


General average of water absorbed by the leave* ol young vines . . . . 4Ky.11 

General average of water absorbed by the leaves of old vines. 387.9 % 


Finally, he looked for and found other signs of senility. Thus he ob L 
served the variations in the number of stomata in Vitis vulpina of dif¬ 
ferent ages. 

Number of stomata in 1 sq. mm. t average for vines of : 


5 to 7 years. 117 

8 to 10 years. 129 

20 to 30 years.. . 282 


He next proposed to determine the size of these stomata, and reached 
the following results: 
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Average longitudinal diameter of the stomata. 


Tines from 5 to 7 years. 16.6 [X 

Vine from 20 to 30 years. 10.8 \jl 


Similar results were also obtained by the measurement of the cells of 
the palisade layer in the leaves (12.2 ;jt in the 5 year old vines as against 
10.3 (x in those of 20 year old vines) and by determining the ratio between 
the cytoplasm and the nucleus (this ratio being 388 to 1 in the vines aged 
from 5 to 7 years, as against 478 to 1 in those of 20 to 30 years) ; neverthe¬ 
less this latter determination does not present all the necessary conditions 
of accuracy. 

The writer next draws conclusions from these observations, and in 
particular envisages their application to the question of the degeneration 
of plants reproduced by scions or slips ; he lays stress on the interest at¬ 
taching to investigations on this important question. Finally he examines 
and generalises the theories of senility, in order to extend them both to 
the animal and vegetable kingdom. He rejects the theories relating to the 
localisation of senile modifications, including the theory of Metchnixoff 
on the part played by toxins secreted in the main intestine of animals and 
in the flower of plants. He likewise does not admit that old age is due to 
the accumulation of katabolic products, or to the decreasing elimination 
from the body of the products of secretion of cells placed far away from the 
surface. To him, old age results from a physical or chemical degeneration 
involving the protoplasm itself, producing among other changes a diminu¬ 
tion of permeability, and he concludes that the evidence appears very 
strong, both from the point of view of senility and that of regeneration, 
that the duration of fife is directly bound up with the degree of permeability 
found in that part of the living cell which is in contact with the surrounding 
universe, and that in proportion as the activities of life continue, the 
cell is entombed by an inexorable diminution in the permeability of its pro¬ 
toplasm. The fundamental cause of this diminution may very well be the 
colloidal nature of protoplasm. The relatively simple relations existing 
in non-living complex colloidal bodies tend to be modified under the action 
of external forces, or even by the mere action of time ; it seems inevitable 
that the extremely complex colloidal states which form protoplasm should 
be modified progressively by the activities of life and by the intervention 
of external forces. What should give rise to astonishment is not the senile 
modifications of tjie protoplasm, but their tardiness in appearing. 

Regeneration is the process by which the original arrangement of the 
colloidal elements constituting the protoplasmic colloids is restored. 

Sexual reproduction is one of the methods by which this regeneration 
is accomplished, while it is ensured by more primitive methods in asexual 
plants. 

It is for the future to solve the question whether the progress of seni¬ 
lity in sexed plants and animals can be arrested or even retarded by means 
of regeneration such as are utilised in asexual forms, and which are thus 
to a certain extent applicable to the whole of the somatic cells. The know- 
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ledge which we at present possess as to the cause of senile degeneration does 
not allow’ of a rash negation of the possibility of somatic regeneration. 

In a bibliographical appendix the writer gives a list of 57 works. 

966 - Experiments in Siberia, on Different Varieties of Oats. — (Communicated by the 
Establishment for Seed Production of Snioline h D. and Skalosoubov N. E-, situated near 
Kurgan, Government of Tobolsk, Siberia). — Skalosoubov N. E-, in Ce.ucKoe Xostm- 
nneo u <hbntsodnnoo [Agriculture and Sylviculture), Year EXXVI, Vol. CCE, 
pp. 562-571. PctrograU, April 1916. 

The experiments begun in 1913, chiefly with the object of elaborating 
and establishing the methods and technique of selection, were resumed in 
1914, the original selected seeds being made use of wherever possible. The 
following varieties were experimented on: 1) " Rykhlik ” oats of the Ex¬ 
perimental Station of Sobiechine, coming from Siedlez,Poland (No. 809); 2) 
“ Golden rain ” from Svalof (No. 766); 3) Imchinsk oats, received from 
Tobolsk (No. 743); this variety was held in good repute 15 years ago; 
4) beardless Probstei oats from Svalof (No. 747); 5) “ Victory ” from 
Svalof (No. 768); 61 “ Ligovo II ” from Svalof (No. 768); 7) “ Rykhlik ” 
from Sobiechine, first growth of this variety on the farm (No. 553). 

On the basis of the description of the varieties of oats given by Kor- 
nicke, the writer states that among the 6 varieties experimented on, 4 were 
found to be homogeneous from the botanical point of view: the “ Golden 
rain” may he referred to Avena saliva palula var. tmrea, Keke; the 
Probstei beardless to the same variety; “ Ligovo II ” to the variety 
A. saliva patnla aristata Keke; “ Victory ” to the variety A. saliva patula 
var. praegravis Kr.; the <f Rykhlik ” from Sobiechine appears to be a mix¬ 
ture of the three forms of Avena saliva: patula var. trisperma Schiibler, 
aristata Kr., praegravis Kr., or of four forms, namely the 3 preceding ones 
and in addition the variety aurea Keke; finally the Imchinsk oats are 
made up of three forms: A. saliva patula: mutica Al., praegravis Kr. and 
aristata Kr. 

The experiments were made on plots of 109.25 sq. metres (0.01 dessiatine), 
each being repeated 011 3 plots, taking as the standard of comparison the 
original ec Rykhlik ” variety from Sobiechine (No. 909). The oats follow¬ 
ed potatoes on a sandy tchernoziom soil ploughed in autumn and spring 
before sowing. 

In estimating the results the writer did not confine himself to the arith¬ 
metical mean of the crops, but also made allowance for the probable error; 
he also carried out researches into the more or less close s£and of the culms, 
on tillering, earliness, on the variations in the weight of the glumes, and on 
the absolute weight of the grain. He thus found that from the point of 
view of yield the varieties “ Rykhlik ” from Sobiechine and the 3 Svalof 
varieties, namely “ Victory ”, “ Probstei ” and " Golden rain ”, stand out; 
from the point of view of earliness: the " Rykhlik ” from Sobiechine and 
“ Golden rain ”; as regards weight of glumes “ Probstei ”, “ Golden rain ” 
and ff Rykhlik ” from Sobiechine are the most prominent, and as regards 
the absolute weight of the grain: “ R}-khlik ” from Sobiechine, “ Victory ” 
'and “ Probstei ”, while “ Golden rain ” ranks last in respect of this 
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character, which renders it highly valuable for sowing because in order to 
sow a given surface a smaller quantity of small than of large grains will 
be needed. 

The direction of variability of the varieties tested under the local con¬ 
ditions of Siberia is clearly brought into evidence by the table annexed, in 
which a comparison is made between the two characters : grain production 
and size of the seeds (the data for the Svalof varieties are taken from the pu¬ 
blications of the Svalof Company). 

This table show r s that under the conditions ruling in 1914, which was 
a favourable year, all the Svalof varieties with the exception of “ I 4 govo 
II ” gave a better unit production in Siberia than in their country of origin, 
i. e. Southern Sweden. As regards the absolute weight of the grains, it 
diminished in the varieties " Golden rain ” and “ Probstei ”, while it in¬ 
creased in “ Victory ” and “ Idgovo II ” ; but if account is taken of the 
fact that the Svalof seeds wrere put on the market after very careful sorting 
out for size, while for the seeds grown in Siberia the sorting was reduced to 
getting rid of the stunted and light seeds by the Clayton and Rebel* apparatus, 
this difference becomes quite unimportant. The comparison between the 
numbers of grains contained in 21.33 gr. of the original product and in that 
obtained in Siberia renders the reduction in size of the Siberian-growrn grains 
more strongly evident; this is explained by the fact that the Siberian grown 
grains were not sorted out with regard to weight and that the Svalof seeds 
employed for sowing were, in respect of absolute weight, slightly above the 
averages published by the Svalof Station. 

Variability of the Varieties of Oats when grown in Siberia 


Original productivity j Productivity in Siberia 


Varieties of Oats ; 
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farm itself ..... . 
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i 
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967 - Work In Tobacco Selection at the Experimental Station of Djember, Residence 
of Besoeki, Java, from 1912 to 1915 . — Sprecker Andreas, in Medededingen van hd 
Besoekisch Proefstation , Nos. 6-9-12-18. 1914 and 1915. 

I. — Plant Improvement Work. — This was undertaken in 3 direc¬ 
tions, namely: 
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(A) Choosing among the races hitherto grown in the country types 

which answer the purpose in view to the best possible degree ; ■ S] 

(B) Introducing new races capable of competing advantageously 
with the old races of the country ; 

(i C) Production of constant hybrids combining the favourable cha¬ 
racters of yield of different old types. 

The tobacco plantations in the East of Java differing greatly as regards 
altitude, exposure, temperature, rainfall, humidity of the air, wind, soil, 
etc., it is obvious that the same race cannot everywhere answer the require¬ 
ments of planters. For this reason, at least 3 races have been under culti¬ 
vation for a long time in the province of Besoeki, apart from the first 
crosses which well informed planters send in large quantities every year 
to the European market where they meet with promising success, and the 
races cultivated by the natives for their own account. The latter sometimes 
supply a cheap tobacco very much in demand for the Rotterdam and Am¬ 
sterdam markets, and above all they furnish the requirements of the country. 

In view of the different races under cultivation, the manifold objects 
to be attained and the unequal conditions of plantations, it was clearly essen¬ 
tial to have experimental fields in different places. The tobacco planters in 
the East of Java quite clearly realise this ; the new experimental Station 
at Dj ember therefore now possesses 4 experimental fields occupying an 
aggregate of about 30 acres, owing to which arrangement an examina¬ 
tion may be made, at different altitudes, under different atmospheric condi¬ 
tions, and on varying types of soil (although all of volcanic origin), either 
of the lines selected from the races of the country, or of the first or sub¬ 
sequent crosses obtained on a rational method, or again foreign varieties and 
races. 

Though it is not practicable to obtain 2 good tobacco crops from the 
same field in one year, it is nevertheless possible, when there is a sufficiency 
of land available, to carry out 2 plantings, one during the rainy season 
(January-April), the other during the dry season (August-November). 
In this wray, the Dj ember Station every year carried out 2 plantings, even 
3, the dryest months (June-August) being chosen for Turkish tobacco. 

Owing to its not being found advantageous to plant tobacco every year 
on the same soil, some planters rotate their cultivations as follows : after 
a rice crop in May tobacco is put down (August-November), then again 
rice (January to May), then maize, soya or some other leguminous crop is 
planted, then once more rice, and it is then the turn of tobacco again af¬ 
ter 2 years. It is a great advantage to he able to alternate cultivations, 
and the “sawahs" (paddy fields) are admirably adapted for growing tobacco 
in these tropical regions. The rivers which serve to irrigate the fields not 
only contribute a fair amount of fertilising silt, but besides this the water 
which remains on the fields for some time kills the man} 7 insects to be found 
in the soil, which insects might sometimes have disastrous effects in hot coun¬ 
tries. 

(A) Choice of suitable Types . — The selection of local races was be¬ 
gun with 120 parent plants, 55 being of the “Kedoe” race and the others 
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of the " Deli ” and “ Canarie ” races. According to Comes, the 3 races are 
the result of crosses between the varieties havaniensis and macrophylla 
{purpurea) (1). The “ Deli ” race is finer and in a favourable climate yields 
cigar wrappers which are much in demand. The “ Kedoe ” race is not so 
fine, but is more aromatic and more vigorous, and does not require so much 
attention as the “ Deli” race. It also sometimes furnishes wrappers for 
cigars of a less fine quality. The “ Kedoe ” plant presents some points of 
resemblance with one of the “ Manilla ” races, and that is alleged to be its 
origin. The “ Canarie ” race will stand more drought and heavy soils. 
In the East of Java it does not yield as good a tobacco as the “ DeH ” and 
“ Kedoe ” races, wiiile in the Sultanates of Djokjakarta and Soerakarta, 
in the middle of Java, it is the only one cultivated and supplies a tobacco 
of dull appearance for cigar wrappers. 

All the parent plants chosen in the autumn of 1912 in the different plan¬ 
tations were analysed on the methods set out in Bulletin No. 9. The results 
of this large task, however, are only public in respect to the “ Kedoe ” race 
which w T as the first to be studied. The analysis embraced the height of the 
plant, the number, shape, uniformity, venation and mutual position of the 
leaves. The following points of the first 15 leaves, green and dry, were 
studied for each plant: length, width, area, ratio between length and width 
and fineness, i. e. ratio between area and weight of leaves. Finally, for the 
dried leaves, the weight of the midrib w r as indicated, the ratio between the 
weight of the leaf and the rib, then the colour, determined by means of a 
scale of colours, and finally the burning qualities and the colour of the ash. 
In this way average values were obtained and also coefficients as to correla¬ 
tion which may serve as a standard of comparison for all subsequent studies 
in relation to the " Kedoe ” race. 

There was found : an inverse correlation between the number of the 
distance apart of the leaves; a direct correlation between the number of 
the leaves and the ratio of their length and width; a third, direct, between the 
weight of the leaf and the weight of the midrib; a fourth, inverse, between the 
weight of the leaf and the ratio between length and width; a fifth, direct, 
between length and width of the leaves and so on. 

The methods hitherto adopted in laboratories in studying the combust¬ 
ion of tobacco have no practical bearing, in the wuiter’s opinion, but may 
on the other hand serve for comparison of the different races and lilies. The 
fineness of the tobacco, as well as its rapid and continuous combustion, de¬ 
pend mainly (questions of race apart) on the ripeness of the leaves, and in 
the second place on the drying and fermentation of the tobacco. Teaves 
which are too old and those which are too young exhibit the same faults : 
want of fineness and defective combustion. The reasons for these defects, 
however, are not the same in the two categories. In over-ripe leaves there 
is an excess of cellulose and woody substances; on the other hand, the over- 


(1) The writer adopts in its entirety the system of tobacco classification of Italian writers. 
Thus the species Ntcotiana Tabacum is subdivided into varieties, the varieties into races, the 
races into genotypes or pure lines and the lines into individuals. 
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young leaves contain too great a quantity of fats and albuminoids, which do 
not decompose to a sufficient degree during the fermentation of the tobacco. 

In leaves picked at the right time, the mineral salts and organic sub¬ 
stances are present in favourable proportions. In this condition of the leaf, 
the ferments in it are active, and it is these ferments which, during suitable 
fermentation of the tobacco, are capable of effecting transformation of 
the starch, sugars, cellulose, fats and albuminoids. 

* Unfortunately, the study of the lines chosen among the native races 
could not be continued each year in as thorough a way as was reported in 
Bulletin Xo. 9. Thus, in Bulletins Nos. 12 and 18 the different types are 
judged from the practical point of view only. For some lines of the races 
e< Deli ” and “ Kedoe ”, however, cultivated on two different fields, statistic¬ 
al study was carried a little farther as regards the height of the plants, the 
number and distance apart of the leaves, and also the number of leaves up 
to 1 metre height of the stalk. The results of this analysis are, inter alia, 
the following. 

1) The field with more moisture and less sun, a less clayey and 
lighter soil, produced a greater length of stalk together with greater 
distance apart and size of the leaves, while the other field with less moisture, 
more sunshine, and a heavy and clayey soil, yielded more closely packed 
plants with more numerous and smaller leaves. The two races behave 
identically. 

2) In both races, the lines with the greatest number of leaves up to 
1 m. height are preferable from the quantitative and qualitative point 
of view. The types with leaves a short distance apart generally possess 
a larger number of leaves than others in which the spaces are wider, and where 
there are small spaces the leaves follow each other more regularly on the stalk, 
and afford better shade, so that when dry they exhibit a more homo¬ 
geneous lighter and duller colour. 

3) The seedlings chosen in the first place from the nurseries yield 
a finer plantation than the second or third choice of seedlings. All other things 
equal, backward seedlings will never yield in the open field tobacco plants 
as healthy and with as mam* leaves as strong seedlings. Seeds with feeble 
germs do not, even if the nurseries are manured, produce as strong adult 
plants as non-manured seedlings derived from strong embryos. 

What is called the “ Deli ” race is a mixture of many genotypes. Se¬ 
veral of these types have been under cultivation for years in the east of Java; 
for instance the u Deli-Palembang ”, “ Deli Toeutoengan ”, “ Deli Besoeki ”, 
" Deli-Arensburg ”, etc. Even the “ Deli-Medan ”, however, is composed 
of several types, and the w riter regards the “ Deli ” race as more variable 
than the ” Uedoe ” race. Though the difference may not always be easy 
to detect in the field, it is obvious on comparing the dry tobacco, and if 
the trouble is taken to mesure the plants it can be demonstrated mathematic- 
alfy. It is by measuring, counting and weighing certain properties of 
the phenotypes w r hich for several generations represent the different geno¬ 
types, 'that a pure line may most effectively be distinguished from a popula- 
tionoftypes. 
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(E) Introduction of New Races. — About a hundred foreign races were 
planted during the three years in the different fields of the Stations. The 
seeds were obtained both from the experimental tobacco Institute of Scafati 
(Italy), and from the Department of Agriculture in Tokio (Japan). 
Among these exotic races, there were forty from Japan, others from the 
Balkans and Asia Minor, others again from the W. Indies, Xorth and South 
America, etc. The results obtained are not encouraging, but it must not 
be forgotten that a single trial cannot be deemed sufficient. 

Some by the J apanese races are distinguished by a fine leaf and a light 
colour, for instance “ Hatano ” (which has already been used for some years 
by growers in Besoeki for the production of hybrids), “ Shinde ” and " Sat- 
suma 

Turkish tobaccos (tobaccos from the Balkan countries and Asia Mi¬ 
nor) grow fairh’ well, but the moisture of the air, even during the dryest 
months, is too much, which results in the leaves growing too large, too fine, 
and without sufficient aroma to form a good cigarette tobacco. It has not 
been possible up to the present, in spite of every care in gathering, drying 
and fermenting, to preserve the golden yellow colour of the leaves winch chara¬ 
cterises some Turkish tobaccos; the most serious defect, however, is their 
weak aroma. Among the races w T hich stand out favourably from the point 
of view of colour, aroma and combustion, mention may be made of: 11 Yaka- 
Kanthi ”, “ Yaka-Cavalla ”, “ Aya Solouk ” and “ Samsoun 

The North American races proved not to be sufficiently resistant to 
fungus diseases ; those of Central America, the W. Indies and South Amer¬ 
ica gave coarse tobaccos of a variegated and dark colour. 

The “ Bajesi ” race of Hungary and another from Timor are distinguished 
for their vigour ; they find no difficulty in growing in poor soils and under 
unfavourable conditions of climate. 

By continuous and persevering w r ork foreign races presenting greater 
advantages might be found, but the writer, working on behalf of the plant¬ 
ers, was anxious to obtain a practical result as speedily as possible. 

c) Production of Hybrids with fixed Characters. — Numerous crosses 
were made with a view to improving both the quantity and the quality of the 
tobacco. By selecting from among the races of the country only, if they form 
populations comprising many lines, there is the likelihood of finding an ad¬ 
vantageous type for cultivation. Once the pure line is obtained, however, 
any subsequent improvement could only relate to the methods of plantation 
manuring, cropping, drying and fermentation, as a pure line cannot be chang¬ 
ed ; whilst by hybridisation there are obtained in the and generation a 
multitude of forms, some of which combine the favourable characters of 
the parents, while others exhibit morphological or physiological, or again 
ecological characters ’which were by no means apparent in the parents. See¬ 
ing that planters expend fairly considerable sums every year for breeding 
experiments, it was clearly the duty of the experimental Station to look for 
types sufficiently constant for cultivation on a large scale. Judging from the 
results obtained, this is possible within three years, that is, after 6 genera¬ 
tions. 




1270 


PI^ANT BREEDING 


II. — Diseases and Pests. — It cannot be said that there are any 
really serious diseases of the tobacco plant in the East of Java : 

There is some small amount of fungous disease (Phytophthora Nicotianae, 
Bacillus Solanaceamm Erw. Sm., Ceycospora Nicotianae Ell. and Evr., etc.), 
but it occurs quite sporadically. More dangerous are the numerous insects 
(Heterodera, Gryllus, Gryllotalpa , the larvae cf Plusia, Heliothis , Prodenia, 
Lita, and Opatrum ). 

The larva of Lila solanella, particularly, produces galls in the young- 
plants which prevent normal growth. A rather serious disease is the myste¬ 
rious <f mosaic disease ” which chiefly attacks fine-leaved races. In spite 
of many studies, it is not yet known whether this is a fungus disease or results 
from defective assimilation. Such defective assimilation certainly occurs, but 
is it caused by bacteria or by the soil, moisture or heat ? This problem will 
no doubt be better solved by laboratory experiments in which the external 
conditions can be minutely regulated. In the open field there are many fac¬ 
tors which escape investigation, in spite of the most estensive weather ob¬ 
servations. The importance of the latter, however, cannot be over-estimated, 
above all in the study of tobacco, and it is a great advantage to the 
Station of Djember that it possesses a meteorological installation in the 
vicinity of one of the experimental fields. 

III. — Mutations. — The Author next deals with some rather inter¬ 
esting forms of mutation (or deemed to be such): 

There is for instance a form with a double flower, very pretty, with the 
outer corolla turned up, which has repeatedly been observed in Java. It 
is extreme^ rare, but breeds true in all its characters ; one double plant 
among the seed plants of a plantation is sufficient for it to reappear in the 
following generation, unless it is to be supposed that the same mutation can 
be repeated successively in different places. In Bulletin No. 12 a good 
reproduction of this very pretty flower is found. 

Another variation is represented by the giant plants found in the Dutch 
East Indies among the races “ Deli ” and <f Canarie ”, but apparently not 
among the “ Kedoe ” race. Instead of forming a large inflorescence in 
panicle form after 3 months' growth, the top of the plant continues to grow, 
forming numerous small leaves in the axil of which there is sometimes, but 
rarely, a single flower. More frequent among the giants are the forms which 
reach great heights (16 feet and more) ; they mostly remain completely 
sterile or in some cases, after 8 months' growth, produce a few rare flowers. 
The writer found that these latter forms transmit their characters on a 
constant way, while other forms which do not always exhibit all the charac¬ 
ters of the giant plants produce among their descendants 1, 15, 20, 21, 25, 
31, 36, to 91 % of giant plants, according to various workers. Here the 
Author does not admit the term mutation, as he is of opinion that this term 
should not be applied unless the hereditary factors of the initial material 
have been examined thoroughly, which was not done with tobacco. The 
“ Deli ” race, for instance, seems to him to be made up of several special 
races transmitting their characters in a more or less constant way accor¬ 
ding to external circumstances. 
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Giant plants are explained by means of the theory of Tschbrmak on 
the association and dissociation of “ crvptomerous factors According to 
'this theory, the races which from time to time produce giant plants are 
forms with dissociated crvptomerous inherited factors, that is to say that 
the factors which transmit the height of the plants, the standard of size, 
the number and distance apart of the leaves, the period of growth, etc., 
are combined in such a way with the factors which transmit the abnormal 
height, many leaves and a longer period of vegetation that there is no action 
of the one class of factors on the other under ordinary conditions. The cha¬ 
racters of the giant plant being dissociated from those of the normal plant 
therefore remain under these crvptomerous conditions, and a normal plant 
is formed. If, however, owing to external circumstances the two catego¬ 
ries of factors come into contact, then in the progeny giant plants in greater 
or lesser number form according to the intimacy of this contact. 

£ The property which produces the giant is therefore made up of several 
^factors : slow' growth, indefinite growth of the main axis (leader), poor in¬ 
florescence, long period of vegetation, leaves much more numerous, less wide, 
etc. Each of these factors is presumed to be present in the normal plant, 
but dissociated from the normal factors, for which reason they have no in¬ 
fluence on each other. If a partial association occurs, a transitional form 
results. Eor instance, if the factor for late flowering remains dissociated, 
then the giant plant flowers like an ordinary plant; if the factor for slow 
growth remains dissociated, the plant develops as rapidly as a normal 
plant; if, finally, the factors of an indefinite growth and of a defective 
inflorescence remain dissociated, there is only obtained a plant with many 
leaves of less width and smaller internodes, which for the rest, however, 
present nothing abnormal. A perfect association therefore produces giant 
plants exclusively, and a complete dissociation furnishes only ordinary 
jfiants. 

* Following the example of R. Thomas, Bateson, G. Howard and Fru- 
WIRTH, the writer also made experiments on parthenogenesis in tobacco. 

’ The negative results which he got invalidate those of R. Thomas and Ba¬ 
teson and confirm those of G. Howard and Fruwirth (1). 

All growers know how frequent are anomalies in the tobacco plant. 
The writer found golden-yellow types and others w T hich were variegated in 
•every degree; there is often fasciation of the stem and epiascidia and h} T po- 
ascidia occur in the leaf. 

Tobacco seeds kept in airtight bottles retain their germination capacity 
in the tropics for 7 years at least. Germination experiments undertaken 
[ to elucidate the question whether the specific gravity affects the germina- 

I ,fion rapidity and capacity have shown that seeds which float in a solution of 

' 

(1) Continuining these investigations the writer has since obtained positive results. A Ja¬ 
panese race ”, Okonawa ”, with white tiow'ers, shady leaves and very lengthy period of vegeta- 
Sion produced fruits and seeds without pollination. The fruits are perfectly normal, but the 
Meeds have not yet been studied. It this may not be a definite ease of true parthenogenesis at 
jpnv rate the seeds have well developed integument. 
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sugar of 12.5 % germinated better than those which sink in this-Potior 
In the latter the seed covers appear to have increased in thickness and\?ig%ht 
at the expense of the germ. Those which remained at the surface of ti^J 
water germinated less than those of the others. (Bull. No. 12). 

968 - A new Method oi Determining the Impurity of Cereal Grains, caused by the Pre¬ 
sence Of Seeds Of Agrostemma Githago (From the Work of the Seed-testing 
Station at Kharkov, Russia). — Janata A., in IOjicvo-pyccKcifi cedbCKO-xosnuemr 
eeHHtift Fasema. (The Agricultural Gazette of Southern Russia), XVIIth Year, No. 47, 
pp. 6-8. Kharkov, December 1915. 

Agrostemma Githago causes damage of two kinds: it infests the fields, 
and its seeds, mingled with cereal grains, impart to the latter, and the flour 
manufactured from them, properties which are injurious both to men and ani¬ 
mals ; it is not yet definitely known what is the origin of this injurious ac¬ 
tion, but in spite of this, “ under conditions in connection with army sup¬ 
plies ”, the only conditions recognised by law in Russia, and which serve a| 
a basis for the purchase of cereals, it is provided that the seeds of A. Githago 
may not exceed 0.06 % in weight. 

In view of this low percentage, very 7 delicate scales are required to de¬ 
termine it by weight, and also practice in handling them, which forms a 
serious obstacle to the enforcement of the regulations. With a view to 
devising an easier and more practical method, experiments were carried out 
on oats, barley, rye and wheat grains from both small and large farms in 
11 districts of the government of Karkov, in order to determine the average 
weight of the seeds of A. Githago , with the object of using the weight 
so determined in ascertaining the degree of impurity of the grains. / 

The results of the experiments were as follows : 

The total number of seeds of A. Githago weighed w r as 1 820, and the 
average weight of one seed w r as 0.0101 grms., but the weight of each seed 
fluctuated between 0.012S grms. and 0.0056 grms. ^ 

No relation was observed between the weight of the seed of - 4 . Githago * 
and the description of cereal or the locality from which it had been taken. 

On the other hand, the influence of another factor, the class of the farm, 
appears to affect the weight of the seeds of A. Githago . This rate is rather 
higher for big farms than for small ones. Considering, however, that this 
difference is very small and does not exceed the limits of fluctuation in 
the weight of seeds coming from each of the different classes of farm, the 
writer takes the view that in practice the average weight of a seed of 
* 4 . Githago may be assumed to be equal to 0.01 grms. for all farms. 

Taking this average weight as the basis, it Is easy to pass from the num¬ 
ber of seeds of A . Githago in 100 grms. of grains, to their percentage by weight. 
If, however, the legal percentage of impurity mentioned above is considered, j 
it is easily seen that in 100 grms. of grains, the number of seeds of A . Githago 1 
should not exceed 6. The introduction of the numerical method will greatl|jj 
facilitate the technique of testing the purity of the grain as regards its com 1 , 
tent in seeds of , 4 . Githago This method would also be of use in control, 
measures against this weed. 

Possibly subsequent researches may, on various grounds, modify 
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the average weight found, but according to the writer they cannot invali¬ 
date the rational character of the numerical method which he has proposed 
for practical objects. 

969 - Liquid Manure with Addition of Sulphuric Acid as Spring Manure and Means of 
Control against Weeds and Lodging of Wheat. Sulphur treatment against the Pa- 
* rasites Of Lodged Wheat — Giglioli Italo, in Bolletthw della Societa degh Aqri- 
cotton Itaham s Year XXI, No. g, pp. 257-266 Rome, May 15,1916. 

As early as 1872, Ludwig Kock demonstrated experimentally that pre¬ 
disposition to lodging in cereals must be attributed to insufficiency of light 
during the first few months of growth of the plant, which insufficiency 
weakens or entirely interrupts the chlorophyll function, besides promot¬ 
ing an accumulation of water in the culms and leaves, which leads to the 
rapid lengthening of the weakened plant. The result of this is an exuber¬ 
ant growth of the w-heat. In the first period of development the growth 
' of the wheat is very dense ; the weeds, which thrive under the shade of the 
wheat, belong to those species which are adapted to requiring the least 
f quantity of sunlight and which, forcing their roots downwards in the soil 
v more rapidly than wheat, thus find conditions favourable to their develop¬ 
ment, which still further increases the shortage of light from which the wheat 
suffers. Moreover, overcast weather, the crowding of the wheat stalks, the 
want of light and the humidity due to the weeds which cannot be success¬ 
fully extirpated, favour the growth of parasitic fungi which attack and 
weaken the watery and soft culms of the wheat at their base. 

The conditions in the spring of 1916 were such (wet season with fre¬ 
quent wind, sky often overcast and unsteady weather) that lodging of the 
wheat was apprehended, and the writer therefore desired to ascertain the 
causes of this phenomenon, and on the basis of his own experiments and the 
results of the chemical method for controlling the weeds which infest wheat, 
he also desired to suggest suitable remedies against lodging. 

Farmers in general blame fertility of the soil and excess of manure for 
immoderate growth of the wheat with consequent lodging, but the Author 
1 asserts that it is not the natural or artificial fertility of the soil which direct¬ 
ly leads to the lodging of wheat, as he frequently found, for several years 
in succession, on the experimental field of Suessola (though this field is 
abundantly and even excessively manured), that wheat never lodged near 
the edges of the many plots (these were 123), wffiere the plants had a better 
exposure to the sun, while they were all lodged in the centre of the plot where 
the vegetation was too crowded. Similar observations, to the effect, na¬ 
mely, that an abundance of nitrogenus manure in the soil does not always 
produce lodging of grain crops, were made a number of years ago by T. Poggi 
in Polesina. It follows that in wffieat growing the farmer need not be too 
much concerned at an abundance of manure, provided he prevents the young 
plants undergoing a rapid and crowded growth which would directly de¬ 
prive them of light, and takes care to destroy the growth of weeds in good 
^time. The first object may be secured by all such measures as ensure the 
young wheat the best of all«fertilisers», namely sunlight. With this ob¬ 
ject in view, the sowing should not be too close or too early, especially if 
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the soil is very fertile owing to recent manuring of immediately preceding 
crops intended to enhance its fertility. Sowing should not be done 
closely and broadcast, but rather in rows or ridges, which increases 
the light available for the wheat, and also allows of proper weeding and super¬ 
ficial tillage at the beginning of spring, so that between the rows the soil 
remains perfectly clean and under favourable conditions of aeration. The* 
very old practice of topping wheat when too high, or feeding it to sheep- 
for a short space of time, is a method by which the lower part of the culms 
may be made to benefit by the reinvigorating and wholesome effect of sun- 


With regard to the destruction of weeds in good time, in consideration 
of the results obtained in France, England and Scotland by spraying 
the wheat (with sulphate of copper, or, according to M. Rabat£, with 
dilute sulphuric acid) as a direct method of weed prevention, and on 
the basis of the experiments carried out by himself in the experimental field 
of Suessola with human urine to which sulphuric acid had been added, used as 
a nitrogenous manure, the writer proposes to modify the Rabap^ method of 
spraying wheat with dilute sulphuric acid, and to combine the treatment^ 
for weed control and the destruction of parasitic fungi with the spring ni¬ 
trogenous manuring. This treatment would be carried out with urine 
acidified by sulphuric acid, which should be put down as a cover on the wheat, 
in the spring, and repeated several times if possible, by means of sprayers, 
as is at present done with sulphate of copper and the ordinary dilute solu¬ 
tion of sulphuric acid. 

The only economic method of conserving urine is based on mineral salts. 
The writer has always stressed the importance of agricultural utilisation 
of human and animal urine, pointing out that urine contains a quantity of 
nitrogen five times greater (4.40 kg. as against 0.80 kg.) than that existing 
in solid excrement. He adds that at the present time almost the whole 
of this urine is wasted, and that in Italy the annual loss may be estimated' 
at 300 million francs. 


Passing on to deal with his experiments in manuring with human urine ) 
plus sulphuric acid, which were carried out at Suessola, the writer states 
that this manure was applied with success during the 18 years of continuous 
cereal growing, two grain crops being taken each year, maize following 
wheat in the same year. In the course of the successive year^, variable quanti¬ 
ties of acidified urine were employed, the most usual proportions being 
320,249,223 and 178 gallons per acre. The acid solution was in some years 
applied in the autumn before the wheat was sown, but in most instances 
it was spread in the spring. The leaves of the wheat were slightly burnt 
by the drops of caustic liquid, but the wheat rapidly recovered and gave a 
fine yield. 


Taking into account the experiments conducted of late years on the 
beneficial action of sulphur, particular^ in respect to organic soils and differ¬ 
ent cereal crops on the one hand, and the fungicidal action of this j 
product on the other hand, the writer, in case of vigorous growth of fungal 
parasites on wheat during the ripening period, advises the sulphuring .of 
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the young wheat with the object of preventing and combating this danger, 
and at the same time contributing to the soil a substance capable of produc¬ 
ing a fertilising action for subsequent crops. Probably the useful action 
of sulphur in the soil is an indirect one, in which the sulphur, by modifying 
the microflora and microfauna of the soil, renders the latter more fertile. 

As a result of these considerations, the writer proposed to the " Societa 
degli Agricoltori italiani ” in Rome to organise co-operative experiments 
in the spring of 1916, on plots of 50,120 or 240 sq. yds., chosen in the wheat 
fields where there is most reason to apprehend lodging and its consequences, 
in order that farmers might form an exact opinion about the measures pro¬ 
posed for the prevention and mitigation of the injuries due to lodging of 
cereals. The experiments were to be organised as follows: 

I. — Experiment in the use op acidified human urine, applied at 
the rate OF 220 gallons PER acre. — The urine will be prepared by collect¬ 
ing it in carboys or vats tarred inside, in which concentrated sulphuric 
acid is mixed with the urine in a quantity corresponding to 6 pints of acid 
per 100 pints of undiluted natural fresh urine. The mixture will occasion¬ 
ally be stirred up in order that the entire mass of the liquid may be acid¬ 
ified, and to prevent any fermentation. The spraying (which in small ex¬ 
periments, may be made by brush application) will be carried out in the spots 
where the wiieat is very high, particularly wiiere weeding has not been suc¬ 
cessful in sufficiently preventing weed growth. In case of need, where 
wiieat suffers greatly from want of light, the treatment nia}* be repeated 
a second time of an interval of one week or more, but before the wheat emer¬ 
ges from the glumes. For the second treatment, the acified urine might 
be diluted with an equal volume of water. 

II. — Experiments in treating wheat with flowers of sulphur. 
— Flowers of sulphur (sublimated flowers of best qualit} 7 ) being more read¬ 
ily oxidisable by the slow 7 action of the air and light, should be preferred 
to sulphur wilich has been first melted and then ground. Treatment with 
sulphur should he tried in those places where the wheat stalks are crowded, 
in moist localities, particularly wiien the bases of the culms are seen to ex¬ 
hibit a tendency to blacken. The amount applied should be 178 lbs. per 
acre. This application must be repeated in case of lodging of the wheat, 
and more especially if a progressive invasion of fungi is observed. As 
in the case of the vine, the treatment must be carried out in hot and clear 
weather, with no wind. When the wheat is flowering treatment with sul¬ 
phur would be out of place, but it can be done before or after. The wheat 
crop having been got in and weighed, it should be ascertained whether the 
treatment has rendered the soil more fertile for the crop next in rotation, 

970- Aetion of Ammoniaeal Salts on the Growth of Barley.— soderbaum h. g., in 

Ktmgl. Landibraks-Akadeniieiis Hand linear ock Tidskrift, l^Yth Year, Nos. 1-2, pp. 57-66. 

Stockholm, 1916. 

Ammoniaeal salts applied to soil under grass or grain crops, and manur¬ 
ed with phosphates of low solubility (bone meal, tricalcic phosphate or 
phosphorites) give better results than sodium nitrate. Barley is an excep¬ 
tion to this rule as it seems to take more readily to nitrates. A special 
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series of investigations was undertaken by the writer with the specific 
object of studying and explaining this special behaviour of barley. The 
article sets out the results of these experiments. 84 glass vessels were used, 
50 cm. high and 25 cm. in diameter, each containing 28 kilograms of sandy soil, 
plus 1.17 grms. of potassium chloride and 0.50 grms.of sodium chloride, which 
corresponds to 134 lbs. of K 2 0 per acre. They were divided into 3 groups 
of 27 vessels each, manured with 3 different kinds of phosphates: superphos¬ 
phate, basic slag and bone meal, in the respective proportions of 3.65 grms. 
7.27 grms. and 3.45 grms. per vessel, which corresponds to 134 lbs. of P a 0 5 
per acre. To each phosphate there was afterwards added one of the 3 
nitrogenous manures: sodium nitrate, ammonium chloride and ammonium 
sulphate, in the proportions of 4.50 grms., 2.80 grms. and 3.48 grms. respec¬ 
tively, which corresponds to 134 lbs of nitrogen per acre. 

Each group of 27 vessels was thus in turn subdivided into 3 groups of 
9, differing in the nature of the nitrogenous manure ; these 9 vessels were 
finally divided into 3 groups of 3, one of which received no further treat¬ 
ment, w T hile the other 2 received an addition of magnesium sulphate and 
magnesium carbonate (magnesite) respectively, in the proportion of 1 grm. 
and 3.44 grms. Finally three pots were manured with nitrate of soda, with¬ 
out phosphates. 

The barley was sown on the 4th May 1915 and the first seedlings ap¬ 
peared on the nth. Towards the end of the same month, in the series: 
superphosphate, ammoniacal salts, sulphate of magnesia, it was observable 
that the leaves were yellowing and a stoppage of growth was taking place, 
followed in some instances by the death of the plant. These pathological' 
symptoms developed with greater intensity in the case of the ammonium 
chloride, and less strongly in the presence of ammonium sulphate. When, 
however, the crisis had once been successfully passed, the plants started 
growing and developing again normally. In the series : superphosphate, 
ammoniacal salts, magnesium carbonate, no pathological effect was observed. 
The crop, collected on the 12th Augusr, gave the results-set out in the Table 
annexed. 

The figures compiled in the Table confirm what was already perfectly 
obvious 3 weeks after sowing. Both in the superphosphate and in the bone 
meal series, the ammoniacal salts produced results inferior so those brought 
about by nitrate, and this difference is still more notable if the superphos¬ 
phate alone is taken into account. Taking as equal to 100 the crop ob¬ 
tained by the use of nitrate, we have for the ammoniacal salts an average 
of 90 to So, dropping even to 60 in unfavourable cases. It is interesting to 
note that with ammonium chloride better results are obtained on the whole 
than with sulphate, in spite of the serious symptoms of poisoning met with 
in the early phases of growth of the seedlings. In the series : bone meal, 
ammoniacal salts, the magnesium carbonate raises the yield, while in the 
series : bone meal, nitrate of soda, it causes a marked diminution. 

If we now examine the basic slag series, the picture presented is quite 
a different one. All the differences, more or less marked, between the 
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Nitrate of soda. 

Superphosphate: 

Nitrate of soda. 

Nitrate of soda -f sulphate of magnesia . 

» y -f carbonate » 

Ammonium chloride. 

Ammonium chloride -f sulphate of magnesia 
11 " -j- carbonate » 

Sulphate of ammonia. 

Sulphate of ammonia ~r sulphate of magn. 
» » — carbonate » 

Basic slag; 

Nitrate of soda.. 

Nitrate of soda -r sulphate of magnesia 
» » i- carbonate » 

Ammonium chloride. 

Ammonium chloride -f sulphate of magnesia 
» » -f carbonate » 

Sulphate of ammonia. 

Sulphate of ammonia -f sulphate of magn. 
» 4 + carbonate » 

* Bone Meal: 

Nitrate of soda. 

Nitrate of soda -f sulphate of magnesia 
» # + carbonate » 

Ammonium chloride. 

Ammonium chloride -f sulphate of magnesia 
» » + carbonate a 

Sulphate of ammonia. 

Sulphate of ammonia 4 - sulphate of magn. 
» » 4- carbonate » 


i Taking the yield 

Results of Experiments. Yield obtained with phos- 
for each vessel in grams phate and nitrate 
— --- of soda as equal 
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ammoniacal salts and nitrate, between the sulphate and carbonate of mag¬ 
nesium, and between the different ammoniacal salts, tend to disappear. 

In some cases the ammoniacal salts may produce a crop equal to that 
obtained with the nitrates, and if, under many other circumstances, the ni¬ 
trate still retains an indisputable superiority, the fact is probably due to 
a poisonous action of ammoniacal salts on the growing seedlings. An expla¬ 
nation has been offered for the specifically favourable action of the am¬ 
moniacal salts by connecting it with the acid physiological character of 
the latter. Both in the chloride and the sulphate, the cation NH 4 is 
alone absorbed and utilised by the plant, while the anions Cl or S0 4 are only 
partly fixed, and hence there results a progressive increase of acidity in 
the plant substance, “which is quite sufficient at this stage to produce an 
action injurious to growth. On these lines the favourable effects of magne¬ 
sium carbonate in the series : phosphates, ammoniacal salts, might be ex¬ 
plained, as likewise the superiority of the slag with large lime contents over 
the other phosphate manures, etc. All that is here in operation would be 
merely the neutralising power of the two carbonates, that of magnesia and 
that of lime. 

The following facts however conflict with this hypothesis: 

1} The sick plants were young ones, and so small as yet that it cannot 
be certain that they had absorbed nitrogen to an extent capable of notice¬ 
ably influencing the composition of their substance. 

2) If the weight of the dry substance of the 3 weeks old seedlings 
which grew in one vessel be taken as equal to 6 grms., there will be in all about 
24 grms. of green substance. Out of 24 grms. of fresh substance there is 
0.144 grm. of nitrogen, corresponding to 0.375 grm. of hydrochloric acid, 
which would require 0.51 grm. of calcium carbonate for its neutralisation. 
Bone meal, however, contains calcium carbonate in the proportion of 1.26 
grms, more than twice what is required, and in spite of this it does not suf¬ 
fice alone to counteract the injurious action of the ammoniacal salts. 

3) Finally, it was observable that ammonium nitrate, though physio¬ 
logically a perfectly neutral salt, produces the same effects as magnesium 
chloride and sulphate, though to a less extent. 

Thus the hypothesis of a progressive acidification of the substance of 
the plants must be dismissed, and it is more in keeping with the facts to 
assume that what really takes place is a poisonous action of the ammoniacal 
salts exerted direct on the plant. 

Recent experiments appear to show that the carbonates of calcium 
and magnesium promote the processes of nitrification by bringing about the 
transformation of the injurious ammoniacal salts into nitrates which are 
not injurious: hence their beneficial action. 

971 - Oat-growing in the State ofWashington, United-States. — Schafer e. g. and Gai¬ 
nes E. F.» in State College of Washington, Agricultural Expoiment Station , Pullman, 

Washington, Bulletin No. 129.13 pp., 3 fig, Pullman, March 1916. 

After wheat, oats are the most important grain crop cultivated in the 
State of Washington. During the ten-year period which closed in 1914, the 
average annual production was 11 629 253 bushels; the average area oc- 
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cupied for the same ten-year period was 242 831 acres: the average yield 
47.9 bushels per acre. Both the area under oats and the average unit 
production are in continual increase. 

The major part of the oats produced by this State is grown in two 
widety separated districts: the county- of Skagit in the western part, and 
the counties of Spokane and Whitman in the eastern part. 

A study- of the conditions peculiar to those sections where oats are grown 
in large quantities indicates that they’ thrive better in a rather moist cli¬ 
mate. Trials for determining the quantity- of moisture required by" the 
different cultivations showed that oats in order to produce a unit of weight 
of dry substance, require more water than does barley- or wheat. The max¬ 
imum unit yields are obtained where the vegetative period is long and com¬ 
paratively’ cool. 

Table I sets out the characters of the most important varieties of oats 
in the State of Washington. They- are determined from plants grown at 
Pullman. Table II indicates the unit productions obtained from the best 
varieties in open field experiments at Pullman. 

Table I. — Characteristics of the principal varieties of oats 
grazen in the State of Washington. 



Height 

Rigidity 

Shape 

Colour 

Norn* 

ber 

Percent 

Weight 

Date 

Variety 

of 

of 

of 

of 

ot 

grains 

of 

1 per 

of 


plant 

stiaw 

panicle 

grains 

per 

5 g 

hull 

1 bushel 

ripening 

Abundance. . . 

49.7 ms 

93-9 % 

spreading 

white 

196 

29.8 % ' 39.olbs j 9 August 

Banner .... 

48.7 

89.9 

» 

■ » 

198 

28.4 

39-7 

8 » 

SparrowbxH. . . 

48.9 

86.9 

» 


I 44 

29.5 

42.0 

7 » 

Swedish Select . 

28.0 

86.9 

» 

; 

162 

27.5 

141.7 

7 » 

Sixty Day . . . 

41.4 

87.2 

» 

light yellow 

259 

25.7 

35-7 

25 July 

Danish .... 

50-2 

87-3 

compact 

white 

190 

27.4 

| 39 -° 

13 August 

Potato. . . . . 

46.7 

95'2 

spreading 

■ » 

J 228 

27.0 

37-7 

II » 

Grey. ! 

52.2 

86.4 

side panicle dark grey 

! 162 

29.9 

140.7 

4 * 

Regenerated Swe¬ 
dish Select. . 

; 49.9 

92.2 

spreading 

1 white 

1 180 

1 

26.3 

42.3 

6 » 

Palouse Wonder 

50-9 

| 89.4 1 

» 

i) 

1 *7* 

24.9 

|4l-7 

7 » 

Dun. . . . . . 

49.4 

iSx.s 

)> 

\ 

» 

j 186 

24*3 

41.0 

9 » 

Madison .... 

! 49-8 

| 89.2 

» 

5 9 

; 176: 

25*5 

|42.0 

7 » 

Canadian . . . 

! 49.6 

91.9 


5 ) 

; 1S3 

29-1 

45*3 

; ,ISt » 

Lincoln .... 

j 49-7 

91 .1 

» 

f 9 

| 177 

28.2 

;46.o 

30 July 

Yielder. 

! 48.4 

| 92.0 

» 

! 

1 » 

1 

1 166 

27.9 

I41-3 

7 August 

Hulles. 

1 42.6 

| 86,9 

» 


387 

— 

,52.0 j 

13 » 










I 28 o 


CKREADS AND FUDSB CROPS 


Tabee II. — Yield of some varieties of oats {averages of the 1914 an d 
1915 crops) and comparison between their Cropping Powers . 


Variety 


! Bushels per acre average) 


Comparative yield * 


Abundance. 3 1.7 

Banner.j 78.3 

Sparrowbill. 76.5 

Swedish Select . 78.2 

Sixty Day. 77.2 

Danish. 65.4 

Potato. 65.9 

Grey.. 64.0 


* Taking as ioo the average of all varieties, which was 2 336 lbs. per acre. 


III.9 

I0 7*3 

104.8 
107.1 

105.8 

89.6 
90.3 

87.7 


972 - Destruction Ot the Bean Germ. — Bussabd, in Comptes Rendus Ac l'Academic d’A an- 
culture dc France , Vol. IT, Year 1916, No 19, pp. 550-551. Paris, 1916. 

A method was required of destroying bean embryos without injury to the 
cooking value of the seed. The experiments covered three varieties: Alge¬ 
rian white, black and red beans. The experiments proved that when only 
a few seeds are concerned, immersion for one minute in boiling water is 
sufficient to deprive seeds which were previously capable of germinating 
in the proportion of 95 % of all germination capachy. When dealing 
with several pounds it will be prudent to prolong the immersion for 4 to 
5 minutes. This time should not be exceeded, to prevent any cooking 
action being begun. The scalded beans, on drying in the open air, by spread¬ 
ing them in a thin layer on a fiat surface, rapidly give up the water they have 
absorbed. Within 24 to 28 hours the beau appears to be perfectly dry, 
slightly wrinkled, and rather duller than the normal. It possesses very good 
keeping properties, and its cooking qualities are not impaired. 

973 - Some Factors affecting the Cooking of “ Dholl” {Cajanus indie us). — vis- 
wanath B., Dakshmaka T. Row and RagbtuNathaswami Ayyakgar P. a., in Memoirs 
ot the Department ot Agriculture ot India, Chemical Series , pp. 149-163, tables 6. dia¬ 
grams 4, Calcutta, April 1916. 

“ Red gram ” or “ Pigeon pea ” (Cajanus indicus) is grown in India 
as a food substance, which, in Southern India, is one of the products re¬ 
sorted to by vegetarians in order to increase the nitrogenous content of 
foods with a rice basis. While peas and other pulses are cooked fresh, the 
“ red gram " is gathered when ripe, is dried in the sun and husked, the 
grains forming dholl, which is cooked and eaten. In the South, the grains 
after (hying are mixed with red earth and water, they are left for one night 
in this mixture and are then dried in the sun before husking. 
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The writers have investigated the effect of the composition of the water 
on cooking. They made use of waters the content of solid matter in which 
ranged from 0 to 1 225 per 100 000. They observed that the presence of 
dissolved salts in the water largely affects the time required for cooking, 
which is longer in the case of salt-charged waters. Furthermore, the adding 
of bicarbonate of soda, which is commonly done in the South of India, 
reduces the time of cooking. The rapidity of cooking depends therefore 
on the one hand on the quantity of dissolved salts and on the other hand 011 
the nature of those salts. 

The method which consists in determining the time of cooking is a 
very primitive one however, which can only .give approximate results. 

The writers adopted a different one based on a measurement of the quantity 
of starch substance dissolved during cooking. In addition to this weight of 
starch which passed into solution, they determined the weight of the dry sub¬ 
stance of the dholl before and after boiling, as well as that of the nitrogenous 
substances in the dholl before and after boiling. The experiments showed that 
some salts, such as the salts of calcium and magnesium, sodium chloride 
and hydrochloric acid, sulphates and carbonates reduce the rapidity of 
cooking, the reduction being approximately proportional to the concentra¬ 
tion of the salts. On the other hand, alkaline carbonates and alkalies pro¬ 
duce an acceleration. The substances which accelerate cooking most 
are those which exert a greater solvent action on the albuminoid sub¬ 
stances as compared with the starch, which points to the definitive conclu¬ 
sion that the rapidity of dissolution of the albuminoids forms the determin¬ 
ing factor. 

The writers also made it their work to ascertain whether the accelerat¬ 
ing agents did not act hy saponification of the fatty substances. They found 
that the fat content of the dholl exercises but very little influence, if any, 
on the rapidity of cooking. They furthermore observed that the practice 
of treating the gram with red earth and v'ater entails quite a marked de¬ 
lay in the rapidity of cooking ; this treatment however is of advantage be¬ 
cause it enables the gram to be more easily broken and husked. Finally, 
they studied the influence of different salts on the liquefaction of starch, 
utilising rice starch purchased as pure and passed through a 100 mesh sieve; 
they found that, among the substances used, only caustic potash increases 
the quantity of liquefied starch, as compared with pure water; this quantity 
is on the other hand reduced by the other products tried, hydrochloric acid, 
carbonates of sodium and calcium, sulphates of sodium and magnesium, 
chlorides of sodium, magnesium and calcium. 

974 - Comparative Experiments in the Growing of some Varieties of Potato at the starc®! 

Scientific Agricultural Station of Flahult, Sweden, - von feiutzen hjalmar, m " 

S vcnska-MosskuUurfroenin^en 1 hlskntt, Year XXX, No. 3 , pp. 119-123. Jdukoping, 1916. 

Experiments in sandy and peaty soils with the following varieties of 
potatoes: 

Early : I, no? a, Hidsonumar, Harbinger, Jnni, Atalanta, Admiral, Niemve Muizen ; Fairly 
early : Mossros, Svalofs 2171 and 3101, Geheimrat Haas, Bnorm, Svalofs 2031; Rather late : Ger 
tmd, Non pins ultra, The Faktor, Makalos, Up to date, Hoganas, Freiherr von Wangenheim, 
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Svalofs 3 (d’Eldorado), Jubel, Union, Danusia, Svensk Gamda roda, General Cronje, Svalofs 
72 (de Magnum bonum), Hoit Jamtlandspotatis, Eldorado, New Guardian, Hassia, Roode Star : 
Late : Juvel and Bohms Eriolg; Very late: Switez and Svalofs 118cj. 

The yield of potatoes was on the average very high: 11.94 tons per 
acre. Gertrud leads with 18.1 tons, after come Lycya, Mossros and Juvel, 
with 17 ; 16.4 and 16.2 tons respectively. 

In the different groups, the best results were obtained with the follow¬ 
ing varieties: 


X/UCya 17 ; Midsommar 13.9 ; Harbinger, 11.9. 

Massros 16.3 and Svalofs 2171, vvdtli 14.9. 

Gertrud iS ; Non plus Ultra 15.84 ; The Faktor 15.76 ; Makalos 14 85 and Up to date 14.85. 
Juvel 16.25. 

Switez it.2. 


The proportion of small tubers averages 9.1 0 0 with a maximum of 20.9 % 
for Gamba Svenska roda, and after this New Guardian, 19.6; Nieuwe 
Muizen, 17.9 and Boode Star, 17.2 ° u . The average starch content for the 
different varieties is shown by the following table : 


Varieties Maximum Minimum Average 

Hurly. . . . 15 - 55 % 12.95% 13.57% 

Fairly early. 16.93 13.00 34.93 

Rather late. 17.S5 13.13 15.23 

I*ate. .... 1765 16.73 I/-I9 

Very late. 18.55 17.45 18.00 


The leading position is taken by Switez, with 18.55 % l next come 
Roode Star (17.85), Erfold (17.65), Cronje (17.60), Svalofs 1189 (17.45). 
Non plus Ultra (17.35), Gertrud (17.28) and Makalos (17.03 %). 

The following figures in respect to the connection between the nature 
of the soil and the starch content are of some interest: 



Peaty 

Sarnlv 

Sand with 

Pure 


soil 

soil 

little humus 

sand 

Early. 

. . 12.96 

14.02 

13.65 

13.06 

Fairly earlv. 

• * 13*77 

15.05 

15.37 

1545 

Rather late. 

. . 14.32 

14.97 . 

15.70 

15.95 

I^ate. 

• . 15*55 

17.60 

17.45 

1S.15 

Very late. 

* • 15.85 

18.70 

18.65 

1S.80 


The percentage of starch therefore increases when the humic substance 
is reduced. The maximum yield of starch per acre was obtained with Ger¬ 
trud (7000 lbs); after w T hich come Non plus Ultra (6166), Juvel (6080), 
Makalos (5671) and Wangenheim (5371 lbs per acre). 

It is proposed to continue these comparative experiments for 4 years 
longer. 
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975 ~ Economic Desirability of Tree Planting in Grasslands, — Spiridonov n., in 3 b - 

tirieOibih'fBCiiGff Famva \Ao'iculturoi Gazste,, No. 12 *128). pp 310-311. Petro- 

grad, ^larch ini6 . 

Observations effected during a period of 25 years on more than 44 hec¬ 
tares of the zone of " grey earths " in Russian Europe, highly suitable for 
sjlviculture (1). The above area was divided into iS meadows, part of 
which was already free from trees when purchased; the remainder being 
sown, the trees being retained as far as possible. The soil is peaty, sandy 
or “podzol”. 

During two or three periods of great drought, the value of the treeless 
grasslands fell off 12 to 50 %, while that of the grasslands planted with 
trees increased 16 %, In rainy years, the latter exhibit much better vegeta¬ 
tion than that of grasslands without trees. 

At the beginning of the period of utilisation the treeless grasslands were 
the best as regards vegetation ; about 12 years afterwards however the com¬ 
position and appearance of the vegetation suddenly grew worse, and at the 
‘ present time (25 to 30 years after) these grasslands have the aspect of moor¬ 
land covered with Nardus stricta L. Tillage, manuring and sowing with 
good forage crops were not effective in producing a permanent improve¬ 
ment of these grasslands. 

The turf layer was broken up at a suitable moment, and the grass¬ 
lands w-ere ploughed, after which various crops were sown but the result 
obtained was alw r avs the same. In the first year the grassland produced 
35.8 cwt of hay per acre containing 80 % of leguminous plants; in the 2nd 
year it produced about 17.9 cwt of hay in which Gramineae predominated; 
in the 3rd and 4th year the crop became poor; it afterwards fell off rapidly 
to such an extent as to be below that of the uncultivated grasslands. 

In the grasslands planted with leafy trees (in this case birches) the ve¬ 
getation begins to improve towards the 12th year after they have begun 
^to be utilised, and attains its maximum development between the 16th 
and the 20th year. Then, when the tops of the trees are in contact as well 
as their roots, there is a rapid retrogression: vegetation becomes sparser, 
the leguminous plants disappear and the crop suddenly declines. If howe- 
ever during this period the trees are felled, there is for 3 or 4 years a fine hay 
crop, rich in Lathyrus pratensis, Trifolium moniamtm, and, it appears, 
in T. incamatum. This operation however is not desirable. It is better to 
rest content with poor crops for 6 to 8 years (w 7 hich crops, horvever, never 
fall below the level of those yielded by Nardus stricta in the treeless grass¬ 
lands), after which the trees are felled. After 28 years, each birch tree, ac¬ 
cording to the writer’s investigations, yields 2.8 cubic metres of wood apart 
from branches. In short, these observations hold out the prospect of ob¬ 
taining at the same time a wood which, at the rate of 144 trees per acre, 
pill yield in about 28 years 400 cubic metres of wood and also good hay crops. 


(1) The ° grey earths ” of the wooded and steppe zone fonn the transition from the “ pod¬ 
zol ” zone to that of “ tchemozioni *\ They precede the steppes In European Russia their 
width ranges from 62 to 124 miles. ( Ed.) 
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The above observations relate to grasslands very irregularly planted* 
with birch trees, the roots of which spread out near the surface of the soil 
and deprive it of moisture. When the roots of neighbouring trees inter- > 
lace in the 20th year, the falling off in the hay crop is probably due to short¬ 
age of water. If, however, instead of birches the grassland is planted with 
deep-rooted alders, this phenomenon does not take place. Round about 
the alders the vegetation is of better appearance than round the birches, 
and is higher ; it extends right up to the tree trunks without any reduction 
in height or change in colour, while around the birches circles of weaker and 
discoloured vegetation form which extend in the course of time. With re¬ 
gard to the greater care required by the upkeep of high forest alders as 
compared with that demanded by birch trees, the desirability from the eco¬ 
nomic point of view T of planting grasslands with alder is brought out clearly: 
with 220 alders per acre a good high crop ma}' be maintained without 
manuring and without any hindrance to the growth of the grass and the 
use of the reaper. The trees may be replaced every 14 or 15 years without: 
injuring the grassland, by planting young trees 5 or 6 years old in the clears 
spaces 7 years before felling the old ones. 

Anticipating the objection of insufficiency of sunlight on a piece of 
grass land planted with trees, it is stated that though this objection may 
be true for a wet climate it is not true for a dry climate, where excessive 
sunshine results rather in burning the grass than promoting the fojma- 
tion of chlorophyll. 

Finally, stress is laid on the importance of the potassic and phosphatie 
manure formed by the large quantities of dead leaves which a forest 
17 to 22 years old is capable of yielding the elements of which are taken 
from the subsoil. 

Although these observations do not constitute realty strict scientific 
experiments, they nevertheless enabled the writer to conclude with certainty 
that grasslands planted with trees or wooded meadows will on the average ^ 
yield more hay than grassland without trees ; furthermore it supplies tim- 
ber. It is, however, fiecessary, to repeat the experiments with cultivation 
of the alder tree in regular lines to the number of 184 to 216 trees per acre 
of grassland, doing the same with the birch and the oak, in order to as¬ 
certain definitively whether the combination is desirable. 

976 - Moisture Content and Shrinkage of Forage and the Relation of these Factors to 
the Accuracy Of Experimental Bata. — V onall H. N . and Me Kee Roland, ill United 
States Department of Agriculture, Bulletin No. 353, 37 pp. Washington, D.C.,March 13, 
1916. 

The variation in moisture content in field-cured forage often gives 
rise to errors greater in amount than the differences in yield between im¬ 
proved varieties or different methods of culture. A study of the use of sam-, 
pies in correcting forage yields indicates the following results : 2 

1} Air-dried samples are a little less accurate than oven-dried; 
samples, but the difference is so small that the air drying of samples can be'; 
relied upon for all practical purposes on correcting forage yields. 

2) Much greater extremes are found in the samples of field-cured; 
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material than in the samples of green material, indicating that duplication 
of samples is more important in the former than in the latter. 

3) Corrections by means of samples can be accurate^ made from 
either green or field-cured material, provided care is used in sampling. 

4) Considering accuracy of results, facility of handling, and ease 
in figuring percentages, 5-pound samples of field-cured material and 10- 
pound samples of green material are recommended as the most desirable 
sizes for practical use 

5) Samples need not be duplicated more than three times. 

6) The percentage of moisture in the different crops at that period of 
growth when they are ordinarily harvested for forage was as follows : Al¬ 
falfa at Chico, Cal., 75 to 78 per cent., average 76.9 per cent; Alfalfa at Arling¬ 
ton Farm, Va., 74 to 76.5 percent., average, 75.2 percent.; Tall oat-grass and 
orchard-grass mixture at Arlington Farm, Va., 71 to 73 per cent., average, 
72 per cent.; Timothy at New London, Ohio, when in full bloom, average, 
67.2 per cent. Sorghum at Amarillo, Tex., 70 to 63 per cent., average, 71.2 
per cent. These percentages are probably near the average for each crop, 
but the fact that McKee found 75.8 per cent, and Farree an estimated 79.5 
per cent of moisture in alfalfa indicates that it will be impossible to establish 
any arbitrary percentage of moisture in the green plant as a basis for cor¬ 
recting forage yields. 

7) The average amount of moisture in field-cured material was as 
follows : Alfalfa 2.3 per cent.; timothy, 20.3 per cent.; tall oat-grass and 
orchard-grass mixture, 29 per cent.; sorghum, 43.2 per cent. The moisture 
content of field-cured material varies so widely that it cannot be foretold 
with accuracy. 

The use of the sample method in correcting forage yields would 
gre&tly assist in standardizing agronomic data and do much to promote 
greater accuracy in field tests. 

The system of correcting yield data by the use of air-dried samples is 
of most value in succulent crops like sorghum and Sudan-grass and is of 
least value in fine-stemmed plants like millet, which cure quickly and rather 
completely. 

The relation of the moisture content to the stage of development in 
the plants was studied in alfalfa, timothy, and sorghum. The results were 
as follows: 

1) Alfalfa at Chico, Cal.: Very young (12 inches high), 78.9 per cent.; 
one-tenth in bloom, 77.1 per cent.; full bloom. 74.6 per cent.; past full 
bloom, 73.4 per cent. 

2) Sorghum at Amarillo, Tex.; Very young, 90.6 per cent.; shooting 
for heads 87.1 per cent.; beginning to head, S4.8 per cent. ; full bloom, 

80.4 per cent.; seed ripe, 75.3 per cent. * 

3) Sorghum at Hays, Kans., varied from 89.2 per cent, when very 
young to 73.2 per cent when seed was ripe, showing practically the same 
gradations as at Amarillo, Tex. 

4) Timothy at New London, Ohio: Very young (10 to 12 inches high) 

77.5 per cent.; just heading, 76.6 per cent.; early bloom, 71.4 per cent.; 
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fall bloom, 67.2 per cent; leaves fading, 58.6 per cent.; seed mature, 51.2 
per cent. 

5) The excessive percentage of moisture in young sorghum explains 
the very chaffy character of sorghum hay when the crop is cut too soon, and 
the 90 per cent loss in weight is an additional reason why sorghum should 
be fairly mature before it is harvested. 

6) The moisture content of any crop at a given stage of maturity 
is not constant, but may vary with the conditions under which the crop is 
grown. 

A study of the rate of loss of moisture in forage during the early sta¬ 
ges of curing shows the following results : 


Moisture after: 


Crop and location 1 

i 

I 

y 2 hour J 

l 

i hour | 

1 

2 hours 

3 hours 

4 hours 

I 

per cent, j 

per cent, j 

per cent. 

| per cent. 

per cent 

Alfalfa at Chico.. j 

— j 

17 i 

35 ! 

— 

69 

Alfalfa at Arlington Farm . . . 

6 

14 i 

23 

2S 

32 

Tall Oat grass and orchard grass 
at Arlington Farm. 

1 

| 

5 

! 

| 12 i 

1 

I 2 4 ! 

3° 

34 

Timothy at Now London. . . . 

6 

j io | 

18 

2 5 

30 

Sorghum at Hays. 

2 

| 5 

9 

12 

j 

13 


The approximate losses in the different crops were. 

1) The rate of loss of moisture after cutting differs in different vari¬ 
eties of the same crop, as well as in different crops. 

2) Although the Arabian alfalfa loses moisture faster than the Peru¬ 
vian or ordinary alfalfa in the first one or two hours after cutting, still 
the total percentage of moisture is about the same for the three varieties. 

3) A high percentage of leaf surface in alfalfa varieties is correlated 
with a rapid loss of moisture immediately after cutting, but it does not in¬ 
dicate a high moisture content. 

Studies of the variation in the moisture content of growing alfalfa 
during a single day at Chico, Cal., show 7 an average of i per cent, more 
moisture in the alfalfa at 8 o'clock a. m. than at 3 o’clock p. m. 

Studies of the shrinkage in hay after storing and variation in moisture 
content due to changes in atmospheric humidity made with baled oat hay at 
Chico, Cal., and loose timothy hayatNewhondon, Ohio, indicate results as 
follows: 

1) At Chico, Cal., where the atmospheric humidity changes radically 
from the dry summers to the wet winters, baled oat hay showed a shrink¬ 
age in 1914 of 9.1 per cent, between June r and August 31, and a gain 
in weight from August 31,1914, to February 25,1915, of 5. 9 per cent, of the 
original weight. 
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2) The results at Chico, Cal., indicate that even baled hay responds 
noticeably to changes in atmospheric humidity, and that hay dealers are 
justified in taking into account the shrinkage of their hay when fixing 
prices. 

3) The results secured at New Tondon, Ohio, with loose timothy indi¬ 
cate a shrinkage of 8.6 per cent.in one lot and 15.6 percent in another lot, 
when the hay was stored in a barn for about three months. The effect 
of a week of rainy weather was indicated by an increase of weight in the 
loose hay. 

977 - Investigations into Factors affecting the Handling of Wheat Hay, including 
a Study of its Digestibility. — Perkins Arthur I, Phillips J.H., Spafford W. I. 

and May W. S., in Department of Agriculture of bonih Australia , Bulletin A’ 0 82, 
pp. 1-38, 33 tables ~r 3 fig. Adelaide, 1914. 

From the investigations, which were conducted during the years 1911- 
1913, the writers have drawn the following general conclusions : 

The yield of a crop of wheat cut down for hay will vary considerably 
according to the stage of development to which the crop has attained. 
The combined results of the two seasons' experiments show that the ave¬ 
rage increase in yield above that of a crop cut in the full bloom stage to be. 

20.31 per cent, in the case of hay cut 6 days after full bloom 


24.02 3 ' » 

36.04 ' > 

13 j 

21 

a 

32.62 1; » > 

2S 

a 

21.90 <1 .» J 

35 ’> 

» 

14.24 ■> * 

42* » 


It follows, therefore, that maximum 

yields will be secured from cuts 


taken about three weeks after full bloom, at a time when the grain is just 
about to leave the milky stage. In this connection it should be recollect¬ 
ed that these three weeks have reference to an early wheat grown under con¬ 
ditions of climate such that there elapses a period of six weeks between full 
bloom and the ripeness of the grain. In a general way it is perhaps better 
to state that maximum hay yields may be expected from cuts taken when 
the grain is about to leave the milky stage and enter upon the dough 
stage. In the three weeks that follow full bloom time, total increase in hay 
yield is distributed between ears on the one hand, and culms, and flag on 
the other, but in uneven proportion, the ears increasing in weight at a 
far more accelerated ratio than the culms and flag. The following figures 
will serve to indicate the nature of the increases gained respectively by 
ears on the one hand, and by culms and flag on the other, over and above 
their original weight at full bloom. 



Ears. 

Culms & Flag. 

At full bloom time. 

. 100.00 

100.00 

Six days after. 

* 137.77 

118.28 

Thirteen days after. 

• I 53 AO 

119.98 

Twenty-one days after, ...... 

■ 24675 

120.48 

Twenty-eight days after. 

. 321.05 

10670 

Thirty-five days after. 

• 337.00 

92.54 

Forty-two days aft**- (grain ripe). . 

. 340.40 

83.33 


* Grain ripe . 









1288 


FORAGE CROPS, MEADOWS AND PASTURES 


Therefore, when the grain begins to leave the milky stage there is not 
only a great disproportion between the relative weights of ears on the one 
hand, and culms and flag on the other, but relatively to the period of full 
bloom, a loss of weight in the latter, which although at first compensated for 
by a corresponding increase in the weight of the ears, becomes in the 
end an actual loss of what might have been good feeding material had 
the crop been cut earlier. In other words, hay cut after the milky stage of 
the grain tends more and more to become ill balanced hay, in which the 
culms and flag rapidly lose their feeding value; whilst if the hay is not cut 
at least a fortnight earlier than the ripening of the grain there arises to the 
grower an actual loss of hay. 

In the matter of chemical composition the chief differences between 
hay cut at full bloom, and later cuts are as follows : — x) Progressive 
decrease in the percentage of mineral matter and corresponding increase 
in that of organic matter characterises the gradual ripening off of the crop, 

2) The percentage of proteins shows a tendency to rise during the first 
three weeks; thereafter it steadily declines to the ripeness of the grain, 

3) The percentage of fat appears to remain more or less stationary through- 
out the whole period. 4) The percentage of carbohydrates rises regularly 
and steadily in the ears thoughout the six weeks. It is balanced by a cor¬ 
responding regular decrease in culms and flag. 5) Conversely, whilst the 
percentage of fibre steadily rises in culms and flag, it equally steadily de¬ 
clines in the ears. 

A heavy loss of dry matter was noted in the last two or three weeks of 
the development of the wheat crop, a loss which attained to 22.9 per cent 
of the maximum cut in 1911, and 6.41 per cent, of the maximum cut in 
1912. This loss, no doubt, must be attributed chiefly to the fall of the 
exhausted flag, and to a less degree to occasional shaking out of grain and 
other accidental causes; to the weakening or suspension of the assimilation 
function ; and to the occasional leaching action of rain on a dry, porous 
tissue. In each year, however, we found that the proportional loss of 
mineral matter was considerably greater than that of organic matter, and 
we infer therefrom that as maturity advances there must be some sort of 
migration of the mineral matter towards the root system. 

The loss of weight on drying of a wheat hay crop becomes gradually 
less and less as the ripening of the grain is approached. It is represented 
by close on three-quarters of the green weight of the crop in the full bloom 
stage, and by less than one-quarter of the green weight when the grain is 
ripe. 

The percentage of moisture retained by wheat hay varies slightly 
with the conditions under which the hay was dried. Generally speaking, 
however, early-cut hay retains slightly more moisture than late-cut hay. 
In round figures, 10 per cent, represents the average moisture content of 
South Australian wheaten hay. 

When a crop of hay is left to dry in a field, the loss of weight observed 
is not exclusively the result of the evaporation of water. Intimate chemical 
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reactions set up in the drying cells of the plants, the ultimate result of which 
is the destruction of more or less organic matter. 

For wheaten hay, losses in this direction may attain to slightiy 
over 1 34 P er cent, of the original green weight, and they are connected 
chiefly with the breaking down of carbohydrates. 

Direct digestion experiments show that hay cut at full bloom is more 
highly digestible than any hay cut at later periods, and that in general the 
digestibility of wheaten hay decreases by regular steps as the period of com¬ 
plete ripeness is approached. In this connection there is a difference of 
over 12 per cent, between the digestibility of hay cut at full bloom and that 
of hay cut a week before the ripening of the grain. This superior digesti¬ 
bility of wheaten hay cut at full bloom holds good all long the line, with 
the exception, perhaps, of the doubtful case o* the mineral matter, The 
regular decline in the digestibility of hays cut at later periods is most marked 
in the case of proteins and fibre. Carbohydrates are, on the whole, rcthei 
erratic in their behaviour, and perhaps on the whole they may be considered 
more or less stationary in their direct digestibility. The albumenoid ratio 
(a ratio found to exist in any foodstuff between the digestible proteins on the 
one hand, and the balance of the digestible non-nitrogenous organic matter 
on the other) is narrower and more favourable in character in the earlier 
cut hay*s than in those in more advanced stages of development. This arises 
from the more highly digestible condition of the proteins in the less ma¬ 
ture cuts of hay, and the overwhelming preponderance of carbohydrates 
in the later cuts. 

It appears that there is nothing to be gained and much to be lost, 
in deterring the cutting of wheaten hay until the grain begins to enter upon 
the dough stage. It involves, as a rule, both a reduction in total yields 
of hay and a reduction in quality represented by- a reduced digestib?lity r and 
a wider albumenoid ratio. Assuming that hay-cutting operations can be 
completed within a week to 10 day r s, these operations should be put in hand 
not later than a fortnight after full bloom. 

These experiments amply T confirm the value of the usual commercial 
standard by which hay' is judged, viz, colour. It may be taken for granted 
that any hay that is not of good bright green colour is of inferior-quality 
for feeding purposes, although it might make excellent litter. 

978 - Pasp alum spp., Forage Plant in Argentina. — Gaceu Rural , Year, 

No. 107, pp. 685-689. Buenos Aires, June 1916. 

The genus Pasp ahtm of the family of Gramineae comprises more than 
300 species scattered throughout the temperate, sub-tropical and tropical 
regions of the entire world, one half being in America (100 in Brazil and 
about 40 common to Brazil, Argentina and Uruguay). In Argentina, from 
the province of Jujuy to that of Buenos-Aires, several of the principal spe¬ 
cies of Paspalum occur fairly widely, comprising those regarded as the sof¬ 
test and best forage plants, for instance : P. dilatation Poir., P. notatum 
Flugge, P. plicatulum Kuth (Mich.), P. uruguayense Arech., P. pumilum 
Nees. All these species form excellent pasturage, particularly P. dila- 
tatum sacchariferum (“granilla melosa ” or " pasto miel”), P. notatum and 



1290 


FORAGE CROPS, MEADOWS AND PASTURES 


P. plicatulwm , which is peculiar to sandy soils. There are also the following 
marsh species: P. Larranagai Arech., P. multiflorum Doell., P. fasciculatum 
Willcl., P. fermgineum Trin., which may serve for pasturage during times 
of drought; finally, P. scoparium Fliigge and P. barbatum Nees, thrive 
on the patches of moist soil which occur on stony surfaces. 

Paspalum grasses are generally sown in autumn or spring with other for¬ 
age plants, preferably with clover or lucerne in the proportion of 5 to 7 lbs per 
acre, after giving a good dressing to the soil. It is best to feed them green 
to the livestock before complete flowering. For this purpose they are cut 
at that time, or fed to cattle off the land at an early moment, after which 
a second crop is obtained. Paspalum may be sown alone, in order to 
improve existing grasslands, or for seed production. In the latter case 
sowing is at the rate of 26 3 / 4 to 35 3 / 4 lbs per acre, which yields a crop 
of 357 to 535 lbs of seed. The seeds are also cropped from plants growing 
wild on stubble. 

The anahiric data contained in the appended Table are interesting, 
as they indicate the nutritive value of some of the principal species of Pas- 
pahim. 


Chemical Composition of some species of Paspalum 
and other Forage Plants. 





Total 

Crude 

Album- 


Crude 

Carbo- 

Species 

Origin 

Ash 

ni¬ 

trogen 

protein 

inoids 

Fat 

fibre 

hydrates 

Paspalum dilatatum . 

nomas de Zamora . . 

12-45 % 

1.83 % 

11.17 % 


2.20% 

31.21 % 

41.91 % 

» i) 

Jujuv. 

II.PI 

147 

9-23 

6.88 % 

X.16 

27.39 

50.25 

P. notatum . 

Lincoln, (Buenos-Air.) I 12.45 

2.09 

13*06 

9-32 

2.47 

24.15 

47*50 

» ” . 

Santa Fe. 

9.29 

2.09 

13*06 

9*32 

2.58 

31*35 

43*68 

* » .... 

Entre Rios. 

10.38 

I.IO 

6.87 

5.98 

0.96 

37.10 

44*50 

P. Lananagat . . . 

San Buis. 

12.40 

1.52 

9.46 

6.S4 

0.94 

3743 

39*77 

P. pumthtm. . . . 

Entre Rios. 

9.06 

1.23* 

7.65 

6*79 

1.30 

27.12 

44*79 

Lalium perenne I,. . 

Buenos-Aires .... 

I0.I8 

1.S5 

11.56 

6.56 

2.27 

33 * 4 S 

42.51 

» s 

Santa Fe. 

11.50 

2.10 

13.12 

7*93 

2.10 

3 x -57 

41*71 

Lalium bmsilianum 


1 







Nees.| 

6 specimens. 

II.69 

2.11 

13.18 

8 * 53 * 

{2.83 

2544 

46.89 

Bromus umoloides H. j 









Bet K . \ 

16 specimens .... 

ix.^6 

2-57 

15.96 

10.26**12.83 

j 

29.50 

39*91 


* Average of 3 analyses. — ** Average of 6 analyses. 


Calculating the nutritive ratios for 3 typical specimens, we have : 


Paspalum ddaiahtm (Eomas Zamora). 1 : 6.1 

Lalium percnnc (Buenos-Aires). 1 : 7.3 

Lalium perennc (Santa Fe). 1 ; 6.1 
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that is to say, on comparing with Perennial rye grass (Lolium perenne) which 
grows in the same parts, Paspalum dilaiatmn is not inferior in value from 
the point of view of richness in useful elements and mutual proportions of 
the latter. If this fact is taken into account, and also the abundance and 
good quality of the forage supplied during the entire year and the prefer¬ 
ence cattle show for it, one is forced to the conclusion that it is at ieast equal 
to English rye grass which has been imported into the country. 

The same may be said of other wild forage plants occurring widely in 
Argentina, which might very well and at very small cost take the place of 
the numerous exotic species which Argentine breeders are endeavouring 
to introduce into the country at heavy expense. 

979 - Natal Grass ( Tricholaena rosea), a Forage Plant for Hot Countries.— Tracy 

D. C., in V S. Department or Au'icultme , Farmer's Bulletin 726,16 pp , 4 tig., Wasliincrton? 

M, S. June S, 1916. 

Tricholaena rosea , called “ Xatal Grass ” in the United States, is a 
native plant of South Africa, but long acclimatised in Florida. For some 
years past its cultivation in the sandy soils of that State has increased, and 
has also spread along the coast of the Gulf of Mexico as far as South Texas. 
In the United States this forage plant can only be cultivated right in the 
south. It is the most valuable forage plant hitherto found for the sandy 
soils of Florida, and will no doubt prove equally valuable in Southern Texas 
and further w'est in Arizona, as also in California. 

Tricholaena rosea is a perennial, but does not survive the winter every¬ 
where wiien the temperature falls much below- 0 ° C. Heavy frosts destroy 
the fallen seeds, rendering natural propagation of the plant impossible. 
In Florida it is usually grown as an annual. The soils most suited to it 
are well-drained sandy soils. In compact soils it does not appear to spread 
itself well, It is suitable as a summer crop following on winter crops such 
as oats or kitchen garden plants. When a sandy soil has been sowm with 
Tricholaena rosea it is not necessary to re-sow r if the land cultivated in autumn 
has produced a winter crop and has been cultivated or harrowed again in 
the spring. If the soil on which this forage plant is grown is not used to 
produce a winter crop and is not cultivated, it will furnish an early spring 
crop and a large number of cuts in the course of the year. The total hay 
crop, however, will be about equal to that obtainable by growing a winter 
crop. The average unit production is 40 to 56 cwt. of hay per acre or about 
13.5 cwt of hay per acre per crop. In good years, crops twice as great as 
these are obtained. 

Tricholaena rosea is not adapted for forming a pasture, and ranks poorly 
as a grazing grass. Its hay is excellent; it dries easily, is highly nutritive, 
looks good and is much liked by the animals. Its composition is as indi¬ 
cated in the appended Table, as compared with the average composition 
of Timothy (Phleum) resulting from analyses of 272 samples. 
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Chemical composition {relatively to dry matter) of the hay of Tricholaena rosea 

and Phleum praiense. 



T. rosea. 

P. prateme 

Cellulose. 

- - * 40*72 % 

32.86 % 

Ash . 

. . * 5*56 

5.82 

Protein. 

, • 3.25 

7.87 

Nitrogenous extract .... 

■ • 43*47 

50.40 

Fats (ether extract) .... 

. . . 1.99 

3*05 


When the seeds crop is looked after and carefully handled, its quality 
is excellent in Florida. For proper keeping of the seed it is essential to dry 
it rapidly and completely. 

T. rosea exhibits numerous and very divergent varieties: the United 
States Department of Agriculture is at present carrying out a field trial 
with a view to producing standard improved types. Some varieties were 
also recently introduced into Brazil. 

980 - Experimental Studies in Italy, for determining the Cultivation Value of Two 
Wild Lucernes. — JoSA G., in UItalia agricola , 53rd Year, No. 6, pp. 250-253, 5 fig. Pia¬ 
cenza, June 15, 1916. 

Scythe lucerne (Medicago sativa var. falcata) and variable lucerne 
(M. sativa var. varia) have repeatedly been pointed out by ancient and mo¬ 
dern Italian agriculturists as being likely plants for forming artificial grass¬ 
lands on poor, dry, barren soils, especially in the Southern provinces. Up 
to the present, however, no cultivation trials had been carried out. The 
latter have now been undertaken by the Office of Travelling Agricultural 
lecturers at Campobasso with seeds originating partly from the Abruzzi and 
partly from the province of Campobasso. 

In the first year of cultivation (1911), there were no noteworthy wea¬ 
ther events ; 1912 and 1913 were exceptionally dry years; the two follow¬ 
ing years were very rainy. Growth was from the outset poor and tardy 
in the case of Medicago sativa var. falcata , mediocre for variable lucerne and 
luxuriant for the M. sativa cultivated as a standard of comparison. These 
differences were maintained during the entire period of the experiment and 
were confirmed by the crop. The following are the conclusions : 

1) Scythe lucerne possesses very little cultivation value and both for 
this reason and from other considerations, such as the difficulty of getting 
in the crop and the coarse quality of the forage, it can only be used in mixtures 
intended for the formations of permanent grasslands; 
f 2) Variable lucerne is more promising, and if it were selected and im¬ 
proved by cultivation it might perhaps replace M. sativa in all those cases, 
though they are few, for which the latter is unsuited; 

3) Wherever it is possible to cultivate M. sativa even with mediocre 
results, the latter always exceeds what may be anticipated from the wild 
lucernes. 
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981 - Medicago orbicularis .• Attempts at Introduction into the United States. — 

^IcKee Roland, in 17 . S. Department or Agriculture, Farmer's Bulletin, 730, 9 pp., 3 fig. 

Washington, D. C., June 2, 1916. 

Medicago orbicularis , indigenous to the Mediterranean region, was 
introduced into the United States in 1S99 by the Foreign Seed and 
Plant Introduction Office of the Department of Agriculture. In the fol¬ 
lowing years, several other small lots of seeds of this species were introduced 
from the same region, but practically all the experimental work carried 
out was done with seeds from a sample which arrived from Algeria in 1902. 

Medicago orbicularis has been tested on a larger scale in California, where 
it proved to be peculiarly well adapted. In the Southern States of the Union 
it was not sufficiently dried to allow' of determining its value definitely. The 
work accomplished, however, already indicates that it is perhaps possible 
to use it with success in all those parts which enjoy a very mild climate, 
and where Medicago arabica is at present grown. 

In order to thrive, Medicago orbicularis requires a temperate climate, the 
winter temperature of which does not go below' — io° C. It is not exacting 
as regards soil and humidity, and thrives under very diverse conditions. 
As a pasture plant it is especially valuable in the most temperate districts 
of the south-west of the United States, where it is preferable to M. kispida 
denticulata and M. arabica. It is easy to lay dowm land to pasture with M. 
orbicularis as it requires nothing beyond sowing. If, however, the soil does 
not already contain the bacteria giving rise to the formation of leguminous 
nodules, they must be inoculated into it. This inoculation is not neces¬ 
sary in those soils where Medicago arabica or M. saliva have already been 
grown. M. orbicularis gives good hay, but it is difficult to mow owing to its 
drooping habit. Usually it gives good seed crops, but the drying and thresh¬ 
ing of the hay are rendered difficult owing to the fact that the seeds fall 
readily. In trials carried out at Chico, California, from 190S to 1911, M. orbi¬ 
cularis gave as the average of this four-year period 8.4 cwt. per acre of 
husked seeds. M. arabica grown as a standard of comparison, gave during 
the three-year period 1908-1910 an average of 3.1 cwt. per acre. 

The Author demonstrated by experiment that husked seed kept in 
ordinary stores had their germination capacity reduced by about one half 
after 3 or 4 years ; after 7 years it was reduced to % of its value. On the 
other hand the one year old seeds possess a good germination capacity (in 
1911 it was 91 % with 4 % of hard seeds). 

As a green manure, M. orbicularis possesses practically the same value 
as M. arabica and M. hispida denticulata. 

9S2 - The Green Pea as a Forage Plant in North America. — vin all h. x., m United 

States Department of Agriculturej Farmer's Bulletin, No. 690, 34 pp-, 16 fig- Washington, 

D. C., October 8, 1915. 

The green pea ( Pisum sativum) is cultivated widely in North America 
as a forage plant and is then called ft field pea ”or <£ Canada field pea The 
cultivation of the green pea is of very ancient date, but up till latterly 
it was intended exclusively for human food. It is now widely cultivated in 
Canada as a forage plant, as well as in the States of the North American 
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Union, and, further south, in the high regions of the Rocky Mountains. It 
deserves to be more extensively grown in the Southern States of the Union. 

To enable the forage green pea to thrive, there must be a temperate 
season coinciding with its period of growth. Great heat is much more in¬ 
jurious than frost, which is only disastrous if the plant has begun to form 
its pods. The best crops are obtained on clayey-sandy soils. The best 
varietiesare : among the early ones, “ French June amongthe mid-season 
ones, “ Golden Vine ” ; and among the late varieties, “ Canadian Beaut\ r ” 
and “ Blue Prussian Among new varieties, " Carleton ” and “ Bangalia ” 
are preferred in the North-West States of the Union. In the North¬ 
ern States, sowing must be carried out in spring as early as possible, that is, 
as soon as the soil can be worked. In the Southern States, sowing must take 
place in the autumn or at the end of winter. In wet .parts, from 89 to 210 lb. 
of seed per acre is required, and in dry regions 60 to 180 lb per acre suffice. 
Sowing in rows is preferable. For hay production, it is desirable not to mow 
until the pod is well formed. For seed production, cropping must be de¬ 
layed until the latest pods have begun to turn yellow. Mowing and hay¬ 
making may be carried out by ordinary machines with special devices 
fitted on them (described and explained by the writer) to prevent the teeth 
of the mow T er getting choked up, to lift the stalks and enable the cutting- 
bar to pass beneath, for binding, etc. Threshing may be carried out by 
means of an ordinary grain separator from which the majority of the concave 
teeth have been removed. The speed of the drum is thus reduced. 

In San Buis Valley (Colorado) it has been found that the green pea 
forms good pasture for pigs and sheep. This forage plant deserves to be tried 
in other districts where grown, particularly those lying near mountain 
ranges. 

When the green pea is grown for forage it is best mixed with oats 
or rye. . ; 

The green pea seed has been successfully used as a concentrate in ra¬ 
tions for the production of meat or milk in cattle, sheep, pigs and dairy cows. 
The waste from green pea canning factories is sometimes put into silos and 
good results obtained, particularly with dairy cows. 

In the citrus plantations of Southern California, the green pea has fur¬ 
nished a good green manure. 

983 - CytlSUS as Forage {1). — Perez Georges V.,m Bulletin de la Societe Rationale d'Accli - 

mat alien de Frame, 63rd Year, No. 6, pp. 217-220. Paris, June 1916. 

The farmers of the island of Palma in the Canaries, use certain species 
of Cytisus as forage, namely “ Tagasaste ” {Cytisus firoliferns, var. palmensis 
Christ), “ Gacia ” [Cytisus maderensis Masf. = Teline stenopetala Webb 
and Berthelot) and also “ Herdanera ** or“ Gacia blanca ” [Cytisus pallidus 
Sprague = Genista splendens W. and B.). 

The writer protests against those prejudices which maintain that nei¬ 
ther horses nor cattle will touch these plants, that the seeds of the latter 
will not grow, and that all forms of Cytisus are poisonous like laburnum. 

(Ed,) 


(1) See B. June 1916, No. 640. 
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Instead of allowing the Tagasaste to grow into a tree, it must be cut 
two or three times per year to a height not exceeding a yard from the ground, 
in order that its tender branches may be more abundant. As with many 
other forages, animals must become accustomed to it, but once the taste 
has been acquired they continue very fond of it. Chopped and mixed with 
dried straw* it is a perfect food comparable with lucerne. Tagasaste grows in 
mountainous and stony soils from which the plough is precluded, and resists 
drought admirably, enriching the soil by its roots which fix atmospheric 
nitrogen. . * 

In the opinion of the w T riter it is highly desirable that these plants 
should be more extensively grown as forage in the Mediterranean basin, 
particularly in regions where the rainfall is scattered over wide intervals 
or where the summer is very dry, and consequently livestock breeding is 
very difficult. 

9S4 - Comparative Experiments on the Growth of some Varieties of Carrot at the 
Scientific Agricultural Station of Flahuit, Sweden. — vox Feuitzen hjalmar, in 

Svenska j\Ivsskul f u t tdremn y en Tidsknri , Year XXX, No. 2, pp I2S-I2Q Jonkoping, 1916- 
Experiments in sandy soils with the following varieties, which were 
lifted from the 10th to the 13th October. 


n „ a s" 

1 o •« h s <y z 5 *i 

, 53 O -.-s'* ^ , - 

Varieties 3 2 aU 5 '! 

f ib Ilf! 5, I 1 ! 

: = H i. 


! Dry I! 
matter 1 

llJ’ 


Relative yield 


Roots 


Dry matter per acre 


! % per 


I acre J 1914 1913 191211912 I 9 ioii 9 i 4 |i 9 i 3 ji 9 i 2 ji^ii;i 9 ro 


GuljattetChampion^oSo'44.8, .6094* 87.6Si.75,4i24iiooToo 100, ioOjioo ! 100 1 100 100 100 100 


l! 


(Weibull) 33901' 44.S .6864 93,9;; 12.18 4124*5 96 98 


Extrahvitjatte » ’32920 43.2 1 .7106; 121.9' 

i | , » j 

Supra hvitjatte » |32 3S5 43.2; .6666123.51 


U.25S 3704}} 94 

I }! 

n.68 j 3778;; 92 j 100 

i 


102! 90 82 100 102 107 88 1 96 

1 . ' ! , 

99! — ; 92 90 j n6 j 96 t — , 96 

77 ! 77 96 i 92 i IOX , 85 ! 87,107 


Rod meilamnorot. . 26 765'44.8J .4818 77-7,13*05; 3 484!! 76 94 : So i 79 — 85,101 91' 92; — 


Gul jatte (yellow giant) in 1914 yielded the best results; both as regards 
the total weight and the quantity of dry matter; good results were likewise 
obtained with the two varieties of hvit jatte (white giant). 

All the varieties kept very well under storage. The loss of dry matter 
from the autumn to the middle of March ranges from 1 / 8 to */ yi and the per¬ 
centage of roots spoiling is always very low. 

985 - Gum-yidding Plants Of Brazil.— Montandon Heitor, in Ckacarss <? Quintaes, Vllth 
Year,Vol. XIII, No. 6, pp. 417-421. San Panlo, June 15,1916. 

Brazil possesses various indigenous plants which can supply a sub¬ 
stitute for gum arabic, obtained, by incision, from several species of Acacia. 
Such are: i) the different species known as “ angico ” ; “ angico ” proper 
is EnieroloUmn elHpiicum (.Pithecolobimn gnmmijerum), occurring very widely 
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in the States of San Paulo, Minas Geraes, Bahia and in the vicinity of Goyaz 
and Pernambuco; 2)" arvore dagomma ” or “ gomma lagrima ” ( Vochisia 
gummifera), is very common in the province of Rio de J aneiro ; 3) the “ vin- 
heiro do campo ” or “ arvore do vinho ” {Vochisia ihyrsoidea) common in 
the State of Minas Geraes. 

The best quality “ gomma lagrima ” (i. e . without impurities) is per¬ 
fectly colourless and transparent; it dissolves completely in 11 parts of 
cold water and then furnishes a gum which is likewise colourless and trans¬ 
parent. Its specific gravity is 1.604 at 26.25° C. On analysis the following 
results were obtained: 

Composition of Brazil “ Gomma lagrima 

Water. 117.99 %o Resinous substance .... 0.43 °/ 00 

Arabine. 876.74 Insoluble matter. 0.12 

Yellow bitter substance . . 0.31 Ash. 4.40 

According to experiments conducted in 1884 by Prof. J. J. Pizarro 
at the University of Rio de Janeiro, the gum of Vochisia ihyrsoidea has an 
adhesive power 10 times greater than that of gum arabic. With respect 
to its medicinal properties, it is also fully able to bear comparison with the 
latter. 

Prom 1900 onwards some consignments of Brazil gum were exported 
to Liverpool and to Germany, where they were greatly appreciated both on 
account of their good quality and their low prices. 

986 - Tobacco-Growing in Portugal. — Sonto MAIOR j., in Bolctim da Assoaacao central 

da J ^ncultura portu%ucsa.Ye&r XVIII, Vol. XVIII, No. 2, pp 53-58,1 fig. Lisbon, February 

1916. 

Tobacco-growing was introduced in Portugal in 1884, with the object 
of mitigating the crisis produced in the region of Douro by the phylloxera 
invasion. It was at first allowed by way of experiment for a period of 3 
years, but subsequently the concession was constantly renewed. By de¬ 
cree of 1907 the State tobacco monopoly was granted by public sale to the 
“ Companhia dos Tabacos ” which was compelled to pay over to the State 
65 % of its profits and to buy from the Douro growers the whole of their 
product up to 20 % of the total consumption. The growers deliver the 
tobacco in the form of strung leaves dried to 25 % of moisture. The Tobacco 
Company pays for it at its market value, which for ordinary unspoilt to¬ 
bacco is mostly 18 centavos (4 Y±d.) per lb. Furthermore by decree of the 
2nd February 1891 a premium of 10 centavos (2 % &) was granted for every 
pound of tobacco delivered in good condition. The average production per 
acre is 8 922 to 12490 lb. of dry leaves. Home-grown Portuguese tobacco 
is used for manufacturing cheap cigars. In comparison with other Euro¬ 
pean tobaccos it is of mediocre quality. 

During the thirty years for which tobacco has been cultivated in Por¬ 
tugal the plant has hybridised naturally, has subsequently undergone selec¬ 
tion and has become fixed in the type best adapted to the climatic and soil 
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conditions. Although the growers played no part in all these operations, 

Portuguese tobacco is to-day, according to the writer, in such a position 
that its intrinsic quality is incapable of further improvement; on the other 
hand, the methods of cultivation might be much improved. 

987 - Cultivation and Selection of Vitis roiundifolia and V. Munsoniana (Mus- vine growing 
cadine Grapes) in the United States. — husmann George c. and dearing Charles, 

in V. S. Department of Agriculture, Farmer's Bulletin 709, 2S pp. } 29 fig. Washington, 

D. C., April 1st, 1916. 

The vines called “ Muscadine ” in the United States are native and 
thrive (under suitable conditions of soil and climate) throughout the sea¬ 
board plain in the South-east of the Union, from James River to Florida, 
as far as the Blue Ridge mountains, and from Florida along the coast of 
the Gulf up to Texas; towards the north along the Mississippi up to South¬ 
east Missouri and the river Tennessee. In this zone about 25 million acres 
at least (of which a large part at present is uncultivated) are perfectly 
adapted for the growing of these vines. For some time now the “ Musca¬ 
dine ” vines have been more widely cultivated than all other stocks over' 
a large part of this territory, but it is only during the last 10 years that their 
production has attained to any real commercial importance. Of the two 
species which bear the name of “ Muscadine ” the more important is Vitis 
roiundifolia. It comprises the most widely grown stocks (Scuppermong, 

Mish, James, Flowers, Thomas, and Eden), and is indigenous in the whole 
of the above mentioned zone. V. munsoniana is if anything one of its sub¬ 
tropical varieties, and is native to Florida, the coast zone, the Gulf of Mexico 
and perhaps to the region adjoining the south-eastern coast of Georgia. 

V. roiundifolia has small bunches made up of big grapes with big stones. 

V. munsoniana has comparatively large bunches with small grapes and 
small stones. Furthermore, it tends to produce continually, and in August 
it bears buds, flowers and fruits in all stages of development. 

The “ Muscadine ” stocks are reproduced by seed or are multiplied 
by slips or layers. The last method is most in use. Grafting which does 
not give very good results, is rarely resorted to. The most commonly grown 
varieties have practically a sterile pollen, although their flowers are herma¬ 
phrodite. Cross pollenation with vines having exclusively male flowers 
is therefore necessary. Such is the case with 75 % of the wild vines. It has 
been clearly established that these vines are entomophilous. Formerly 
wild vines grew in sufficient number to guarantee annual cross-pollenation. 

At present the number is much less, therefore the vineyards have to be 
planted with them to the extent of one to 8 or ro fertile vines. It would 
be highly desirable to place bee-hives in the middle of big vineyards. 

While, under natural conditions, from 7 to 10 % of the buds of" Musca¬ 
dine” stocks produce grape bunches, if they are carefully pollenated the 
proportion producing them is from 20 to 30 %. 

As the average production for 4 year old stocks from 1200 to 1430 
lbs of grape per acre may be reckoned; for 5 year old stocks from 2410 to 
3570 lbs per acre ; for stocks in full bearing from 4530 to 7226 lbs. 

About 3 / 5 of Muscadine grape are used for wine-making, especially 
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the fruit of the varieties the grapes of which fall when ripe, and which are 
gathered by spreading cloths beneath the stocks, or shaking the latter, and 
afterwards separating the grapes from the impurities (leaves, branch de¬ 
bris, etc,), by means of a fan. These grapes fetch on the avrage from ®/ 4 d. 
to 1 d. per lb. On the other hand, the varieties from which the ripe grapes 
do not drop are cropped by gathering the grapes; their fruits are sometimes 
eaten as table grapes and fetch a slightly higher price than those above re¬ 
ferred to, but they cannot stand lengthy transport. Excellent jellies, jams 
and syrups, etc., are made with c< Muscadine ” grapes. 

The United States Department of Agriculture is at present engaged in 
experimental selection of Muscadine stocks with the object of producing 
varieties possessing: 1) better adhesion of the grape to the bunch; 2) larger 
size of the bunch; 3) a higher sugar content; 4) less acidity; 5) a 
better pulp ; 6) smaller and fewer stones ; 7) a finer skin; 8) uniform ripen¬ 
ing ; 9) self-fertilisation. A large number of excellent seed plants and se¬ 
veral much esteemed varieties have already been obtained. A group of 
49 nurseries has been established, where 50 % of the plants show perfect 
flowering and self-pollenation, and where there is not even a single sterile 
male plant. Hence the belief that the complete realisation of the objects 
in view is a question of time has become a conviction. Furthermore, a num¬ 
ber of highly promising hybrids have been obtained between the Musca¬ 
dine stocks and the American Euvitis, and between the Muscadines and the 
Vinifem. 

The Muscadine stocks are remarkably exempt from diseases and insect 
pests. The most serious disease is blackrot ” (Guignardia Bidwellii) 
which, in unfavourable years, attacks the flower buds and the leaves, but 
to a far less serious extent than in the case of Emitis. Control measures 
consist in spraying with Bordeaux mixture. 

Among insect pests, mention must be made of the grapevine flea beetle 
(Haltica chalybea) and an unidentified coleopteron (snout beetle); the damage 
hitherto caused by them, however, is insignificant. 

forestry 98S - Relations between Forest Valuation and Management. — freyp., in Zritschntt 

fur Forst- und Jagdwesen, No. 12, Berlin, 1915. 

Adherents of the theory of the net produce of the soil base their calcu¬ 
lations of forest value on the determination of “ expectation values ” as re¬ 
gards such forest stands as the forest is capable of producing. In drawing 
conclusions from their results they take as their basis the “ expectation 
value of the soil *' resulting from the yields stated in money which in theory a 
soil devoted to forest cultivation is capable of furnishing after deducting the 
expenses of cultivation. They classify as being theoretically most ad¬ 
vantageous to the forest owner that method of working which allows of 
reckoning on the highest sum as the “ expectation value of the soil Al¬ 
though they recommend that a low rate of interest be adopted, they leave 
it to the free discretion of the forest owner to choose the rate, which is the 
factor influencing in the greatest degree the result of the computations. 

The great disadvantage presented by this method is that the most ad¬ 
vantageous mode of working does not coincide with the maximum amount 
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found for the “ expectation value of the soil As valuation of the forest 
and management should correspond in their results, the w riter recommends 
the abandonment of the theory of “ expectation values ” in favour of an¬ 
other method of calculation. 

On the method here advocated only the present exchange values (com¬ 
mon values) of the plants have any influence on the result, and the method 
is termed “ method of the exchange values ? \ It gives much more reliable 
results, although the values are only approximate and depend on the laws 
of supply and demand. 

The value of the soil on which the stands grow does not in any way form 
a standard of guidance as regards the most judicious mode of working, and 
consequently cannot be taken into account in this question. The value of 
the initial material alone plays a decisive part in the installation of the fo¬ 
rest management, because it is the fluctuations in this material which give 
rise to those in the annual growth of the stand. Tabulation of the annual 
increment (tables of return) is the best basis on which to decide as to the 
method of working to adopt. These results may serve as a reliable basis 
with a view to the management of the forest. 

The science of forest management should furnish guidance as to 
the course to be pursued in determining the initial material, and the average 
annual growth. According to the writer, the determination of the value 
of the standing timber and growth should not be effected by measurement, 
it being sufficient to calculate these values oy the aid of properly compiled 
tables. When the average figure representing the total annual growth of 
workable wood, and also of secondary material and underwood, has been 
determined by means of the tables of yield, and it has been ascertained that 
this total growth can be utilised uninterruptedly without diminution in the 
initial material, the task of practical management of the forest is solved. The 
writer alread} 7 demonstrated in 1888 and 1889, by means of an example of 
average annual yield expressed in money, that the determination of this 
value is practicable. It need hardly be said that the same mathematical 
demonstration may be effected where yields by volume are in question in¬ 
stead of money yields. 

The utilisation of the tables of yield by volume allows, by simple 
calculation, of determining the necessary bases for the management of 
the forest. First there are calculated the total annual yields of workable 
wood as well as secondary material and underwood then the material re¬ 
quired for the durable working of these annual yields, and finally the eco¬ 
nomic age. 

If the period of rotation to be selected is designated by x, and if Z% de¬ 
notes the total annual growth per acre of workable wood, secondary ma¬ 
terial and underwood corresponding to such period, and Mx the normal ma- 

X! X 

terial of workable forest and underwood per acre, the equation Mx = —■ 

is obtained. All the oldest plants in a class of management for which'the 
period % must be maintained, must be deemed workable in view of the fact 
that their felling yield exceeds the minimum amount; all the youngest 
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stands, the felling yield of which remains below the minimum amount, must 
on the contrary be regarded as not yet workable. Consequently, all the 
youngest stands will be entered in account not at their ordinary felling yield, 
but in the form of a product obtained by multiplying the total annual growth 
of workable material by their respective ages. 

If the forest owner expects from his forest not only as high and valuable 
as possible a yield of standing bulk, but also a maximum financial yield, it 
is sufficient if management, instead of being based on the tables for yield 
by volume, is based on tables of money return. 


LIVE STOCK AND BREEDING. 

989 - The Detection of the Prepotency of Sires. — hover j.m., in The journal of He¬ 
redity, Vol. VII, No. 4, pp 173-178. Washington, D. C., April, 1916. 

The superiority of a parent or a breed in determining the characters 
of its offspring is termed “ prepotency This character only occurs in 
very few animals of each breed, and was studied by the writer in the Guern¬ 
sey cattle in the United States, making use of the herd-book instituted for 
this breed by the American Guernsey Cattle Club. 

Sires having the power of producing improved offspring are generally 
detected by an examination of the progeny, sometimes a long time after 
the death or slaughter of the sires themselves. 

In order to determine the character of improvement exhibited by a 
sire, the number of his progeny admitted to registration in the herd-book 
may be taken as a criterion. The writer rejects this method on various 
grounds, especially in the case of the American Guernsey breed, owing to 
the facility with which an animal may be registered, the conditions of ad¬ 
mission not being sufficiently stringent (all that is required is the production 
of 360 lb of butter-fat for a full grown cow, while the average production 
is 312.771). He likewise rejects the method which consists in comparing 
the daughters of different sires with their respective dams and noting the 
amount of improvement. He therefore takes as the criterion of the pre¬ 
potency of a bull the number of the latter's daughters which produce a 
very high yield of fat, or, in the case of the Guernsey breed, 600 lbs per year 
at the time of full growth, and he furthermore introduces the idea of the 
Equivalent of 600 pounds", that is 10 say of the young cow, which according 
to its present production, will probably yield 600 pounds at the age of 5. 

In December 1915 there were only 32 bulls which had sired 3 or more 
daughters with a production equivalent to 600 pounds of fat. This number 
is very low-, representing only 0,092 % of the males registered in the herd- 
book of the American Guernsey breed. The writer therefore concludes 
that prepotency is very rare, being found in only r per 1000 of the Guernsey 
breed of bulls. 

The writer next studied the ancestry of these 32 bulls which clearly ex¬ 
hibited a prepotent character ;.he found that with the exception of 3 they 
all belonged to 7 families, which therefore clearly presented a prepotency. 
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Each family had sprung from an ancestor which had transmitted its pre¬ 
potency to a number of its descendants. He further concludes that the char¬ 
acter in question is probably increased by in-breeding, although some Amer¬ 
ican prepotent sires are the result of crosses between members of different 
prepotent families. 

990 - A Sex-limited Colour in Ayrshire Cattle. — Wentworth Edward N., in Journal ot 
Agricultural Research , Vol. VI, No. 4, pp. 141-147. Washington, D. C., April 24, 1916. 

In the Ayrshire breed the coat is generally red and white, nevertheless 
in the United States animals of black piebald colour have been observed 
from time to time (1). Up to the present day, no attention has been paid 
to the mode of transmission of this coat, because in America it was consider¬ 
ed as being undesirable and it was sought to eliminate it by selection. It 
is difficult to ascertain whether the black is due to a true black pigment, or 
whether it is simply a very intense red. Under the microscope, typically 
black granules appear to be present, but no attempt has yet been made to 
obtain a chemical solution of the pigments. 

The writer, for his studies, had recourse to the pedigree (ancestors 
and descendants) of the Ayrshire bull of the scientific Agricultural Station 
of Kansas, with white and very dark mahogany red coat (called above black 
piebald). 63 individuals were taken into account altogether. After clas¬ 
sification and discussion of the results, the following conclusions are arriv¬ 
ed at: 

1) The black piebald colour is a simple allelomorph of the red pie¬ 
bald colour in Ayrshire cattle. 

2) In the males, the black piebald character is dominant; in the 
females the red piebald character is dominant. 

3) Males heterozygous in respect to the two characters have black 
piebald coat, while heterozygous females have red piebald coat. 

Appended is a bibliography of 4 works. 

STOCK RAISING; * 
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991 - Encouragement of the Breeding of Small Livestock and Bee Keeping by the 
Prussian State Railway Administration. — Badermann, in Deutsche Landwirtschaftliche 
Tierzucht, 20th Year, No. 20, pp. 159-160. Hanover, May 19,1916. 

In 1906 it was proposed in the Prussian Diet to place a sum at the dispo¬ 
sal of the State Railway Administration for distribution to minor officials 
and workmen already possessing hives or desiring to obtain them. In 1907 
the proposal was carried into effect and the Railway Administration was also 
recommended to make provision for bee-keeping when planting trees and 
hedges on slopes and to arouse the interest of workmen and employees in 
bee-keeping by means of lectures and the distribution of suitable publica¬ 
tions. The Railway Administration was furthermore authorised to give 
financial and moral encouragement to the purchasing of lives, and it facili¬ 
tated attendance to lectures and bee-keeping exhibitions by workmen and 
employees. 


(1) See B. 1915, No. 1063. 


{£<*.) 
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Table I gives particulars of the encouragement granted 
period 1907 1910. 


Table I. . 


during the 


Years 

! 

Amount 

of grants 

1 

1 

l 

i 

! Number of workmen 

1 and employees 
who benefited by 
j these grams 

Number of workmen 
and employees 
who followed courses 
of lectures and 
attended agricultural 
exhibitions 

Number of workmen 
and employees 
engaged 
in bee-keeping 

1907 . 

& 

*53 

165 

208 

2 343 

I 90S. 

552 

165 

» 

2 4O9 

1909 . 

602 

1 

— 

199 

2 511 

1910 ..... 

, *37 

— 

)> 

3 002 


In order to improve the economic condition of the workmen and minor 
officials, especially those residing in the country, in view of the success 
of the experiments previously canied out, the Railway Management was also 
advised to encourage small-livestock breeding (goats and rabbits) in addi¬ 
tion to bee-keeping- With this object, in addition to the measures mentioned 
above for bee-keeping, the following were proposed: to get the workmen 
and officials to join the livestock-breeding associations; to interest labour 
organisations in these questions ; to subsidise the construction of suitable 
pens and rabbit-hutches. 

Table II furnishes indications as to the encouragement granted in this 
new period. 

The total number of persons engaged in bee-keeping and raising the 
above livestock is therefore 87 902, a by no means contemptible figure 
from the point of view of the production of milk, meat and honey during 
the war. No data are available as to the number of goats and rabbits, or 
as to the quantity of animal products obtained. The number of hives 
was 26 846 at the end of 1914. 


Table II. 


Years 

Grants for the 

purchase of 

Number 

of persons receiving 
grants for 

Number 

of 

workmen 

who 

Number of workmen 

breeding 


bees | goats 

rabbits 

bees 

s Mts ! bS 

i 

attended 

lectures 

bees 

goats 

rabbits 

1911 , . . 

£ j £ 1 £ 

— i £815 

_ 

432 

I 292 

3674 

42 179 

1912 . . . 

10 31 j 12 34 

1307 

500 

488 j 1 500 

— 

— 

— 

— 

29X3 • * . 

X42S ! 1753 

1254 

5*5 

62811 809 

— 

4 960 

3° 654 

35 350 

19X4 . * .! 

i 

xo 86 i 16 29 

1 

15 So 

505 

1 225 2 093 

i 

— 

5367 

31879 

50656 
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The figures for the year 1915 are not yet known. 

To sum up, the total subsidies allowed from 1907 to 1914 amount to 
£6834 for bee-keeping; £5140 for goat breeding and £4172 for rabbit 
breeding. 

992 - The Adaptation of Different Breeds to the Livestock Industry in the United States. 

— WentworthE.N., in The Field , Vol. XXVI, No. 6, p. 501-503, 542,544,546 New York, 
June 1916. 

The adaptation of a breed of livestock to different agricultural condi¬ 
tions depends inversely on its degree of specialisation with a view to a given 
purpose. The result of this is a restriction of adaptation which practically 
determines the distribution of the different breeds. Those breeds which 
are most perfectly specialised predominate in specific localities, while those 
which-have least deviated from the original conditions of non-specialisa¬ 
tion are the most widely distributed throughout the agricultural regions of 
the globe. 

Cuttle. — The Shorthorn breed has been the principal source for the 
improvement of beef cattle. Cattle intended for dairy production in New 
England and Longhorn cattle in Texas received their first impetus by the 
inheritance of the characters of this pioneer in cattle improvement. In the 
blue-grass region the descendants of the Durhams have found the best en¬ 
vironment, and the Shorthorn breed has since then become and remained 
the principal breed in the corn belt and the one preferred by farmers. 

In the West and South-West of the United States, the first impulse to¬ 
wards the replacement of livestock of mixed breed and Mexican livestock 
likewise arose through the introduction of the Shorthorn; the development 
of the meat industry in Argentina is closely linked up with the spread of 
the Shorthorn; and so is that of Australasia, in the proportion of at least 
60-80 %. The high degree of adaptation of this breed has resulted in its 
forming, so to speak, the vanguard which prepares the way for the introduc¬ 
tion of other more highly specialised breeds. This is what took place in 
the corn belt, where the value of the lands requires the quickest possible 
growth and early maturity. 

The Aberdeen-Angus, with its splendid body, its early maturity and 
economy in feeding, enabled a fresh margin of profit to be secured; neverthe¬ 
less, the Shorthorn still retains its popularity, as is proved by data showing 
distribution, which are largely in its favour. The Aberdeen-Angus fur¬ 
thermore proves that it possesses in the highest degree the quality of a show 
animal in competitions with a view to obtaining very high-class products 
at shows and exhibitions. At the last international exhibitions, ten live 
champions and fourteen killed champions belonging to this wonderful 
breed gave fresh its proof of its superiority. 

In those belts where forage production is unlimited, but where there is 
little grain growing, the Hereford breed has gained the upper hand over the 
Shorthorn, and has been substituted for the latter in the prairies of the West. 

In the pasturage belt of the North and the cold region of Alaska, the 
Galloway breed has demonstrated its great powers of resistance and its 
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superiority over all the other selected races in surmounting unfavourable 
environmental conditions. 

Among other breeds, the Polled Durham and Polled Hereford proved 
their efficacy in the improvement of ordinary cattle by the rapidity with 
which shortening of the horn is produced by crossing ; the Red Poll breed 
has also asserted itself as a good dairy animal with good fattening qualities, 
as is proved by the carcasses of this breed shown at exhibitions, and it 
has thus established its right to exist as a dual-purpose breed. Other breeds 
like the Devon, have not yet received that final sanction of practice which 
enables them to be regarded definitively as excellent. 

Naturally, the dairy breeds, in order to stand their ground, have had 
to compete with the Shorthorns and Devons imported by the first colonists; 
consequently the progress of dairy breeds generally has, with the exception 
of some rivalry between the Holstein-Friesians and the Jerseys, been confined 
to the undertaking, almost in co-operative form, of the conquest of the lands 
occupied by the red, white and roan cattle. The very fact, however, of 
the varied distribution of the races establishes differences between them 
as regards their adaptation and intrinsic value, which differences are not 
always admitted by their partisans. The privileged position gained by the 
Holstein-Friesian breed in the belts surrounding big towns is a testimony to 
its great production of milk for sale, just as the fact of wide distribution of 
the Jersey breed in the South tends to prove its greater resistance to the 
hot climate. The persistance of many able farmers in maintaining the Jer¬ 
sey breed on certain model farms establishes the quality of its products and 
its ability for economical production under the most intensive working con¬ 
ditions. 

The merits of the Ayrshire and Guernsey breeds are comparatively 
less popular in the United States. The Guernsey breed, in the belt where 
it is favoured, has already stood the test as a rival of the Holstein-Friesian, 
and also as a competitor with the Jersey in the capacity of a breed capable 
of economical!}' yielding a product of superior quality. The Guernsey breed 
to a certain extent possesses the general characters of the Shorthorn 
breed for butcher s cattle, and no doubt it would have formed the inter¬ 
mediate link in specialisation if the demand for a highly specialised breed 
had not arisen too rapidly for the Guernsey to gain a footing. The Ayrshire 
breed, on the other hand, possessed the advantage of its nationality during 
the early periods of Canadian colonisation, when many Scottish colonists 
settled there, and had gained a footing in the rather cold regions of the 
New England hills for the production of milk in a somewhat greater quan¬ 
tity than that of the Jersey and Guernsey breeds, the quality being almost 
equal. 

Finally, each breed possesses its clearly recognised advantages. The 
Holstein-Friesian, as a good producer of milk and fat, has gained noteworthy 
success iii the hands of the ordinary fanner specialising in milk production. 
Its special ability to consume large quantities of bulky foods, which allows 
of a considerable reduction in the consumption of concentrates, and its 
qualifications for giving good results in rearing calves intended for meat 
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production, render it essentially 7 the dairy cow for the farmer at the head of 
a non-specialised farm. 

The qualities of the Jersey breed are well known. The characteristics 
are the richness of the milk in fat, economy of production and beauty of 
ty-pe, which render it the favorite breed for competitions and shows. Owing 
to this it was not long in becoming the favourite breed on big farms, and it 
has thoroughly stood its ground after a trial of three quarters of a century. 
At shows and at tests of fat yield it has maintained its position as first in 
rank among the dairy breeds, so that in the public mind the name of the 
Jersey 7 breed is associated with the idea of every- improvement in milk pro¬ 
duction. 

The Ayrshire breed owes its favour to like qualities. Being the hardi¬ 
est among the dairy 7 breeds, and also exhibiting lines of great beauty-, it 
has become the dominant breed on the Pacific Coast owing to the uniform¬ 
ity 7 of its products. Its constant breeding true to ty-pe, as well as the 
quantity- and quality of the milk throughout its offspring, form its principal 
merit. Probably- it possesses in a latent form the necessary 7 qualities for 
further specialisation, but hitherto this race has not been subjected as sys¬ 
tematically as the others to comparative tests w-ith a view to accurate 
determination and increase of its productive qualities. 

The specific quality of the Guernsey breed as a market milk producer 
is shown by 7 the fine y-ellow- colour of the milk, this colour being highly- ap¬ 
preciated by consumers. The breed, however, possesses other and far su¬ 
perior qualities. Its milk production, as compared with the Jersey- breed, 
is also higher, and the fat content of the milk is likewise greater than for 
the Ayrshires and the Holstein-Friesians. It is gaining ground annually- 
with a large number of milk producers, above all those in charge of non- 
specialised farms. 

Horses . — As regards horses, events in the United States have been 
somewhat similar to what has occurred with cattle. The American trotter, 
after attempt to increase of speed over a century, continues to be selected 
outside the breeding of the American farm horse. To-day the original races 
only exist for the production of mares intended to be crossed with heavy 
draught stallions. The breeding of the American thoroughbred trotter is 
of importance henceforward to sporting circles, and that of the light draught 
horse has to-day 7 disappeared from the most advanced agricultural regions, 
giving place to the heavy- draught farm horse. 

The Percheron was the first to introduce on a large scale the proportions 
of the heavy draught horse among American farm horses. It was particularly 
adapted for that task, owing to the comparative lightness of its skeleton, its 
vigorous blood, and its marked qualities for increase of weight. It occupied, 
in America at least, the same place in respect to horses as the Shorthorn 
breed did for cattle. Its principal merit consists in having given weight 
to its descendants and thus complied with the general demand of farmers. 

A striking contrast with this development is afforded by the more spe¬ 
cialised labouring horses, such as the Clydesdale, Shire and Belgian breeds. 
The Clydesdale breed was imported practically 7 at the same time as the Per- 
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cheron, and lias stood the test in all attempts at breeding specialised races, 
without however succeeding in imposing its type on the farm horse, because 
it is a type too specialised in the direction of the heavy draught horse, and 
the first breeders, who were unable to discern the requirements of intensive 
feeding in the foals of this breed, had some failures, because the Clydesdale 
was produced for a single purpose only, and it should either be a heavy 
draught horse or not exist. The Shire race also had similar failures at the 
outset. 

Nevertheless, when breeders had mastered the breeding methods 
enabling the desired type to be secured with certainty, utilising the ex¬ 
perience gained with the Percheron, they decided to repeat the trial with the 
Clydesdale, the Shire and the Belgian horses, with ultimate success. The 
Belgian horse was the last to breed out, and in fact has only done so during 
the last five years, when, from the point of view of export, it gained such 
importance as to play* a part in horse-breeding in America, but its rapid 
spread in the com belt and the enthusiasm with which it was received there 
render it clear that the only limit to its further spread lies in the number of 
available sires. 

As regards the individual qualities of these breeds, the Shire undoubt¬ 
edly possesses the maximum pulling energy per individual, while the Cly-' 
desdale is more perfect in its outlines and action, endowed with longer life 
and less subject to disease ; the Belgian offers a special resistance to con¬ 
tinuous daily work, though it is not so active as its English rivals; the Per¬ 
cheron finally is the best adapted for crossing with the American working 
horse. 

Pigs. — An evolution similar to that undergone by cattle and horse 
breeding is also observable in pig breeding. The Berkshire played the part 
of the Shorthorn. In Canada and the Middle Atlantic States it is the pre¬ 
eminent meat producer. Along the Pacific coast and in South and Eastern 
America it represents almost exclusively the improved breed imported from 
the West. In New England it rivals the Chester White in popularity, while 
in the com belt it is run close by the Poland China and the Duroc Jersey. 

These last two breeds form the dominant element in the region which 
specialises in pig-breeding. The Poland China was not slow in establishing 
its claims owing to,its early maturity, fattening qualities and possibility 
of profit on an economic basis. It had a close rival in the shape of the Du¬ 
roc Jersey*, which is superior to it in fertility, adaptation to pasturage and 
general hardiness. The two breeds have made progress partly owing to 
the absolute contrast between them, and tendencies to obtain the extreme 
forms of each type, which extreme forms are termed “ hot bloods ” and 
cold bloods From the point of view of adaptation, the Chester White 
was able to spread to advantage in some regions of the United States, and 
the principal quality of the Hampshire breed as regards meat production 
may in the future secure this race a greater popularity. The Yorkshire 
and Tam worth breeds, which are good for bacon production, are more rarely 
met with, . and the localities where they have adapted themselves are 
less frequent, their merit being nevertheless genuine and easily observed in 
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the districts of Ontario, Quebec and New York, as also in Michigan and Min¬ 
nesota. 

Sheep, — In sheep breeding, the Shropshire and Hampshire breeds are 
the most widely found, being appreciated both on small farms, ranches and 
extensive sheep pastures. The former breed is valuable for its fleece, the 
latter for its weight. The Oxford requires more abundant pasturage; the 
South Down is the classic meat producer ; the spread of this latter breed is 
also due to its size and its splendid fattening powers; there are very feu- 
breeds which can dispute its supremacy as a show animal, or for the butcher. 

The Dorset breed has gained favour with some breeders, chiefly owing to 
its capacity to produce lambs during the winter period, and its good milk 
production. 

The fine wool breeds, Rambouillet and Delaine Merinos, have had to 
give way to meat breeds in the agricultural region where land is dear; on 
the great prairies, however, they still form the basis of big flocks, owing to 
the value of their wool and their remarkable herding instinct. The Lin¬ 
coln and Cotswold are still very much in demand for the purpose of crossing 
with the tw T o above breeds, owing to their great size and to their precocity 
and abundant wool production. The Leicester and Cheviot breeds are li¬ 
mited to the northern climate and find particularly favourable conditions 
in Ontario. 

The factors limiting the spread of the Cheviot breed are its size and its 
undeveloped herding instinct. Nevertheless, after the South Down, this 
race possesses the best type of carcass, but the possibilities of its extension 
through the region of the Apalache mountains, and the other mountainous 
parts have not been developed. 

993 - Horse Breeding in Minnesota. — The Breeder's Gazette, Vol. exix, No. 25 horses 
p. 1294. Chicago, June 22, 1916. 

A <f Report of the Horse Breeding Industry in Minnesota ” issued by 
the f< Minnesota Stallion Registration Board ”, University Farm, St. Paul, 

Minn., shows that 2056 purebred and 1896 grade stallions were licensed to 
stand in Minnesota this year. This is an increase of 54,7 per cent, of pure¬ 
bred stallions and a decrease of 14.3 percent, of grades in the last 6 years. 

Of the 2056 licensed stallions, 1244 are Percherons, 326 Belgians, 126 
French Draft, 93 Clydesdale, 52 Shires, 4 Suffolk, 142 Standardbreds, 23 
Morgans, 21 German Coach, 11 French Coach, 5 Hackneys, 4 Shetlands 
and 2 American Saddlers. The stallion registration board tends to en¬ 
courage horse development in the State in every possible way. Special 
horse breeders' meetings are held at various points in the State, judges are 
furnished for many local colt shows, speakers are sent to meetings of 
farmers' clubs and short courses, and farmers are assisted in the selection 
of good sires. Special attention is given to considering inquiries pertaining 
to the feeding, breeding and management of horses. 

The stallion registration law is vigorously enforced by the board; the 
25 cases prosecuted in 1915 for violation of the law were all decided in favour 
of the State, with fines of § 25 to § 100. 
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994 - Statistical Data as to increased Weight and Food Consumption of the Jersey and 
Holstein-Friesian Breeds from irth to Bfirst Calving. — Hayden c. c.,in Ohio Agri¬ 
cultural Experiment Station , Bulletin 289, pp. 1-30* Wooster, Ohio, August 1916. 

The Ohio Experimental Station has published the result of its researches 
into the daily increase of the Jersey and Holstein-Friesian breeds from 
birth to calving. The data were collected at the experimental farm, and 
comprise up to now: 69 series of individual daily observations up to one 
year. 51 series up to two years, and 37 series up to the fiist calving. In 
addition to the increase of weight, there was also noted day by day the quant¬ 
ity of food consumed and the cost of this food, as well as the total cost of 
rearing, allowing for the other expenses incurred. 

We sum up in the following table the average data in reference hereto : 


Breed 

Average 

1 w eigh-t at 

1 birth 

Average 
weight 
at 1 year 

Average 
weight 
at 2 years 

Average 
weight at 1st 
calviDg (26- 
27 months) 

Average 
daily 
increase 
in 1st year 

Average 
daily 
increase 
in 2nd year 


j lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

Jersey. 

• 56 

1 

I 472 

758 

0 

DO 

e- 

1.1 

0.8 

Holstein-Friesian. . 

.; 82 

| 564 

962 

I 076 

i *3 

1.0 


Food consumption during the first year 


Breed 

Milk 

Cereals j 
(grain) 

lbs. ! 

Silage 

lbs. 

Hay 

lbs. 

Maize 

stalks 

kg 

Pas¬ 

turage 

days 

Cost 

of 

feeding 

Other 

expenses 

Total 

cost 

Full j 
cream ! 
lbs. 1 

Skim 

lbs. 

40 Jersey. 

465! 

2 968 

I 

597l 

458 

7°9 

40 

122 

827-75 

814-79 

$ 42.54 

29 Holstein 

449 

2786 

6 5 6 

1 

5S0 

760 

29 

128 

829.31 

$ X4.79 

$44.10 

Consumption of food during the second year and costs of rearing. 

19 Jersey . 

1 

87 

7 S 5 | 

2 426 

I 038 

254 

159 

8 27.12 

S8.S9 

$ 36.01 

22 Holstein 

1 

i 

174 

870! 

I 

2247 

1419 

232 

151 

829.55 

$8.89 

838.44 


Consumption of food ard costs of rearing from birth 
to 1st salving '(26-27 months ). 


34 Jersey .j 

469! 3 005; I 349 

2870! 1 So5j 2911 272 

$ 54 - 5 1 

$ 23.68 

$ 78.19 

13 Holstein; 

i 

445I 28351 1517 

> 

2 9031 2 2151 2431 272^ 

$58.12 

$23.68 

$81.80 


An examination of the individual series discloses the fact, which is 
important for practical purposes, that calves born in autumn may be reared 
to the age of one year at a cost below that of calves born in the spring. The 
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reason is that when spring comes the former are already able to utilise 
pasturage to the full for the whole of its duration, while for those born in the 
spring the period of pasturage coincides largely with the suckling period, 
and the winter period with that of growth, during which the consumption 
of forage and concentrates reaches its maximum. 

The quantity of food consumed corresponds to rations capable of pro¬ 
viding the complete normal growth of each individual, and is such that it 
may be considered that any economy made in this respect would have im¬ 
peded normal growth, and that an increase of the ration would probably 
have given rise to an increase of growth in the animal, but at such a cost 
that its adoption would not be justified. 

995 - Progress of the Holstein Breed in the United States. — The Breeder's Gazette , VoU 
LXIX, Xo. 24, p. 1257* Chicago, June 24, 1916. 

The Annual Meeting of the Hoistein-Friesian Association of America, 
which was held on the 7th June at Detroit, Mich., was attended by 2 683 
out of the total number of 8 885 members of this association. During 
the last financial year there has been an addition of I 260 life members. 

The Herd-Book of the Hoistein-Friesian Society of America already 
dates back 45 years and records the presence in the United States of more 
than 300000 pure-blooded Hoistein-Friesian animals distributed among 
30 000 owners. A new census of them wall be carried out during the next 
year. 

During the last working year 72 665 animals were entered in the Herd- 
Book, and the registration of 68 766 transcriptions owing to change of 
ownership was made. 

In the Advanced Registry there appears as tested during the last asso¬ 
ciation year 12 882 cow r s producing an average of 408 lbs. of milk and 
14.40 lbs of butter fat in 7 days, with a maximum of 35-53 lbs of fat for 
Ormsby Jane Segis Aggie, and of 1205.09 lbs. of fat in one year for Duchess 
Skylark Ormsby (world's record). 

The minimum individual production henceforward required for the 
championship is as follows : for mature cows, 44.42 lbs butter in 7 days and 
1 506 lbs in a year; for two-year-old cows, 31.4 lbs in 7 days and x 200 lbs 
per year. 

The meeting adopted resolutions in favour of the association providing 
for the creation of a body of inspectors under its control, instead of relying 
upon those of the State Colleges and experiment Stations. 

The distribution of prize money absorbed a sum of more than $ 15 000 ; 
advertising expenses exceeded $ 25 000. 

Furthermore, the meeting approved a resolution in reference to the 
introduction in the Herd-Book of the 305 days' test, according to the rules 
in force for the 365 day's test, but independently of this latter. This period 
w’as sufficient to test the continuance in milk, and the advantage was thus 
secured of making annual calving possible even in animals subjected every 
year to a production test. 

The annual meeting will in the future be held alternately east and west 
of the 18th degree of longitude, and in 1917 at Worcester. 
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■996 - The Portuguese Cattle Breeds Barrosa and Maronesa. — de i^acerda pizarro 
Agostinho Jose Freire, in Revisla de Medicina Veterinarian 15th Year, No. 173, pp, 129- 
134, Lisbon, July 1916. 

The Barrosa breed (in the Barros region) belongs to the district of the 
Minho and part of that of Oporto ; the Maronesa race is a native of the di¬ 
strict of the Douro. 

According to the writer the Barrosa breed in its present state show's cra¬ 
nial characters similar to those of Bos mauriianicns , and has very fully 
developed and large horns. 

From a comparison between the two breeds the Barrosa breed exhibits 
the following features : wider head, horns twice the size and pointed directly 
upwards from their root; the vertex of the frontal protuberance nearer 
to the median line; shorter face; smaller size of naso-maxillary suture; 
the presence of a frontal crest, more prominent orbits. The head is dished 
in both breeds. The line of the upper edge of the neck, especially in its 
front part, is concave in the Barrosa and almost straight in the Maronesa. 
The dorso-lumbar line and the tail insertion are identical; the Barrosa 
breed has straight or slightly hollowed buttocks, the Maronesa straight or 
slightly convex ones. The limbs of the Barrosa are finer, as its skeleton 
is more slender; its meat yield may amount to 65 % of the live weight, 
which is never reached by the Maronesa. The Barrosa breed has less 
capacity for resisting heavy labour ; it is much more suitable for dairy pur¬ 
poses (cows are found which when in full milk yield from 2.6 to 3.1 galls 
of milk per day, with 5 to 6 % of fat). According to the measurements 
made by the writer, the Barrosa breed presents the following average di¬ 
mensions : 


length of head .... 
Width of fore-head . . . 
Height of withers . . . 
Coxoscapular length . . 
Circumference of chest. 

Height of chest. 

Width of ribs. 

Maximum width of belly 
Initial width of pelvis. . 
Dactylothoratic index. . 
I^ive weight ...... 


15.74 ins. 

11.42 ins. 

51.18 ins. 

60.63 ins. 

8c.73 ins. 

31.71 ins. 

18.11 ins. 

84.64 ins. 

16.93 ins 

Via to V 10*8 
15.40 to 21.56 lbs. 


Therefore this is a breed with dished face, short lines and eumetrie 
{according to Sanson, brachycephalic). 

The writer holds that the “ Barrosaos ” cattle form a true race, but 
that on the other hand the Maronesosare the result of a cross between 
the Barrosa and Mirandesa breeds. He is led to this conclusion both from 















observation of the animals and from the fact observed by him that the pro¬ 
duct of crossing these two races actually presents the characters exhibited 
by the Maronesos. 

997 - Experiments in Pig-Feeding carried out by the Experimental Sub-Station of 
North Platte, Nebraska, United States. — SnyderV. P. and Burnett E. A., in Bulletin 
No. 147 of the Agricultural Experiment Station of Nebraska. Vol. XXVII, Art. IV, 56 pp. 
(limited Edition); 31 pp. (Popular Edition). Lincoln, Nebraska, 1915. 

Report on experiments in pig rearing in 1912,1913 and 1914. To allow 
of comparing these results with those already set out in the previous bul¬ 
letins of the same Station, there were adopted (in all cases where not other¬ 
wise indicated) the same unit prices as in previous years, namely: 

Tabbe I. 


Pi<is per 100 lbs. . .. . . . $5.u r » 

Maize per bushel.*. 0.47 

Wheat ” . . 0.70 

Barley ” ”. .... 0 40 

Rye ” " . ... 0.5N 

Oil meal per ton. 30 00 

Butcher's offal per ton . . 4c go 

Shorts per ton. 24 00 

Eucerne hay meal per ton. ...» . . . 15.00 

Chopped lucerne hay per ton. 10.oc 

Bucerne hay per ton. 8.00 


Wintering old brood Sows . — It was desired to make a comparison be¬ 
tween a ration of chopped lucerne hay mixed with an equal weight of ground 
grain, and of feeding the lucerne hay in a rack (ad libitum) and shelled maize 
in a trough. Each ration was given to 10 sows from the beginning of No¬ 
vember to March (average 121 days) in four consecutive years. It is prov¬ 
ed by the average of the four years that 9.9 bushels of maize and 86 lbs 
of lucerne hav, or 8.84 bushels of maize and 493 lbs of chopped lucerne hay 
were required to maintain a sow weighing 387 lbs during 4 winter months 
and to increase its live weight by about 93 lbs. The feeding of a light 
grain ration and of lucerne hay ad libitum was found to be more economical 
than the feed with which it has been compared. 

- Wintering young brood Sows. — During 5 consecutive winters gilts 
were given ad libitum a mixture of 1 part by weight of chopped lucerne hay 
with 2 or 3 parts of grain. The pioportion of grain was reduced when the 
sows looked like becoming over-fleshy. Each group comprised 20 to 25 
sows. The experiments began about the 10th November and ended about 
the end of March or beginning of April, a little before Uttering. There was 
found on the average: 
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Table II. — Wintering cost of young Sows with farrow. 


Weight of sous at the beginning of experiment. i;S lbs 

” ” ” at the end ” ” . 300.3 lbs 

Average daily increase per head . -. 091 lbs 

Cost of feeding to produce 100 lbs of gain in weight.... § 5 - 3 ° 


To produce 100 lbs of gain, 477 lbs of grain and 181 lbs of alfalfa were 
required. 

The net wintering cost of a young sow was less than that of an old sow, 
because the former shoves a more rapid increase of live weight. 

Cost of feeding the porkling from birth until the time when it reached the 
weight of 50 pounds. ~ A comparison was made between porklings born of 
iS old sows and others born of 24 young sows. The particulars of Table III 
are the average of a period of 4 years for the former and 3 years for the lat¬ 
ter. The porklings were debited with the cost of feeding of the sows from 
autumn to the time when they weighed 50 lbs (end of the experiment), plus 
the cost of feeding the porklings from weaning until the end of the experi¬ 
ment. The difference between this total and the value of the increase of 
live weight of the sows during the period of experiment forms the cost of 
production of the porkling weighing 50 lbs. 


Table III. — Average Cost of Porklings weighing 30 lbs. 


Increase in live weight of sows during period of experiment . . . 

Cost of feeding sows and porklings. 

Number of young bom at each litter. 

Weight of young at birth. 

Xtimber of porklings which lived to the end of the experiments . . 

Age at which the weight of 50 lbs was attained . .. 

Cost of food consumed for the production of this weight. 


Born 
of old 
sows 

Born 
of young 
sows 

62 lbs 

101.4 lbs 

$17-41 

$16.41 

11.1 

8.2 

2.4 lbs 

2.31 lbs 

< 5.55 

6.2 

89 days 

99 flays 

&.W 

Si. 68 


- Comparison between the cost of production of the autumn-born porkling 
and the spring-born porkling. — For 4 years a comparison was made between 
579 spring pigs born from old sows, 543 spring pig from young sows, and 133 
autumn pigs from young sows. Their average costs of production (from the 
moment immediately preceding littering until the time when the porklings 
reached the weight of 50 lbs.) were §2.05, §1.81 and §2.03 respectively. 
As compared with the old sows and their porklings. the young sows con¬ 
sumed less grain. They reared nearly as many young, and the latter 
increased in live weight with an almost equal rapidity. 
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Table IV. — Comparison between the cost of pigs from old sows and. those 


from young soas. 

From From > ouug 

old sous sows 

From autumn to the time when the porklings weighed 30 lh> . . $2.11 $:. 0 i 

From immediate!}' before birth until the above time . . . $2.01 Si.81 


The young sows produce the porklings at a cheaper cost, above all 
because, being less in bulk, the} 7 require a smaller maintenance ration, and 
they and their young convert a larger proportion of the food into increase 
in live weight. 

Cost of rearing pigs on lucerne pasturage supplemented by a grain ration , 
during the summer. — The observations bore on 1 345 pigs divided into 50 
groups. The results show that the rate of increase of live weight is closely 
connected with the quantity of grain consumed, and that the cost of the 
increase of live weight rises with the rate of such increase. The lucerne 
pasture is cheap and the grain ration is expensive. The increase in live 
weight is cheap or dear according as it is produced principally by the for¬ 
mer or the latter means. A ration of less than 2 lbs of grain per day per 
100 lbs of live weight may produce pigs poor in growth. The average of 
the results is set out in Table V. 


Table V. — Rearing pigs with lucerne pasturage and grain . 


Daily ration 
of grain per 100 lbs 
of live weight 

Daily increase 
of live v\ eight 
per head 

Quantity of gram 
consumed to 
produce 100 lbs 
increase hi 
live weight 

2 lbs 

0.56 lbs 

260 lb- 

20 

0.73 lbs 

312 lb? 

3 

0.90 lbs 

3S9 lbs 


Shorts for pigs kept during summer on lucerne pasturage. — A supple¬ 
mentary ration of maize alone (grain) is compared with another ration made 
up of 3 / 4 maize and shorts, and yet another ration made up of half maize 
and half shorts. In the first case, the ration of maize alone produces some¬ 
what more rapid increases of live weight at a slightly less cost; in the second 
case, rather better results were obtained with the ration of maize and shorts, 
but the difference was always small. It is not desirable to replace maize by 
shorts if the latter costs no less than the former. 

Dry or soaked maize for lucerne-pastured pigs. — Soaking the maize 
grains does not give any advantage. 



I 3 I 4 


PIGS 


Food consumed during summer by boars . — A ration of 2.5 lbs of grain 
per day was fed per 100 lbs of live weight to lucerne-pastured boars. They 
consumed 339 lbs of grain per 100 lbs increase of live weight. The increase 
of live weight per head per day was 0.92 lbs. ; at the end of the autumn the 
pigs weighed on the average 171 pounds each. 

Maize and supplementary feeds for pig fattening. — From the 14th No¬ 
vember 1911 to the 27th February 1912, the rations 1 to 10 of Table VI 
were again distributed in the following winter and ration 11 was also tested. 
Tucerne hay was given ad libitum. 

Tab is VI. — M aize (corn) mid additional foods for pig-fattening 

Group Ration 

r Shelled com (1911-1912) or shelled and crushed com (1912-1913) 

2 Ear Corn and lucerne hay 

3 Ground com and lucerne 

4 Ground com and lucerne hay u - 

5 Ground com 90 parts and lucerne meal 10 parts 

6 Ground com 90 parts and shorts 10 parts 

7 Ground corn 90 parts and of oil meal (extracted by solvents) 10 parts 

8 Ground corn 95 parts and butcher’s offal 5 parts 

9 Ground com 90 parts, oil cake 10 parts, and lucerne hay 

10 Ground corn 95 parts, butcher’s offal 5 parts, and lucerne hay 

11 Ground com 90 parts and cotton seed cake (extracted by cold compression) 

ro parts 


Results . 


Group 

Average 1 

increase ot live j 
weight per head 
per day 

—_._i 

Weight of food } 
consumed 1 

to produce 100 lbs j 
increase of live • 
weight ; 

Cost of production 
of 100 lbs 
increase of live 
weight 

Profit per pig 


1911-1912 

1912-1913 

1911-1912 

| 

1912-19x3 j 

t 

1921-1912 

1912-1913 

1911-1912 

1912*1913 

I 

O.78 

1.22 

6iolbs 

494 lbs 

5-13 § 

4.19 s 

0.64 $ 

2-34 $ 

2 

O.79 

1.52 

586 

424 

4.80 

3.50 

O.92 

3-99 

3 

0.78 

1.52 

603 

446 

4-93 

3 -*6 

0.80 

3-78 

4 

0.90 

1-33 

597 

482 

4-93 

3*93 

°-93 

2.86 

5 

1.00 

1.24 

536 

497 

4*45 

4*13 

i *53 

2.41 

6 

1.05 

1.34 

5 ii 

461 

4-47 

4-°4 

i .59 

2.72 

7 

; 1*24 

mi 

467 

445 

4.23 

| 4-°3 

2.20 

2.88 

8 

' 1.25 : 

1-46 ; 

469 

441 

4.21 

3-95 . 

2.25 

3.08 

9 

| 1.26 

X.4I j 

487 

453 

4-29 

4.08 

2.13 

2.81 

10 

j 1.26 

1-47 < 

484 

447 

4.14 

4.00 

2.35 

3*^4 

IX 


1.48 | 

I 

i 

454 

*— 

4.00 

—— 

3*07 






Corn and lucerne compared with corn , shorts , and lucerne in rearing 
and fattening pigs. — The experiments comprised the periods : i) from 5th 
September to 14th November 1911; the pigs, of an average weight of 112 
112 lbs in the 1st group, and 115 lbs in the 2nd, were put out to lucerne 
pasturage, and were given : the 1st, 3.34 lbs of ground maize per 100 lbs 
live weight per day ; the 2nd, 3.30 lbs of a mixture of 2 / 3 corn and 1 / 3 shorts 
per 100 lbs live weight per day. The pigs of the 1st group increased in 
live weight by 0.05 lbs more per head daily than those of the 2nd group, 
and consumed 10 lbs less grain per 100 lbs gain in live weight. 2) From 
14th November to 2nd J anuary, the pigs were kept in the sties ; they were 
given as much lucerne hay as they wanted and 2.48 lbs of maize per roo lbs 
for the 1st group. To the 2nd group 2.60 lbs of corn+shorts per 100 lbs w r ere 
gfven; they increased 0.06 lbs more per head daily than the 1st group, 
and consumed 2 lbs of grain more per 100 lbs increase of live weight. In the 
two experiments together the two additional rations produced the same 
daily increase of live weight, and 16 lbs more of corn plus shorts were re 
quired (as compared with corn alone) to produce 100 lbs increase of live 
weight. At the prices contained in Table I, the profit obtained per head 
with the additional corn ration alone was almost double that obtained with 
the additional ration of corn + shorts. 


Table VII. — Wheat and rye compared with maize for fattening pigs 
with or without lucerne hay . 


Ration 

1 1 

1 Average | 
daily 

! increase 
i of live 

Foods 
consumed 
to produce 
100 lbs. 
increase 
of live 
weight 

Cost of 100 lbs. 

increase 
of live weight 

Profit per pig 


weight 
per head , 

] 

(T) 

(2) ! 

i 

(T) 

(2)' 


lbs. 

lbs. 

I $ 

§ 

$ 

§ 

Dry SheUed ccrn. 

I.II 

479 

3.97 

5-17 

2.II 

2.49 

Dry whole wheat. 

1.02 

519 

! 5-99 

5-98 

Joss 

I.9I 

Soaked » » . 

1.05 

514 

j 5-9 2 

5 - 92 

loss 

I.80 

Moistened ground wheat. . . 

I.36 

433 

5.00 

4-99 

I.2X 

! 3.70 

Soaked » » . . . 

I.4I 

00 

w 

■*** 

00 

'4 

4.84 

I.46 

i 

; 4*02 

Moistened whole rye. .... 

0.88 

558 1 

1 

6.51 j 

5 - 5 ° 

O.34 

1.97 


fj) Prices takew at Corn 47c, Wheat 7ql and Rye 50c pei bushel. Hogs $5.90 per 100 lbs. — 
(2) Prices taken at Corn 65c, Wheat 70c, and Rye 50c, per bushel, Hogs § 7-75 per too lbs. 


Addition of lucerne and residue of lucerne tea to a ration for wintering 
of castrated young pigs . — The following comparisons were made; x) lu~ 
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cerne hay ad libitum + ration of 3 parts of corn and 1 of shorts reduced to a 
thick slop : a) with hot water ; b) with an infusion of lucerne hay; 2) to 
the above basal ration there were added : a) infusion residue, i. e. lucerne 
hay stewed for an hour in hot water, and then drained ; b) the same quan¬ 
tity of chopped dry hay; 3) a) ration of 90 parts of ground maize 10 parts 
of chopped lucerne hay mixed and reduced to a paste with boiling water; 
b) the same quantity of corn and the same quantity of infused chopped 
lucerne hay (solid and liquid parts). 

In the first two experiments the use of the lucerne infusion and the in¬ 
fusion residue proved of advantage; in the third, it was only slightly so. 
To sum up, this operation cannot be advised in those cases where it would 
be very expensive. 


Table VIII. —- Comparison between corn and: corn + shorts; corner barley; 
corner riticum dicoccnm ; corn -{-wheat / corn -{-butchers offal. — Ave¬ 


rage of all the results. 


! 

Corn 

Corn A shorts 

Corn J 

_ 

Corn + barley 

Corn 

Corn 4- T. di- 
coccum 

Corn 

Corn 4- wheit 

a 

s 

-s 

<u 

0 

,S . 

II 

r 

Number of experiments made ! 

i 

IOj 

1 o' 

8 

s 

3 

3 

4 

4 

7 

7 

Number of pigs experimented j 
on.j 

168' i68| 

132 

132 

84 

84 

64 

64 

1621 

162 

Daily increase of lire weight 
per head.lbs. i 

! 

•94! *94 


I.IO 

I *33 

I.I4 

I.30 

1,22 

x.17 

*•45 

Weight of food required to 
obtain of 100 lbs increase of 1 
live weight.lbs. ' 

! 1 

; t 

436j 433; 

00 

532 

477 

529 

501 

470 

511 

459 

Cost of 100 lbs gain of . § J 

3-36; 

4-07! 

4-°4 

4.48 

3-95 

4.48 

4.01! 

4-53 

4.26 

4.08 

Profit per pig.$ j 

! 

1.70; r.34 

! 1 

1.78 

1.26 

1 

1 

1-95 

1.38 

2.33 

1.71 

1.83 

2.45 


99 8 - Specific Effects of Different Rations on the Growth of Pigs; Experiments at the 
Ohio Agricultural Experiment Station, United States. — Forbes e. b., beegle 
F. M , Fritz C. M., Morgan L- E. and Rhue S. N., in Bulletin of the Ohio Agricultural 
Experiment Station, No. 2S3, pp. 111-152, fig. Woster, Ohio, 1915. 

Experiments in feeding followed by slaughter and analysis of the car¬ 
casses, carried out in pigs*, in order to study the specific effect of rations 
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on the composition of the resulting increase of live weight. The rations 
are indicated in Table I. 


Tab^E I. — Rations tried. 


1) Corn (maize) alone. 

2) Corn and soya beans) in the ratio 10.82 :1. 

3) Corn and linseed oil meal (extracted with solvents) in the ratio of 9.36: 1. 

4) Corn and wheat middlings, in the ratio 2.81 : x. 

5) Com and slaughter-house offal, in the ratio iS.S^ : 1. 

6) Maize and skim milk, in the ratio 0.8S2 : 1 

7) Control (killed at the beginning of the experiment). 


These rations were fed so as to contain the same quantity of digestible 
matter per unit of live weight of the pigs. The feeds supplementing the 
corn were added in such quantities that the different rations had the same 
ratio between protein and starch value as the non-iiitrogenous substances. 
Consequently this experiment served to a great extent for comparing the 
growing powers of pigs when they consume equivalent quantities of protein 
in different forms. For this purpose 35 pigs, all pure-bred Duroc-Jerseys, 
were used, divided into 7 groups of 5. 

It was found that the capacity to produce increase of proteins is greater 
for the digestible protein of milk than for the digestible protein of the vege¬ 
table foods tried and slaughter-house offal. 

The maize with supplementary ration of: soya, linseed oil meal, sharps, 
wheat middlings, slaughter-house offal, and skim milk, in such propor¬ 
tions that tbe nutritive value of the rations was 1: 6.5, does not furnish 
mineral substances corresponding to what is required for the maximum 
growth of the bones, either as regards the nature or quantity of these sub¬ 
stances. 

Rations of corn alone, and com+soya, produce the minimum in point 
of bone growth. Rations of corn+slaughter-house offal and corn+skim milk 
produce the maximum in this respect. Rations of grain alone do not pro¬ 
duce a normal formation of bone. 

Among all the groups chosen for the experiment, that which was given 
the corn and linseed oil meal gave the maximum percentage of meat and 
subcutaneous and peritoneal fat (on the whole), and the minimum percentage 
of bone, as compared with the entire skeleton completely strippedof meat. 

The groups to which slaughter-house offal or skim milk was given had 
the maximum proportions of bone as compared with the entire meatless 
skeleton, with the exception of the groups to which corn alone or corn+soya 
was given, in which the larger proportion relatively to the skeleton was due 
not to a greater development of the bones, but to the inferior nutrition of 
the other tissues. 


7 



The proportions of lime, magnesia and phosphorus in the bone shows 
a great tendency to remain constant, but they may be modified within cer¬ 
tain limits by the limitations applied in the feeding. Nevertheless, the ab¬ 
solute quantities of these elements in the bones are capable of a far greater 
modification as a result of the composition of the feed given. 

The percentage of ash and the breaking strength of the bones varied 
oil the following decreasing order: i) maize+skim milk; 2) maize-[-slaughter¬ 
house offal; 3) maize+linseed oil meal; 4) maize; 5) maize+wheat middlings; 
6) maize-f soya brans. They are set out, in the order of groups, in Table II. 

In all the groups except those which had received slaughter-house 
offal or milk, the bones contained less lime and phosphorus than in the con¬ 
trol group (killed at the start of the experiment). The skeletons of the 
pigs which had wheat middlings (a food very rich in magnesia) contained 
more magnesia than those of the control group. 

The ration of corn alone produced less moisture, protein and ash, and 
more fat in the meat, than all the other rations of corn -[-supplementary food. 
At the opposite end of the series is the ration of corn-f skim milk, which pro¬ 
duced the maximum moisture and protein and the minimum of fat in the 
meat. 


Tabue II. — Percentage of ash and breaking strength of bones. 



Percentage of ash in the bones | 

Breaking Streugth 


1 

natural state 

freed from water 

of the femur 

of the tibia 

1 . 1 

24-1790% 

41-3811 % 

198.17 kg 

208.65 kg 


23.8160 

38.6059 

191.01 

189.15 

3 .* * • 

j 20.5020 

32.9561 

157-58 

157-08 

4. 

20.3940 ; 

33-2637 

154.67 

149.73 

5 * - * - -. 

*9-0330 

34-9358 

150.86 

144.24 


! 19.2560 | 

! i 

32.5435 

141-52 

133-72 


There is a great variation, which appears to be caused by feeding, in 
the quantity of the mineral constituents of the meat and blood. 

Half of each carcass was salted and treated for preservation. It was 
observed that the foods had produced great differences in the compactness 
of the loins and sides, and some effect on their behaviour during cooking, 
together with a slight effect on the good quality of the meat when cooked. 

A complete analysis of one half of each carcass was made. The lesults 
obtained show the existence of a specific effect on the proportions of the prin¬ 
cipal parts forming the tissues. The results are shown in Table III. 

Complete histological analyses of the blood of each pig were made. 
Certain individual differences were referred to the condition of nutrition 
of the animals forming part of one and the same experimental group. 
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Other observations were considered as being specific or characteristic of the 
group and the ration. . 

The quantity of catalase contained in the most important organs and 
tissues was estimated, and certain differences were noted between the results 
given by the different groups subjected to the experiment. 

One of the most important facts resulting from this study and others 
previously carried out at the same Station (Bulletin 271) relates to the use 
of lime in agriculture. It is rendered obvious that cereals are very poor 
in lime regarded as an element of the food of animals, as it has been clearly 
proved that the normal growth of the skeleton cannot be produced by grain. 
This calls special attention to bulky leguminous forages; as they contain 
a great deal of protein and a proportion of lime which no other forage 


Table III. — Effects of the ration on the principal constituent 
parts of*the tissues. 

p- -- i 

« Ratios Ratios Ratio 

Ratioa 1 ketw protein between protein, between protein, 

1 fats in the meat | and fats and ash 

| (ether extract) i ash in the bone in the carcass 


i 

I.! 

1 

1: 6.66 

1 

1:1.130 | 

1 : 5.12 : 0.178 


1: 5-65 

1: °*957 j 

1 : 4.45 : 0.170 

3... 

i: 6.30 

1 :1.139 j 

1: 4-95 : 0.169 


1:5.87 | 

x : 0.928 j 

1:4.43:0.159 

5- .. 

1:6.34 

1 :1.171 j 

1 : 4.88 : 0.197 


r: 5 03 

1: 1.171 | 

| 1:3.93:0.179 

7.. 

i:4-52 

1: 1.076 ! 

i 

X : 3.36 : 0.199 


furnishes, they form the ideal natural supplementary food to be used with 
grain. The growth of Leguminosac depending on conditions resulting from 
the presence of calcium compounds in the soil and these plants taking large 
quantities of that element from the soil, the normal growth of animals 
stands in a natural relation to the fundamental question of the use of cal¬ 
cium compounds in agriculture. 

999 - Wheat as a Food for Fattening Pigs; Experiments in Missouri, United States (1). 

— Weaver X,. A., in University of Missouri, College of Agricultures Agricultural Ex¬ 
periment Station, Bulletin 136, 35 pp. f 8 fig. Columbia, Miss., 1915. 

In 19x3 the wheat crop was very plentiful and the maize crop very poor 
in the State of Missouri, so that the price obtainable by the farmer for the 
former was less than the purchase price of the latter. The Agricultural 
Experiment Station of Missouri received many enquiries from farmers con- 

(Ed.) 


(1) See also B May 1015, Xo. 540. 
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cerning the comparative value of wheat and maize as a food in the fattening 
of pigs, and the best method of feeding wheat to them. 

In 1914, the continuous rains at the end of the summer and beginning 
of the autumn damaged a large part of the wheat harvested in the State 
of Missouri, and reduced its value to such an extent as to make its use as a 
pig food economically desirable. 

The experiments included numerous and variously combined feeding 
tests, accompanied by the slaughter of standard animals belonging to each 
of the group experiments. The purpose of these experiments was : 1) to 
compare the food value of maize and wheat; 2) to obtain particulars as to 
the food value of wheat fed alone or together with other foods rich in carbo¬ 
hydrates ; 3) to obtain data as to the food value of wheat along with foods 
rich in protein and mineral substances. 

The results are contained in 30 tables and are summed up as follows : 

In this experiments pigs fed on wheat increased in weight more rapidly 
than those fed with maize. 

During the entire feeding period of 120 days the wheat-fed pigs showed 
an average daily gain of 1.25 lbs per head as against 1.00 lbs for those fed 
on maize. 

To produce 100 lbs increase of live weight there was required 483 lbs 
of wheat as against 582 lbs of maize in the like conditions. 

A mixture of wheat and maize in equal parts appeared to be more suit¬ 
able in point of rapidity and economy of increase of live weight than maize * 
alone, but less than vrheat alone. 

A ration of maize 10 parts and butcher's offal one part produced more 
rapid increase of weight than maize alone. 

During the 120 days of the feeding period, the ration consisting of to 
parts of maize + 1 part of butcher's offal produced an increase of live weight 
of 1.27 lbs per head per day, as against 1 lb with the maize ration alone. 

To produce 100 lbs increase of live weight a lesser quantity of grain was 
needed when the maize was supplemented by butcher's offal. In this 
experiment, 49S lbs of a ration consisting of 10 parts of maize and 1 part of 
butcher's offal produced the same increase of live weight as 582 lbs of maize 
alone under like conditions. 

The addition of butcher's offal to the wheat ration showed a clear ad¬ 
vantage during the first part of the feed test. * 

During the first 78 days of the experiment, the ration 10 parts of wheat 
+ one of butcher's offal gave an average increase of live weight of 1.55 lbs per 
day, while the ration of wheat alone produced 1.25 lbs. During that pe¬ 
riod, in order to produce 100 lbs increase of live weight, there were required 
424 lbs of the ration wheat -{-butcher's offal as against 455 lbs of wheat ra¬ 
tion alone. 

During the last 43 days of the experiment, the pigs fed on wheat and 
butchers offal also showed a more rapid increase of live weight, namely, 
1.33 lbs per head per day as against 1.26 lbs with wheat alone. This sur¬ 
plus in the increase of live weight was not very, or rather not at all, economic. 
During this period, to produce 100 lbs increase of live weight there were re- 
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quired 543 lbs of the ration of wheat alone, or 562 lbs of the ration wheat 
+ butcher’s offal. 

A ration of wheat 10 parts, butcher’s offal one part produced more 
rapid increase of live weight than a ration of wheat 5 parts, maize 3 parts 
and butcher’s offal 1 part, or a ration of maize 10 parts, butcher’s offal 
1 part. Furthermore, the increase of live weight was more economical. 
In a similar way, the ration 3 parts of wheat, 3 of maize and 1 of butcher’s 
offal was more effective than the ration 10 parts of maize and 1 of butcher’s 
offal. 

469 lbs of the ration wheat + butcher’s offal produced 100 lbs increase 
of live weight at the rate of 1.32 lbs per head’ per day. 438 lbs of the 
ration wheat + maize + butcher’s offal were needed to produce 100 lbs 
increase of live weight at the rate of 1.44 lbs per head per day. Finally, 
498 lbs of the ration maize butchers offal were needed to produce 100 lbs 
of live weight at the rate of 1.27 lbs per head per day. 

1000 - Egg-laying Competition in Australia. — 1. hart a., Results of the 5th Egg-laying 
Competition held in the State of Victoria, Australia, in 1915-1016 (1), in The Journal of 
the Department of Agriculture of Victoria, V ol. XIV, Part 6, pp. 329-340, S fig. Melbourne, 
June 1916. — II. Thompson D. S., Results of the 4th Egg-laying Competition held at the 
Grafton Experiment Farm, New South Wales, in The Agricultural Gazette ot Xev South 
Wales , Yol. XXVII, Part 6, pp. 433-437. Sydney, June 1916. 

I. - One year competition (April 1915-April 1916) held at the Burnley 
School of Horticulture, in which 570 hens took part, in groups of 6, divided 
into 3 sections : 1) light breeds, wet fed (36 groups); 2) light breeds, dry fed 
(19 groups) ; 3) heavy breeds, wet fed (20 groups). The wet fed hens were, 
in the morning, given a mash consisting of crushed oats, sharps, pea meal, 
oat shorts and chopped liver; at noon, the same mash mixed with lucerne 
and chopped beetroots ; in the evening, a mixture of grain. The dry fed 
hens received a ration consisting of about the same constituents, but sim¬ 
ply mixed together and not reduced to a mash. The difference between 
the groups subjected to the two forms of feeding was slight, and far less than 
in the preceding year. This proves that dry feeding, provided it is pro¬ 
perly constituted and well balanced, is quite as suitable as wet feeding, 
and that the selection of the feeding should therefore be according to the 
conditions of the locality. 

The total number of eggs laid during the year by the 570 hens (20 died 
before the end of the competition and were not replaced) was 1231x9, of 
which 75 900, or about 226 per hen, were furnished by the 336 hens of the 
1st section. The 114 hens of the 2nd section laid 25 164 eggs, or an average 
of 200.7 per hen. 

The 120 heavy breed hens of the 3id section laid 24 055 egs, or an aver¬ 
age of 200.5 per hen. 

The light breeds were exclusively represented by the White Leghorn; 
the heavy breeds by the Black Orpington, Rhode Island Red, Faverolle, 
Silver Wyandotte, W 7 hite Wyandotte, and White Orpington. 


{Ed.} 


POULTRY 


(1) See alio: B. 1915, No. 945. 



1322 


POULTRY 


The 3 best groups in each section gave the results indicated in Table I. 


Table I. — Results given 

by the 3 best groups 

in each section . 

Breed 

Total number 

Average weight 

— 

of eggs laid 

of a dozen eggs 


—- 

— 

1st Section. 

White Leghorn. 


694 gr. 

Do. ... 

. 1 63 y 

661 

Do. . . . . 


678 

2nd Section. 

White Leghorn . . . , 


666 gr. 

Do. . . . . 


646 

Do. . . . . 

. 1 457 

708 

3 rd Section. 

Black Orpington . . 

. 1 507 

725 

Do. . . 

. 1 447 

686 

Rhode Island Red . . 

. 1 423 

700 


The maximum productions obtained up to the present in Australia 
in Government controlled competitions are those indicated by Table II 
(number of eggs laid in one year by a group of 6 hens). 


Table II. — Maximum 'production obtained hitherto in controlled 
competitions in Australia. 


State Breed Number of eggs 

South Australia. White Leghorn 1589 

West Australia. Do. 1564 

New South Wales. Do. 1541 

Queensland. Do. 1564 

Victoria. Do. 1699 

New Zealand. Do. 1 632 

Victoria. Black Orpington 1562 


This last competition also brings out clearly the rapid and continual 
improvement of the White Leghorn as a laying breed in the State of Victoria. 
The winning group of the Dookie College competition in 190.4-1905 laid 
I3 I 3 eggs in 1 year; in the last competition, the winning group laid 1661, and 
the first 5 groups laid S 160, or an average of 272 eggs per hen. 



















SERICULTURE 




l II. In the i year competition ended on the 31st March 1916 there 
took part: a) 19 groups of 6 hens in their 1st laying year; b) 22 groups of 
hens in their 2nd laying year which had already competed in the previous 
year. The breeds represented were: White leghorn, Brown Leghorn, 

. Black Orpington and Silver Wyandotte. 

The year was remarkable for an exceptional drought, and the green 
food had to be reduced. The hens were given in the morning a hash of 
sharps, bran and flour with a little salt; in the evening a mixture of wheat 
and maize; liver once a week; crushed shells to any amount; and often 
epsomite (natural magnesium sulphate) dissolved in water. 

The results were not so good as those of the preceding year. The 
general average obtained was 168 eggs per hen against 182 in the preceding 
year. The 1st two groups of hens respectively produced during the 1st 
productive year 1265 eggs, weighing 680 grms per dozen, and 1227 eggs 
weighing 708 grms per dozen. During the 2nd year of production, the 
1st 2 groups of hens respectively have 214 j. eggs weighing 680 grms per 
dozen, and 2055 eggs with the same average weight. In Table II a compa¬ 
rison has been made of the results of the last 3 competitions, indicating 
the average number of eggs per hen in the different months. 


Table III— The Results of three Egg-laying Competitions held at the Grafton 
Experiment Farm. — Average number of Eggs laid per month. 



1913-1914 

1914-1915 

1915 191& 

April. 

. * M 

9*9 

82 

May. 

14 3 

15.8 

7 .i 

June. 

.... 11.0 

10.4 

10.2 

July. 

.... 164 

15*8 

138 

August. 

.... £ 1.3 

20.8 

16.2 

September. 

.... 21.3 

21.0 

18.1 

October. 

. . . / 21.3 

21.7 

21.9 

November. 

19.2 

20.7 

16.9 

December. 

. 1 7.2 

16.9 

15*6 

January . 

. I/.O 

11.2 

18.3 

February. 

. 13*2 

10.7 

13.6 

March. 

. 10.6 

6.6 

8.2 


1001 - Experiments in Breeding different Races of Silkworms, at the Silkworm Station 
of Puerto de Santa Maria (Seville, Spain). — Boldin <k information de in Estacwn 
seriticola, IVth year, No. 6, p. 3. Puerto de Santa Maria, June 30,1916. 

The Table appended sums up the principal results of these experiments. 


SKRJCULTOaB 
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Results of Experiments. 


Races bred 

Weight of cocoons obtained from 

1 ounce of eggs 

Average 

weight 

of a 

cocoon 

Ratio 
between 
weight 
of silk 
cocoon 
and 
that of 
chrysalis 

Pro¬ 

portion 

of 

constric¬ 

ted 

cocoons 

normal 

constricted 

with 

poorly 

developed 

points 

VarN 0 .. 

78653 g 

486 g 

1065 g 

1.976 g 

1:5-841 

°-3 % 

Var N° 3. 

79 215 

I 217 

821 

2.019 

1:5.838:1.5 

Var N° 5. 

Si 792 

420 

I 607 

2.132 

i: 5.809 

0.5 

Var N° 15. 

76 796 

789 

1456 

1.759 

1:4.761 

I 

Var, acclimatised in Spain .... 

73095 

1535 

2 184 

1.983 

1:5.218 

2 

Ascoli Piceno N° 1. 

80 886 

415 

846 

2.020 

1:4.S24 

0-5 

Ascoli Piceno N° 2.. 

j 86 280 

671 

IO49 

2.240 

x : 5-4x5 

O.75 

Ascoli Piceno, acclimatised in Spain. 

j 76 181 

2 504 

746 

I.910 

1: 5-758 

3 

Milan. 

76556 

3 221 

846 

2.150 

l:5-520 

4 

Milan, acclimatised in Spain . . . 

; 69798 

3 198 

2 214 

2.020 

l: 5-350 

4.25 

Percsa. 

1 88 764 

2 041 

2 II4 

2.092 

I : 6.390 

2.8 

Fuentes Tijola .. 

1 62 262 

651 

I 914 

2.040 

1 : 5-940 

1 

Spanish with black adults . . . . 

! 61632 

1307 

i 0S0 

1.987 

1 :6.150 

3 

Campocroce Cross No. 1. 

74833 

4 021 

784 

1.800 

1 :5.880 

5 

Campocroce Cross No. 2. 

74717 

1929 

382 

1*750 

1:5.660 

2.5 

Campocroce Cross No. 3. 

1 71134 

1741 

3 429 

*•750 

1: 5 - 33 ° 

2.23 


1002 - The Migration of Fish of the Genus Mugil, in the Lakeof Thau (1 ).—roulelouis, 
in Cmnptes- Rend u $ des Seances dc la Societe de Biologic , Vol, RXXIX, No. n, pp. 522-525* 
Paris, June 1916. 

The complete migration of these fish includes two displacements in 
inverse directions, one outward, from the lake to the sea, the other inward, 
from the sea to the lake. The outward migration takes place during the 
second half of the summer (August and September); it is connected with 
sexual development, the individuals passing out of the briny waters of 
the lake into sea water being chiefly breeding fish, the genital organs of which 
are already bulky. The^r sexual maturation and spawning takes place at 
sea. The inward migration occurs during the winter and the first half of 
spring, its principal movement lying between February and April. The 
individuals then passing from the sea water to the brackish waters of the 
lake belong to two categories: one are recently hatched fry from the spawn 
resulting from previous outward migrations ; the others are immature adults 


{lid.) 


li) See also B. May 1916, No. 543. 
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which may, from their appearance, be regarded as the breeders in the pre¬ 
vious outward migrations, who return to the lake after spawning. The 
Mugil thus present the characteristic migratory type which the writer has 
termed <f thalassotoccic ” ; they normally live in an environment of brack¬ 
ish or almost fresh water, pass out into the sea water for reproduction, 
then after spawning return to their normal habitat. 

In their outward migration the individuals pass from a less salt into a 
more salt environment, from an environment with higher to one with lower 
temperature ; the opposite is the case however (or, as regards temperature, 
at any rate there is equality between the two environments) at the time of 
the inward migration. Apparently, therefore, the differences in relation 
to saline character and temperature play no predominating part in the phe¬ 
nomenon of migration, since the displacements take place both in the posi¬ 
tive and negative direction in reference to these conditions. 

This is no longer found to be the case however with regard to dissolved 
oxygen. The researches of the writer on the outward migration have 
shown that the sea water of the coast at that time is always richer in oxygen 
than the water of the lake. I11 the same way, at the time of the inward 
migration the saltish water of the lake is richer in dissolved oxygen than 
that of the sea. In both cases, the two inverse displacements have the com¬ 
mon condition of being directed from a less oxygenated environment to¬ 
wards an environment better provided with dissolved oxygen. 

The displacement of the migratory fish in both directions does not take 
place at haphazard, but is connected with the presence and duration of the 
currents existing between the sea and the lake. At the time of the outward 
migration the majority of the migrating fish only go to the sea when the 
sea water currents flow towards the lake, and they pass up these currents 
swimming against the stream. In the same wavy at the time of the inward 
migration, the principal displacement towards the lake is effected against 
the current when the waters of the lake are passing to the sea. The whole 
thing takes place just as if the migratory fish did not decide to travel and 
accomplish their migration until after they had been touched by waters 
dissimilar from those in which they had hitherto been, and as if such mi¬ 
gration only consisted in their maintaining themselves in this new environ¬ 
ment, passing along it by gradual stages until the place from which it has 
its origin is reached. 

These considerations lead to several conclusions bearing on the migra¬ 
tion of fish: 

1) The MugU of the lake of Thau exhibit a simplified type of repro¬ 
ductive or genetic migration, as they need only travel a few miles to accom¬ 
plish spawning. This type, however, is complete; the indications it provides 
for simplification are therefore of great importance, as accessory cir¬ 
cumstances to which otherwise one may be tempted to attach great import¬ 
ance did not here come into operation. 

2) This reproduetory migration, in its two inverse directions, pos¬ 
sesses an external determining cause, due to the direct action of the sur¬ 
rounding medium. In order that it may take place, it is essential that the 
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alternating currents set up between the sea and the lake should exercise a 
differential excitation on the individuals who have reached the stage of 
readiness for migration. This migration therefore clearly bears a charac¬ 
ter of tropism, as the immediate influence of the environment plays a pre¬ 
ponderating part. 

3) This tropism is chiefly of a respiratory kind, as the individuals, 
whatever the direction of their movement, always pass from an environ¬ 
ment poorer to one richer in dissolved oxygen. These conclusions are not 
merely interesting with regard to the special case of the Mugil. They also 
bear on several other migratory fish, the journeys of which are longer and 
more complex. It may be readily assumed as regards these latter that the 
cause of the migration consists either in a reproductive instinct which forces 
the genetic individuals towards an environment necessary for the future 
development of their spawn, or in an inherited memory which would call 
these individuals back to the ancestral environment at the time of their 
reproduction. None of these reasons of a psychic character and hypothe¬ 
tical nature could be pleaded with regard to the Mugil, the migrations of 
which, as has been seen, have for their principal cause a tropism of a respi¬ 
rator}’ character. The writer, from the previous observations the series 
of which he is now continuing, holds that this cause is likewise the one 
governing the spawning migration of the Salmon. 

The method of biological investigation which seeks to establish the 
curves of variation of the differential circumstances of environments in 
problems of this kind, and to follow the variations in these curves in order 
to determine those which constantly agree with the variable and successive 
dispositions of the individuals is the only one which can produce reliable 
results. These results are of two-fold importance, scientifically in respect 
to the theory of migration, and practically with regard to fish breeding and 
fisheries, provided that they are based on numerous and repeated observa¬ 
tions so as progressively to eliminate with certainty all secondary circum¬ 
stances of the character of mere coincidence. The writer therefore proposes 
to continue these researches, and to undertake them on a larger scale, in 
order to arrive at the most precise possible conclusions as to the deter¬ 
mining causes of migration. 


FARM ENGINEERING. 

1003 - Production of Agricultural Machinery in the United States in 1914 . — Farm im¬ 
plement News, Vol. XXXVII, No. 25, p. 15,1 table. Chicago, June 22,1916. 

The Census Office of the Department of Commerce in the United States 
has published a preliminary summary of the results of its enquiry into this 
production in 1914, compared with 1909. 

Replies to the list of questions of the Department were sent by 772 
works which manufactured agricultural machinery in 1914, to an aggregate 
value of $168 120 632. In 1909 returns, the corresponding figures had been 
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854 works and §149 318 544, so that during the last five-year period the 
value of the annual production increased §18 802 088, or 12.6 %. 

The machines which mainly contributed to this increase are enumerated 
n Table I. 


Table I. — Machines with maximum increase of production from 1909, 


Classes of Machines 

j Number of machines nade 

j in 1909 ! in 1914 

—Percentage 
| increase 

Reapers. 

: 136 

022 

215 

3S6 

ii 

58.3 % 

Spring-tooth harrows. 

, II 4 

34i 

118 

247 

;; 64.6 

Drills. 

144 

616 

199 

805 

; j 3S.2 

Com (maize) huskers and shredders . . 

1 

29S 

4 

33s 

! 234 2 

Maize harvesting machines. 

19 

819 

52 

087 

ij 162.8 

Bean harvesting machines. 

I 1 

650 

3 

605 

; 118.5 

Cotton sowers. 

. 1 Si 

S26 

IOI 

256 

23-7 

Potato planters . 

s 

23 

142 

37 

276 

i 6I.4 


Table II gives a comparison, for 1909 and 1914, of the value of the pro* 
duction of the principal classes of machines and of the total production. 


Table II. — Compared value of the production 

in 1909 and 1914. 

of agricultural 

machines 


Year 1909 

1 Year 1914 

i Percentage 
increase (4*) 

, or reduc- 




lion (—) 


(854 works) 

1 (772 works) 

| (— 9 %) 

Tilling machines. 

$ 37 41° 593 

j 39 632 903 

+ 5-9 

Planters and sowers. 

12 306 207 

j 12 268 156 

! — o*3 

Harvesting implements. 

35 250 S40 

j 40 56I 472 


Machines for separating grains and seeds 
(threshers, etc.). 

| 11 58S986 

1 

! 

13 986 I84 

-r 20.7 

Other machines and spare parts for ma- 
chines of every description. 

; 4 6 619 354 

! 60 211 327 

; + 21.3 

Repairs. 

; 3 *42 562 

1 1 460 590 

i 53-5 

Total value of production . . . 

$ 1493!® 541 

1 

; 168120032 

! 

; 4- 12.6 
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1004 - “ Nisco ” Manure Spreader. — The Implement and Machinery Review, Vol. 42, No. 
494, p. 197, 1 fig. London, June 1st, 1916. 

In this machine, built by the New Idea Spreader Company Ltd., at 
Guelph, Canada, the caracteristic part is the spreading mechanism, which 
lies behind the cart; it consists of a winged-rotating distributor (made of 
steel), which, in revolving, spreads the manure over a width of about 6 



it Nisco » Manure Spreader. 


to 7 feet, and also crushes the lumps of manure which might have passed 
intact between the 2 spiked pulverising cylinders which feed the spreader 
regularly and uniformly. 

These 2 mechanisms are driven by 2 endless chains driven from the 
rear wheels of the cart. 

The machine can be adjusted so as to spread 3 to 18 cart-loads of 
manure per acre. 

1005 - Fore-carriage for Harvesting Machines. — knobloch wilhblm, in Deutsche Land - 
wirtschaftliche Pressc , 43rd Year, No. 62, pp. 516-517, 2 fig. Berlin, August 2, 1916. 

The fore-carriages constructed in agricultural machine workshops 
are generally complicated and consequently expensive. To provide even 
the small farmer with the advantages of a good fore-carriage, the writer 
has designed a simple, practical and inexpensive arrangement of this kind, 
which can be built by any village smith. Figures 1 and 2 show* the fore¬ 
carriage in a plan view and longitudinal section respectively. 

The axle a is a simple square bar of iron (30 x 30 mm), carrying wheels 
b, r metre apart; the wheels of a scarifier may answer the purpose per¬ 
fectly. In the middle of the axle a hole is bored in which a strong pivot pin 
c (from 20 to 25 mm in diameter) engages, fitted in the middle with a washer 
20 mm in height, and locked above by a flat key, and below by a nut. 
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To the axle there is rigidly connected the shaft /, which carries the 
swing-trees g and the cross-member h. Instead of the shaft fitted previously 
to the harvester l, there is a U-shaped iron piece 2 m in length, the front part 
of which is swanneck-shaped while the rear part carries a wood piece 65 cm 
in length screwed to the U-iron. The curved front part of the iron U-piece 
carries a flat iron square i of 50 x 10 mm riveted to it, and pierced with a 
25 to 30 mm hole to take the pivot pin. Further, to the U-iron there is 
also screwed a solid iron rod m 1.3 metres in length, to prevent the rakes 
from fouling the guides when the vehicle turns. 


Fore-carriage for Harcesting Machines , Knobioch type. 




This fore-carriage may also be used for mowing machines. For this 
purpose the axle has a second hole d, 10 cm from the centre, in which the * 
pivot pin c engages. 

The shaft being, in the mowing machine, fixed from 10 to 13 cm higher, 
the rear curve of the swanneck is made from 10 to 15 cm shorter. 

With this fore-carriage, turns of 90° may be made both right and left, 
and the machine may be backed if desired. The fore-carriage can never 
upset, because the point of attachment a lies very low. The front axle is 
also able to describe an angle of mote than 45 0 horizontal relatively to the 
rear axle. 
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1006 - Apparatus for Extracting the Oil from Oily Substances by means of Non-inflam¬ 
mable Solvents. — Ciapetti Gino, in VItalia agricola, 53rd year, No. 7, PP- 398-300, 1 
fig. Piacenza, July 15, 1916. 

The small open-fire apparatus represented on the appended figure ad¬ 
mits the economical extraction of the oil of oily fruits and seeds and their 
residues (lees and cakes), even 011 the smallest farms, by means of solvents 



Apparatus for extracting oil from oily substances by the aid of non-inflammable solvents. 

which are non-inflammable and non-explosive, and also harmless and plea¬ 
sant in smell, such as carbon tetrachloride and ethylene trichloride. 

These two liquids, insoluble in water, dissolve fats in a larger propor¬ 
tion than benzine and carbon bisulphide, while possessing the advantage 
over the latter that they require less heat and less water for the process of 
evaporation and condensation. Although carbon tetrachloride is dearer 
than carbon bisulphide, it is nevertheless cheaper to use, owing to the fact 
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that it undergoes far smaller losses during the process of extraction, which, 
in addition is carried much farther: while carbon bisulphide leaves up to 
4-5 % of oil unextracted, with the use of the tetrachloride this loss does not 
exceed 1.6 %. Pinalfy this solvent very readify gives up the oil extracted 
(with which it does not form an emulsion as does carbon bisulphide) and, 
if the seeds or other oily substances to be treated are not deteriorated, an 
oil as good as if extracted by pressure is obtained. 

The essential part of the apparatus in question is an extractor A in 
which a metal gauze basket is suspended containing the oily matters to be 
subjected to extraction, broken up to allow of easy access to the solvent. 
The latter circulates from below upwards by means of the leaching-tuhe 0 , 
and thus effects the extraction of the oil in the form of a solution which 
gathers at the bottom of the extractor. The vapour of the solvent, rises 
through the pipe H, and is then conducted through the pipe M to B, where 
it condenses in a coil cooled with running water. By using the tap P, the 
condensed solvent nia}^ be made to return to the extractor, or through the 
pipe I it way he made to pass into the tank C. 

When the extraction is completed, the extractor (placed on a furnace) 
is heated either with an open fire, or in a water bath in the case of delicate 
oils. In this way the bulk of the solvent is eliminated from the oil solution 
collected at the bottom, and afterwards, in order to remove the last traces, 
hot air is injected into the extractor by means of a small force pump. 
When this is done, the oil can be drained off by opening the tap R. 

The waste heat of the furnace is used to heat the drier D, where the 
broken up oily material is kept for some time before extraction. 

The apparatus being airtight the losses of solvent are very small. 

To accelerate the work and make it continuous, the apparatus is made 
with 2 extractors, one of which is in operation wrhile the other discharges 
and recharges for the next operation. 

The appliance is easily managed, and does not require more than 2 
workmen. 

1007 - Appliance for Burning Tree Stumps in situ . — Scientific American , Vol. cxiv. 

No. 25, p. 643, 1 fig. New York, June 17, 1916. 

This appliance, which is termed a “ stump-burner ”, being a sort of 
portable stove for charring and destroying wood, w T as recently tried with 
success by a large forest working company in Mississipi (United States). 

It is placed on a stump, and the latter subjected to slow combustion 
until complete^ charred, during wddch time the heavy oils (heavy products 
of dry distillation) are collected. When these operations have been com¬ 
pleted on one stump, they are repeated on another, by carrying the appara¬ 
tus to it, and so forth. 

This contrivance is capable of rendering great service on cleared forest 
land to be brought, under cultivation, as it greatly facilitates clearance, 
which the laborious rooting up of the stumps by ordinary means generally 
makes so expensive; it destroys the stumps to a sufficient depth to allow 
of ploughing without needing to cut roots or cam’ out any preparatory soil 
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work. At the same time this process is advantageous from the ecomic 
point of view (provided the stumps are thoroughly dry) as it yields produs 
the value of which may entirely cover the costs of extirpation. Thus, an 
ordinary pine stump gave, in addition to excellent quality charcoal, about 
15 gallons of heavy oils. 



Battery of Tree-stump burners in operation. 

1008 — Review of Patents. 

Tillage. 

Germany 286 313. Subsoil plough. 

286 314. Gripper wheel for motor ploughs. 

286 315. Horse hoe. 

286 316. Return mechanism for cable-hauled ploughs. 

2S6317 — 287810. Arrangement for ploughing, with 1 portable engine, 
driving by cable 2 ploughs with return mechanism, be¬ 
tween which it is set up. 

286318. Motor plough with rear supporting wheel running on the un¬ 
ploughed land. 

257 081. Furrow or ditch digger, especiaUy for plantaiion. 

287 082. Mot01 plough with driving gear for the steering wheels. 

287 100 Regulating and clearing mechanism for plough wheels. 

287 130, Rotary screw digger. 

445 * Ploughing machine with adjustable frame carrying plough shares 
and coulters. 

287 4S4. Drill with several rows of teeth. 

573 - Field harrow capable of use as a grassland leveller. 

287 811. Method of fixing plough bodies. 

288 015. Rigid frame hoe carrying the working parts and jointed to the 

shaft support. 

258 569. Arrangement to prevent side displacements of the beam in wheel 

ploughs. 

288 845. A sprung plough body. 
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288 846. Tillage machine driven by motor and impelled by the alternate 

action of shovels digging into the ground. 

28S $82. Method of fixing harrow teeth. 

2SS 883. Drill acting as a borer in the soil (i f . 

2S9 4S2. Antibalance mechanism for tipping ploughs. 

289 536. Carriage wheel for motor-driven ploughs and other tillage ma¬ 

chines. 

2S9 558. Portability device for wheel ploughs. 

Switzerland 73050 Tilling machine. 

United Kingdom 3517 Subsoil plough. 

United States 1 183 309 — 1 1S5 500. Plough legulators 
1 184 707. Horse hoe. 

1 184 832. 2-row maize cultivator, 
r 184 900. Double-breasted plough 
1 184 754 — 1 184 768 — 1 186 130. Harrows. 

1 185 238. Device fcr raising and loweiing harrows. 

1185324 Subsoil plough. 

1 185 325 — 1 185 504. Ploughs. 

1 1S5 857 Plough disc. 

1 185 923 — 1 186 515. Wheel ploughs. 

1 186 355 Weeder. 

1 186 365 Leveller for ploughed land 
11S64.41 Disc plough 

Draining and Imgation. 

Germany 287 S09 Device for drying peat beds, marshes, etc. 

2S9474. Automatic pond-emptying arrangement for irrigation 
289 S21. Drain*. 

Manure Distribution. 

28S 324. Liquid manure barrel with distributor. 

2S8 350. Appliance for dissolving nutritive salts in irrigation water. 

289 973. Manure spreader. 

1 185 133, Manure spreader. 

Sowing and Planting . 

Germany 2S6 694. Elevator for uniformly distributing bodies of different sizes 

particularly for potato planters. 

287 336 — 289 S87 — 289 921. Potato planters. 

288 042. Diill for sowing at variable depths. 

288 070. Drill with wheel for dibbling plants. 

Cultivation. 

168 186. Glass-house. 

587 063. Automatic arrangement for watering flower beds. 

287 069. Glass-house window with wooden sash having grooves in which 
the glass panes may be inserted. 

2S7 203. Nozzle foi garden watering hose. 

288 932. Arrangement for heating the ground by tubes placed therein. 

(1) See B. February 1916, No 21". (Ed.) 


Canada 

Germany 


Germany 

United States 


8 
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289 7S7. Detachable cement frame for hot beds. 

2S9 788. Arrangement for lopping branches by means of a circular saw 
fitted at the end of a rod and driven by a pulley with cord. 
2S9 S05. Arrangement foi regulating the spead of rotation of watering 
appliances. 

289 954. Sash for beds with arrangement by which seveial at a time may 
be opened or closed. 

Spain 62 202. Vine sulphurator. 

United Kingdom 3 908. Compressed air sprayer 
4 ^73. Spxaver. 

Conti ol of Pests 

Prance 4S0015. Enclosure for catching rabbits, rats and other small animals. 

Germany 287 772. Animal trap. 

288 1 iS. Method of destroying insect crop or house pests, and preserving 

clothing, furs, etc. from injury by them. 

28S 422. Fly trap with clockwork movement. 

288538. Wild animal trap. 

289 330. Ditch arrangement for protecting crops against injurious animals, 

particularly -weevils 
289 462. Fly and gnat trap. 

United Kingdom 4 025. Trap. 

Hat vesting Forage, Cereals, etc. 

Germany 286625. Harvesting machine with 2 cutting bars, one mowing flush with 

the ground, the other located behind and above the first. 
287 186 Scythe hammering machine. 

2S8 S32. Scythe hammering machine with revolving anvil, 

28S S84. Rake drum for bindeis, revolving as soon as a rake has got 
together a given numbei of stiaws. 

289 786. Scythe and sickle hammering machine. 

2S9953. Locking device for the bolt screws used to fasten the teeth of 
cutting bars on mowing machines. 

Netherlands 1 407. Hay-maker. 

United Kingdom 3 4S0. Machine for mowing lice, papyrus and other aquatic plants. 
United States 1 1S4 794. Maize harvester. 

1 185 243. Mowing machine, 

1 185 430 — 1 185 593. Horse-drawn hay rake. 

Moot and Tuber Crops 

France 478 964. Appliance for aligning beet and other machine-harvested root 

* crops, 

Germany 286375- Machine for lifting beets from 2 rows at once, with 2 adjustable 

mould boards fixed to a share 
287 337. Machine for lilting beets. 

2874x8. Machine for lifling potatoes, with loose chains adapting them¬ 
selves to uneven ground. 

287 446. Machine for topping beetroots on several rows at a time. 

2S7 710. Thrower wheel with forward driven folks for potato machines. 

288 253. Beet harvester with mechanism for throwing the beets. 

288 254. Sorting drum for potato lifting machine, consisting of 2 drums 
with different meshes engaging in each other. 
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United States 1 185 540, Potato, earthnut, etc. harvester. 

185 785 Beetroot harvesting machine. 


Germany 


Spain 

United States 


Threshing , cleaning and sorting Grains and Seeds. 

287 131. Automatic thiesher feed with arrangement for cutting the binder 
string. 

287 537. Shakei for grain sorting. 

288 479. Appliance for sorting coffee, dried leguminosae and other seeds. 

289 45S. Sorting cylinder with lining made of metal rings or spirally wound 

metal wire 

289 559. Fan foi threshing machines. 

61 942. Thiesher. 

11S5 957 Thresher. 


Conveyance , handling and preservation cj crops. 


Canada 


Germany 


Spain 

Switzerland 
United States 


158 05S. Piotective guard for fruit baskets. 

158 091. Apple sorter. 

168132. Silo. 

16S 358. Exterior arrangement for holding together the plank* foiming a 
silo. 

168 48 p Guard device tor banana bunches. 

287 083 Coupling for forage cutters. 

287 101. Straw-press. 

287 102. Straw-press for hand binding. 

288 174. Potato, apple, etc., peeling machine. 

288 351 Trellis-work support for strawberries and the like. 

289 315. Chopping machine with sifting arrangement. 

289 316 Arrangement for cleaning gooseberries and removing their stalks. 
289 457. Mechanism for parallel direction of the feed cylinders of forage- 
cutters. 

289 459. Forage cutters. 

289 460. Press for cut forage, chop and the like 

289 461 Chaff cutter with bent plate having convex cutting edge and plate 
for compressing the straw (ij. 

289 922. Strawpress with oblique compression channel and needle entering 
from below. 

61 999. Straw and hay elevator. 

77 909. Cart for hay and cereals. 

1 185 155. Forage cutter. 

1185 457. Appliance for compressing grass in silos. 

1185 777. Straw’ cart. 

1 185 S45. Forage press. 

1 186 302. Machine for chopping forage for ensilage. 

1 186 505. Machine for making straw stacks. 


Livestock Feeding . 

Germany 289 923. Multiple feed apparatus with food storage tank. 

United Kingdom 4 134. Trough. 

Industries depending on vegetable products . 

Portugal 9 782. Appliance for improving wines with high alcoholic content. 


( Ed.) 


{1) See B. April 1916, No. 429. 
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Spain 

United Kingdom 


Canada 

Germany 


United Kingdom 


62 035. 
62 166. 
3651. 
3699. 

3 854 . 

4 066 


16S 502. 
2S8 352. 
28S 714. 

258 715 

259 442. 
289 537. 

289 560. 
3782. 


New system of ferro-concrete receptacles for wines. 

Appliance for extracting vegetable oils, particularly from olives. 
Bottle-washing machine. 

Method ot extracting the albumen from the residues oi various 
vegetable oils. 

Method of filtration of cane juice. 

Botrle filling and capping machine. 

Dairy Industry. 

Chum. 

Milk cooling and aerating machine. 

Centrifuge for milk and other fatty liquids. 

Centrifugal drum with false bottom for discharging skim milk. 
Suction milking machine. 

Safety device for centrifugal machines foi milk and other fatty 
liquids 

Chum with turbine-driven beater. 

Skimmer. 


Steering and hauling agricultural machines. 

Germany 287 067. Steering mchanism for agricultural machines with front wheels 

mounted on pivoting axle arms. 

287 9S0. Tractor for tillage machines. 

288 255. Coupling a train of agricultural machines with a tractor. 

United States 1168 340. Tractor. 


Miscellaneous. 

Germany 286 805. Calk keys for horse shoes, 

287 847. Wickerwork for fences. 

288 421 — 288 480. Arrangements for untying cattle in the byre 

288 738. Incubator with arrangement for heating and moistening the air 

introduced. 

2S9 055. Eel catcher. 

289 329. Horse-shoe with non-slipping fitting. 

289 75 ? • Dog-training device. 

1009 - Automatic Watering Of Daily Cows (1). — Ringelmann Max, in Journal d } Agri¬ 
culture pratique, Vol. 29, No. 13, pp. 226-227, 4 fig, Paris, June 29, 1916. 

A simple and inexpensive system of watering cattle consists in provid¬ 
ing beneath the manger A (fig, 1) a canal B in which the water is maintained 
at a constant level x. To the right of the place of each animal, a mounting 
is fitted in the manger which can carry 7 a shutter a, hinged on 2 pivots b, 
and which the cow pushes to a' in order to drink at B. The shutter measures 
24 to 30 cm in width, and 20 to 25 cm in height. 

Instead of using this patent system it is sufficient to place at every 
second stall a small trough A (fig. 2) made of cast iron, stone or cement; 
in which a pipe a, connected to the main b t would ensure a standard level 
of water x. To avoid injury 7 , the main b may be accommodated in a groove 
cut on the outer wall y of the crib c. The stone or cement trough may be 

(Ed.) 


{iJSeeB. 1914, No. 275. 
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supported by a small wall 11. The cast iron trough is fixed by lugs by means 
of running bolts or wood screws, according as the wall to which it is attached 
is made of brickwork or wood. 

Fig. I. —Watering arrangement beneath manger. 



Cross section longitudinal view 

Fig. 2. — Watering arrangement m front of manger. 



RURAL- ECONOMICS. 

1010- Results of Farm Management Demonstration Work in U. S. A, — goddakd e- h., 

in Proceedings of the Sixth Annual Meeting of the American Farm Management Association, 
Berkeley Cal. <>-io August 1915, pp. 26-33. Washington, 1916. 

The bill which authorised the establishment of the Bureau for Economic 
Improvement of Farms in the ‘United States Department of Agriculture 
was passed on the 13th July 1914. The report of the 1st July 1913 shows 
that the work has been started in 21 States, and that during the period of 
organisation in the first year, considerable work was done and noteworthy 
progress achieved. 
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The work of demonstration was carried out in 105 different zones lying 
in the 21 States in question in the territory of which the Bureau has up 
to now been instituted, and comprises the economic study of 8 032 farms. 
For 5 009 of them the compilation of analytic data serving to bring out 
clearly in the form ofFarm Analysis Records '' the organisation and eco¬ 
nomic results of the farm has been completed; 1 952 of these records were 
returned to the farmers concerned, after careful critical study on the part 
of the officials who had prepared them (farm compilators). The discussion 
which took place in this connection concerning the organisation of the farm 
and desirability" of its modification resulted in 542 farmers approving and be¬ 
ginning to carry out certain proposed changes, and 1439 farmers adopting a 
system of accounts which will in the future enable them to supply more 
accurate particulars for the analysis record. Other farmers, to the number 
of 876, applied for farm demonstrators to make a second visit to their farms 
in order to obtain advice in connection with reorganisation. 

The considerable work accomplished since the outset i. e. during the 
period of organisation, is largely due to the co-operation of the Farm Bu¬ 
reaus and County" Agents in the different counties and the Superior Schools 
of Agriculture. The chief object of the federal farm economics improve¬ 
ment demonstration Bureau is to guide the county agents in this examina¬ 
tion of the organisation of farms in their region, in order to come directly to 
the aid of the farmer who may" have adopted an organisation wrhich cannot 
yield him the normal reward far his labour, and who nevertheless maintains 
this system. They will point out to him the difference between the results 
of the organisation adopted by- him and those normally obtained in the belt 
where he operates, and between such results and those secured by more skil¬ 
ful and smart farmers who manage to get the largest possible reward for 
their labour. 

This Farm Economics Improvement Demonstration Bureau has been 
successfully established in 21 States, and has above all rendered evident 
the fact that in each region the economic results of the farms varies within 
wide limits. From the figures relating to 4 400 farms hitherto compiled 
it is ascertained that the general average of the reward of labour of the 
farmer w r as about $ 400. If progressively" organised farms are divided into 
5 groups of 880 farms each, the 1st group, which represents the highest 
reward for the farmer's labour, has an average of about $ 1500; the 2nd group, 
about S 700; the 3rd about § 350; the 4th about $ 100 and for the 5th the 
loss is about $ 600. 

Thus, 1 / 3 fof the farms not only yield no reward for the manual labour or 
management of the farmer, but in addition leave a deficit of $ 600 each 
on an average on the return on the capital reckoned at 5 % and the reward 
for the labour carried out byr the members of the farmer's family. 

The Farm Economics Improvement Demonstration Bureau is intended 
chiefly to come to the assistance of this last class of farmers, by pointing 
out to them the standard organisations in the zone where they operate, as 
well as those of farmers securing the best reward for labour. 

The appended Table shows by way" of example the method of com- 
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parison of the farm analysis records adopted in criticising the farms of 
lowest return. 

In view of the importance of maize-growing in the region in question, 
farm B shows that it has a unit production superior to the average of the 
region, and an index of realisation of the products of livestock much higher 
than the average, and better than that of the most paying farms. The low 
reward to the farmer, below the average, is exclusively due to the insuf¬ 
ficient area of the farm as compared with the unit of labour of the men and 
horses used. The owner of the farm A , who possessed a smaller farm than 
B, rented an area of land which enabled him to get rid of this disadvanta¬ 
geous factor, considering that the normal farm in the region covers about 
130 acres. He thus secured a high reward for his labour, in spite of the low 
efiiciency of the conversion of feeds by his cattle. From a study of the va¬ 
rious organisations as compared with the standard organisation represented 
by the average of a large number of farms (50 to 100) for each zone studied, 
practical indications are drawn for farm organisation considerably reducing 
the practical apprenticeship of farmers, and laying the rational bases for 
farm organisation in each agricultural region. 

From the experience gained during the first period of organisation 
of this important demonstration Bureau, the following conclusions are drawn: 

1} In each region some farmers obtain results much in excess of 
the average from their farm. 

2) These farms paying better than the others are not easy to di¬ 
stinguish by mere external examination, on the basis of the more or less 
good condition, the more or less high quality of the livestock, or the total 
of the cash receipts. 

3) The only reliable method for comparing the economic result ob¬ 
tained by a farmer with that of other farmers in a particular region consists 
in comparing the respective labour incomes (1). 

4) For the majority of farmers who wish to improve the economic 
results of their farms it is extremely useful to determine the labour reward 
of the farmer, and if it is too low, to analyse the organisation of their farms 
in its various component parts, and afterwards to compare the data thus 
isolated with those of other farmers working under like conditions. 

5) It is comparatively easy to make a brief analysis record of organisa¬ 
tion, to calculate the farmer s labour income, and then to pass on to a 
critical comparison of these data on other farms, in order to determine the 
necessary changes in such organisation. 

6) Farmers generally are very favourable to this work of demonstra¬ 
tive research, provided the work is put to them in the proper way and at 
the right moment. 

7) Count} 7 agricultural agents and the teaching staff of schools 


(1) The labour of the farmer is calculated by deducting from the gross proceeds the expenses 
and capital interest at 5 %. The expenses include the labour performed by members of the 
farmer’s family, reckoned according to equivalent wages for hired labour. On the other hand 
the farm products consumed by the farmer’s family do not appear. {Ed .} 
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Comparison between Farms in the County of Iowa . 


I 

1 

1 

! 

i 

Farm 

A 

Average 

of 

13 best farms 

Average 

of 

62 farms 

Farm 

B 

Farmer’s labour income . . . 

Size of farm: 

$ 1231 

8 1,050 

$145 

872 

Total area.. 

282 acres 

188 acres 

171 acres 

100 acres 

Cultivated area. 

234 

144 

125 

70 

Livestock units. 

18 

24 

21 

12 

Total receipts. 

Quality oj Business: 

Livestock: Returns on Si00 of feeds con- 

83 393 

$3 211 

$2430 

81597 

sumed. 

Crop yields : 

S102 

8 13° 

$ 119 

$169 

Maize.bushels per acre 

50 

43 

3S 

40 

Oats. » * a 

37 

4 ° | 

37 

37 

Hav...tens j 

i *3 

1.6 

1.6 

! 1 

Efficiency of labour: ! 





Crop acres per man. 

102 

85 

75 

59 

Crop acres per horse. 

Diversity of business: 

37 

22 

iS 

12 

i 

Principal receipts: 




i 

Maize ... .... 

$680 

$813 

$615 

8 360 

Oats. 

584 

304 

240 

! — 

Pig breeding. 

| 843 

868 

685 

! 680 

Cattle breeding. 

556 

536 

359 

| 355 


of agriculture well trained by a farm management demonstrator speedily 
become capable of rapidly ascertaining the reward of the farmer's labour, 
and making the comparative examination of organisation of different farms. 
This special competency of the persons who are at the heads of local agri¬ 
cultural interests in this branch of rural economics forms the first direct 
object towards which the organisation of this Federal Bureau tends. 

8) Many farmers easily succeed in computing themselves the reward 
of their labour, and analysing their farm, under the guidance of the local 
farm Bureau, and this is the final object aimed at by the central Govern¬ 
ment in establishing this Institution. 

9) The Farm Economics Improvement Bureau is furthermore highly 
useful to the county agricultural agents and these whose duty it is to watch 
over local interests, as it affords them the means to getting abetter know¬ 
ledge of the real agricultural conditions of their region, and the problems 
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which farmers are called upon to meet, by bringing them into touch with 
the farmers in a form very promising as regards agricultural progress. 

ion -Crop Yields and Prices and Future Food Supply in the United States, — warren 

G. F , in Cornell University , Agricultural Expaimem Station nj the College ot Agriculture. 

Department ot Farm Management , Bulletin 341, pp. 1S5-212. Ithaca, X. Y., February 1914. 

From an examination of the unit production of the principal agricultural 
products in the United States from 1879 £° I 9 12 anc ^ their prices from 
1840 to 1912, the writer derives the following conclusions, which present 
general interest from the point of view of the future direction to be taken 
by production. 

The gross prices of agricultural produce from 1905 to 1912 are found 
to be slightly above those of the average for the last 73 years, as shown by 
the following table: 

Average Average 
for 73 1915-1912 
years ___ 


Maize 

(New York) 

per bushel . 


8 0.65 

S 0.66 

Winter wheat 

(New York) 

per bushel . 


r.25 

r 04 

Cotton 

(New York) 

per pound . 


0.154 

0.11S 

Potatoes 


per bushel . 


0 65 

0.62 

Oats 

(New York) 

per bushel . 


< 1-45 

0.47 

Pigs 


per bushel . . 


5.71 

6.7S 

Cattle 


per bushel . . 


5-74 

6.37 

Sheep 


per bushel 


4.00 

4.29 

Butter 


per pound . . 


0.244 

0.262 

Eggs 


per dozen 


0 226 

0.287 


The prices obtained by farmers for animal products are seen to be 
above the average, but those of crops are nearly equal to or below the average 
for the last 73 years. During an entire generation, in the period of settle¬ 
ment of the great prairies in the West of the United States, the prices were 
very low. so that in comparison with this period the present prices are no 
doubt high, but very little exceed the general average for the long period in 
question. During the last 10-15 years the unit production in Bast Missis¬ 
sippi has increased rapidly, while before that, especially towards 1890. there 
was a period of low yields and abandonment of the countryside by young 
men, due to the excessive^ low price of products. 

Farmers, generally speaking always succeed in increasing the 
unit production as soon as the prices of products are barely sufficient 
to justify the increased expense required to obtain an increase in produc¬ 
tion. In each county of the United States there are still considerable areas 
of land which might be brought under cultivation by clearance, drainage, 
irrigation, etc., but the extensions enabling the production to be increased 
without increasing the cost prices are henceforward very limited. The 
lands to be cleared, drained, irrigated or heavily manured are expensive lands 
and their products will consequently be dear. When once an average unit 
production is attained, every bushel of production obtainable above this 
average generally costs more than the previous one. The limit of produc- 
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tion per unit of surface in the United States is far from being attained, but 
the phase of production at cheap cost price has been passed. 

The farmers rapidly adapt their production to the price of products, 
and if the present prices are maintained the production will increase, and if 
they go up still further the production may grow considerably. 

- There is apparently no likelihood of the prices paid to fanners for their 
products showing a permanent decline. There are some means, however, 
b3 ? ‘ which the price of products to the consumers may be reduced The pre¬ 
sent mechanism of the distribution of agricultural products to consumers 
is exceedingly expensive in the United States, and a great part of the ex¬ 
penses entailed might be eliminated. A sum ranging from 50 to 66 % of the 
price paid by the consumer does not reach the producer, and the greater 
portion of this percentage is absorbed by the town distributing mechanism. 
It is estimated that one-half of these expenses could be eliminated ; such a 
saving in distribution would of course entail a change of occupation of a 
large part of the persons occupied in the present system. 

Necessarily, in proportion as the population increases, the consumption 
of the less expensive commodities also increases, and beef is one of the most 
expensive agricultural products, because in order to obtain it a considerable 
quantity of cultivation products must be converted. It has been calculated 
that a given quantity- of cereals can feed a number of persons five times 
greater than the meat obtainable by transformation of these cereals. With 
the increase of population, the price of cereals goes up more rapidly than that 
of meat. A given quantity of products converted into milk produces a 
larger quantity of commodities intended for human consumption than would 
the same quantities converted into meat; consequently the number of 
dairy cows increases almost parallel with the growth of the propulation. 
The United States possess one cow to five head of inhabitants. In addi¬ 
tion to the milk, this quantity of dairy cattle yearly supplies a calf, a cow 
and a bull to the butcher for each family. 

Pigs convert the food intended for animal consumption more economic¬ 
ally than beef cattle, and with the same quantity of cereals a higher pro¬ 
portion of meat is obtained with pigs than with cattle. This explains the 
increase in the number of pigs and the reduction in the number of beef cat¬ 
tle. Poultry, finally, convert foods still more economically than other clas¬ 
ses of domestic animals. The substitution of eggs for beef is observed chiefly 
in those parts where the greatest increases of population occur. From 1890 
to 1910 the increase of the population in the 7 principal egg-consuming 
markets (New York, Chicago, Boston, Saint Uouis, Cincinnatti, San Fran¬ 
cisco and Milwaukee) was 78 % and the increased egg consumption amount¬ 
ed to 183 %. When the population becomes very dense, the forage pro¬ 
duced on farms is converted into milk, and the meat production is limited to 
the quantity obtainable from the forage and grasslands still available when 
the former demand has been met. The quantity of cereals transformed by 
means of cattle diminishes constantly. This state of things finds its con¬ 
firmation in the progressive reduction of fattening cattle and in the tendency 
to kill off young animals for the butcher. 
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All these modifications in the direction of production prove that the 
quantity of meat available per inhabitant is diminishing, and that unfor¬ 
tunately the classes who must renounce a large meat consumption are those 
engaged in manual labour, that is, the very classes who most feel the need 
for meat food All this finally proves that the United States are also 
experiencing the first symptoms of the state of things alw T ays observeable 
in densely populated countries. Though it is likely that in the future 
the United States will be able to feed the numerous population which is to 
be anticipated, it is certain on the other hand that the future popnllation 
will not be able to live so well as does the present. 

The writer sees in the localisation of manufacturing industry in rural 
districts the possibility of considerably reducing the cost of living, while 
allowing the workman's family to have a garden or even a small farm which 
can furnish vegetables and poultry, together with a sufficient quantity of 
forage to keep a dairy cow. He nevertheless criticises the opinion maintain¬ 
ed by many persons that in order to reduce the cost of agricultural products 
it would be necessary to break up farms and reduce their size, because no¬ 
thing but disadvantage to consumers can result from the fact that a 
greater portion of the products is consumed by a larger number of produ¬ 
cers and labour animak employed per unit of area. 

In the general farming region, from the State of New York to Nebra¬ 
ska, the tendency in reality is to pass from a farm with two pairs of horses 
i. e . from 80 to 100 acres to one with three pairs, i. e. from 120 to 150 acres, 
owing to the fact that by working smaller areas the horses which are indis¬ 
pensable to haul modern labour-saving machinery are not completely uti¬ 
lised, and consume an excessive proportion of the gross product. 

Farms specialising in market-gardening and fruit production may be 
smaller, but to meet the demand for these products a very small number of 
farms is required as compared with those needed to meet the demand for 
cereals, forage, potatoes, livestock and derived products; for this class of pro¬ 
duction the medium sized farm, as will be seen, supplies the consumer with 
a quantity of products per unit of surface greater than that furnished by 
the farm of smaller area. China, the classical country of the very small 
farmer, really exhibits a picture of an agricultural population which, in 
spite of the assiduous labour of men, women and children, scarcely succeeds 
in producing a little more than what it consumes to live, and which is only 
able to maintain a small percentage of consumers in towns. The low price 
of labour is the index to the poverty of this population. As long as the high 
price of labour continues in the United States, so long will the use of ma¬ 
chinery and farm horses be required for growing the principal agricultural 
products, and this will entail such size of farm as may be adapted to the 
best utilisation of such machines and horses. 

The Author strongly recommends the restriction of immigration by 
increased severity in the regulations for the admission of emigrants, as 
forming one of the best means to prevent the cost of living continuing to 
rise more and more, and putting a stop to the present tendency to lower 
the standard of living now obtaining. 
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Furthermore, considering the extraordinary needs for phosphorus for 
vast tracts of land in the United States, the writer thinks that the time has 
arrived to mak e a careful estimate of the stores of phosphates in the United 
States, and if need be, to restrict their export. 

1012 - Time and Method of Tillage on the Yield and Comparative Cost of Production 
of Wheat in the Pelouse Region of Eastern Washington. — Thorn c. c. and Holtz h. 
F., in State College of Washington Agricultural Experiment Station , Bulletin No. 123, Pull¬ 
man, Wash., July 1915* 

The data summed up in the appended Table result from a series of 
comparative tests of cultural systems with biennial rotation and systems of 
tillage of the soil, for wheat growing in the region of Pelouse, in the east of 
the State of Washington, U. S. A. These trials were carried out in such a 
way as to eliminate as far as possible the influence of factors other than 
those inherent in the different methods of soil tillage, both as regards the 
time and mode of carrying them out. 


System of cultivation 

! 

i 

Yield in bushels 

per acre 

Gross 

returns 

per acre 

Cost 

per acre 

Net 

returns 

per acre 

1 

I. Maize and wheat alternating, with an- J 
nual autumn ploughing,.^ 

maize 

wheat 

30.0, 
37-8 j 

! $ 56-24 

1 

$ 13-65 

$ 42.59 

II. Alternate peas and wheat, with an- t 
nual autumn ploughing . j 

{ peas 

1 wheat 

32.0 1 
33-7 1 

1 52.56 

17-35 

35-21 

III. Wheat and summer fallow, with j 
autumn ploughing after wheat . . . 1 

wheat 

49-4 

39-50 

10.05 

29-45 

IV. Wheat and summer fallow, early 
spring ploughing (April 3} and rolling 1 

wheat 

49.0 

39.20 

10.55 

28.65 

V. Summer wheat and fallow; early spring ; 
ploughing (April 3) without rolling . j 

wheat 

51.7 

! 41.36 

10.35 

3 *,OI 

VI. Summer wheat and pasturage, with 
autumn ploughiug after pasturage. . j 

wheat 

20.2 

1 

17.16 

6.15 

11.OI 

VII. Summer wheat and fallow, with J 
late spring ploughing (June 20) and 
rolling. 

wheat 

38.5 

j 31*00 

j 8.80 

22.20 

VIII. Summer wheat and fallow; late 
spring ploughing (June 10) without 
rolling. 

1 

| wheat 

36.6 

j 29.28 

j 

! 8,05 

21.23 

IX. Summer wheat and fallow; early 
spring dishing (April 3), late spring 
ploughing (JunS io), rolling. 

) wheat 

42.4 

l 

; 33-92 

j 

i 

9.70 

24.22 

X. Summer wheat and fallow; antumn 
harrowing, late spring ploughing (June 
20), rolling. 

! 

j wheat 

37*3 

29.84 

9.20 

2O.64 

XI. Summer wheat and fallow; autumn j 
ploughing, late spring harrowing (June 
10).j 

! 

wheat 

49.7 

39.76 

9-45 

30.31 
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The analytic calculation of the expenses was made according to the fol¬ 
lowing actual unit costs (per acre): 


Ploughing . . . . 

... S 1.50 

Binding and shocking wheat 

$ 1*35 

Disking 

. • 0.50 

Cultivating maize . . 

0.50 

Harrowing . 

0.20 

Maize harvesting . . . 

2.00 

Rolling ... 

. . 0.50 

Pea harvesting .... 

0 

q 

Sowing .... 

. . 0.40 

Threshing . 

0.10 per bushel 


The cost of cultivation calculated in this way is only aimed at bringing 
out clearly the relative value of the different systems in reference to the 
biennial rotation used, and making a fresh contribution to working econo¬ 
mics as regards the wheat growing in the region where the comparative 
trials were conducted. 

1013 -Enquiry into the most usual Depreciation Rates for Agricultural Machinery in 
Minnesota, United States.— Farm Implement News, Vol. XXXVII, No. 22, p. 18. 
Chicago, June i, 1916. 

The Farm Economics Bureau of the Minnesota College of Agriculture 
has published the results of the enquiries carried out on 24 farms in the State 
of Minnesota, for determination of the rate of depreciation of the principal 
agricultural machines. 

The figures of Table I represent the average for the 24 farms studied, 
and the observations are based on the use of the machines in question dur¬ 
ing 10 years. 

Table I. 


Annual rate 

Name of Machines of depreciation 

Grain binders. 6.54 °' Q 

Grain drills and seeders. 5 *oh 

Maize binders... 7*97 

Maize planters. 6.41 

Maize cultivators. 6,23 

Mowers.. * 6*8o 

Hay tedders.. 4.21 

Hay loaders ... 7*37 

Rakes. 6.30 

Gang ploughs.. 6.41 

Sulky ploughs. S.34 

Walking ploughs. 5*&5 

Waggons.* * 3*89 

Harrows. 

Discs. 5*29 

Manure spreaders.-. 10.37 

Hay elevators. 8.54 

Reapers. 9*27 

Silage cutters. 7*43 

Cream separators. .. 7*93 

Fanning miUs... 3*^4 
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These rates of depreciation are based on an extensive use of the mach¬ 
ines, as is apparent from the low unit rate per acre obtained on taking into 
account the area annually tilled (see Table II). 


Table II. 


Machinery 
For cereals: 

Binders. 

Drills... 

Banning mills. 

Waggons, sleds and racks . 
For maize: 

Reapers and binders .... 

Cultivators. 

Planters. 

Silage cutters. 

Waggons, etc. 

For hay : 

Mowers. 

Rakes. 

Forks, slings etc. 

loaders. 

Tedders. 

Waggons, etc. 

For cultivation generally: 

Ploughs .... . 

Harrows. 

Disc pulverisers ...... 

Manure spreaders. 


Average value 
consumed annually 
per acre 

$0,168 

072 

.014 

.077 

604 

.223 

.083 

1.216 

.105 


.167 

.079 

.046 

.095 

.062 

•X 55 


.095 

.019 

.037 

•337 


1014 - Profit ensured In Southern Rhodesia by Treating Potatoes with Bordeaux 
Mixture. — Jack Rupert W., in The Rhodesia Agricultural Journal Vol. XIII, No. 3 
pp. 354-360, PI. I-n. Salisbury, Rhodesia, June 1916. 

The writer proposed to ascertain whether, from the financial point 
of view, there was any advantage in treating potatoes with Bordeaux mix¬ 
ture for control of the disease known as “ early blight ” caused by Alter- 
naria Solani . 

The experiments, which were continued for three years, dealt with the 
“ Up-to-date ” variety, the chief one grown in the region under examina¬ 
tion, and also one of the most resistant to the disease. In the experiments, 
every second row of potatoes was treated and the intermediate row left 
for control of the results. In this way, the errors due to the differences of 
fertility in the other plots and those produced by irregularity in the spread 
of the disease were avoided. Furthermore, the rows treated were never¬ 
theless exposed to infection from the untreated neighbouring rows, while 
in the latter, the risks of infection by the passage of spores from one plant 
to another were reduced by the presence of treated rows. 
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In short, the conditions were such that they tended to reduce the differ¬ 
ences of yield due to the treatment between the treated and the untreated 
lines. 

Table I. — Increase of yield due to spraying. 

Number 

Total yield Table potatoes 

Seed potatoes 

Marketable 

potatoes 

of days . , 

between 1 of i 

2 successive _ . 'S' 

, sprayings a 
sprayings j Jj 

| ! lbs. 

i! ■ !! ; 1 

- ! |1 ; a 

lbs. M lbs. 

1 * 

! ,1 11 ' 

, Sg •*■} 41 

5 = 2 So 

<+* 05 

P 

lbs. 1 * 

1 3 ' S>* 
i si ill 

1 : H 

lbs. i lbs. * 

percentage of 

increase 

7 • 

7 , 104 

77 ; 53 3 s 

' 16 137 

41 ; 26, 57 

88 

M ! 

4 1 «7 

59, 30: 15 

10 50 

41 28: 46 

47 

21 j 

3 : 87 

1 

77 16 ■ 19 

15! 26, 

48 42 14 

l ~ 


Table II. 

—■ Estimate of profit due to spraying. 


Number 

Number 

, Marketable 

! tubers 

Value, at 3 /« d 

Cost of spiaying 

Net profit 

days between 

of 

increase per acre 

per lb. 

| at 10/— 

per acre 

2 sprayings 

sprayings 

; lbs. 

1 


per acre 

1 

from spraying 



j 

£ s. d. 

£ s. d. 

£ s. d. 

7 

7 

1 3 772 

II.15.O 

, 3.IO.O 

s. 5.0 

14 

: 4 

1836 

5 - 15-0 

j 2. 0.0 

3 «* 5 -o 

21 

3 

1 020 

1 

5. 4.0 

j 1 . 10.0 

1.14.0 


In spite of tins the differences were considerable, as will be seen from 
the appended tables, the first of which gives the increase of yield due to the 
treatment, and the second the profit secured by the operation. The treat¬ 
ment was carried out with a Bordeaux mixture consisting of 4 lbs of copper 
sulphate and 4 lbs of fresh lime per 40 gallons of water. The rows were 2 
feet 6 inches apart, and the plants 15 inches apart in the rows. 

AGRICULTURAL INDUSTRIES. 

1015 — Conditions under which the Cold Storage Industry will Render the greatest 
Services to the Vine-Growing Industry in Tunisia, — Ray Georges, m u Fmd, 
4th Year, Vol. IV, No. i, pp. 19-34, diagrams 5, Paris, January-June 1916, 

The writer points to the special interest presented by the application 
of cooling methods in wine growing in Tunis, where, owing to very high 
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temperatures, the alcoholic fermentation of the musts may be either dis¬ 
astrously shortened or dangerously prolonged as the case may be. 

The Question of Musts . — In normal years, the methods of control 
usually employed in Tunisian wine .cellars to obviate an excessive rise of 
temperature in the vats give satisfactory results, if care is taken to work on 
normal musts properly corrected with regard to the due proportions of 
their elements, especially in respect to acidity and saccharine content. The 
usual means of prevention consist in: 

1) Cooling the grapes as a prior precaution during the night, leav¬ 
ing them outside in pans or boxes, after sometimes sprinkling them with 
water; 2) using small vats, in which the losses of heat by radiation are pro¬ 
portionally larger than in the large ones ; 3) raising of the must, with or 
without aeration; 4) drawing off must, that is to say racking, as soon as 
the temperature in the vats reaches the dangerous point (35-37°C); 5) using 
metallic vats in order to increase the loss of heat by radiation; 6) using 
cooling agents ; unfortunately the water for feeding these cooling agents is 
insufficient and lukewarm; 7) using antiseptics, the mutage being effected 
with sulphyrous anhydride, on condition that not more than 450 mmg. of 
sulphurous acid per litre (of which 100 mmg. in the free state) remains in 
the wine; 8) using local yeasts acclimatised to sulphurous anhydride; 
9) utilising several of the above mentioned methods of prevention together. 

In hot years, as for instance 1913, these methods are often impotent to 
moderate the irregular course of fermentation. The following two examples 
are given : x) the first relates to a highly concentrated must, as it shows 
an initial density of 1093 (or 218 grms. of sugar per litre). The first slight sul¬ 
phuring is carried out (7.5 grms. of sulphurous acid per hectolitre) and fer¬ 
mentation starts pretty rapidly, being activated by the raising of the must 
(“remontage”). As early as the third day, dangerous temperatures are reach¬ 
ed, and on the fourth the temperature is 37 0 C. The cooling is then done by 
a refrigerator, which brings it down to 34 0 C. and then, after another rise, the 
must is racked off at 33.5 0 C. 7 days were required to effect attenuation 
which was quite inadequate because racking is effected at 10x3 (instead of 
Q- 995 ''°*Q 97 which a normal fermentation of 4 days should produce). 2) The 
second example, on the contrary, presents the case of a highly accelerated fer¬ 
mentation. After sulphuring with 15 grms. of sulphurous acid per hecto¬ 
litre, the temperature reaches 35 0 C. in 12 hours. The first refrigeration en¬ 
tails a gain of two degrees only, then the temperature goes up again to 35 0 C. 
and a second refrigeration is effected. Racking is carried out after barely 
4 days of fermentation, with an almost normal reduction. 

Possible Solutions . — It results from these facts that the means custom¬ 
arily used to prevent abnormal rises of temperature in the fermenting vats 
are powerless in hot years to ensure satisfactory cooling. Consequently the 
possible solutions are considered, and are brought under two general me¬ 
thods : A) wine making is conducted during the hot season, the effect of 
cooling being increased by resort to artificial cold; B) or the principal fer¬ 
mentation should be left over for a temperate period (autumn or winter). 
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muting the must by a suitable process, which forms the very essence of 
wine making. 

A. — In order to increase the effect of^refrigeration, ’either],ice must 
be used for storing cold, or the necessary cold must be produced on the spot 
by means of a freezing machine. In either case, refrigeration may be effect¬ 
ed in the vats direct, or outside, the usual refrigerating agents being retained. 

(a) For refrigeration in the vats, the addition of ice to the must, which is 
a watering prohibited by law, is not to be thought of. On the other hand ice 
floats might be employed, as in breweries. The cooling effect, however, is 
rather limited owing to the small bulk of the floats, and it is fairly difficult 
to put the latter in owing to the cap formed by the grape skins. To over¬ 
come this difficulty the method proposed by commandant Sigaut is sug¬ 
gested, which consists in adding to the must to be cooled blocks of must 
frozen in ice-making machines. There remain the stationary or detachable 
devices for control of temperature. The fixed ones, which form an expensive 
and troublesome method cannot be recommended; the detachable 
ones, similar to the " flags ” utilised in breweries, might render very great 
service on condition that they are designed in such a way that they can be 
easily immersed in the small depth of liquid lying above the crust. 

(b) The system of cooling outside the vats presents the advantage 
that the already existing refrigerators can be used, it being sufficient to 
increase their effect by feeding them with frozen water or even with 
non-freezing brine. The carriage of the ice however in Tunis presents 
some difficulty, so that it seems desirable to resort to the installation of 
a small freezing machine in each cellar. 

(c) There remains the idea, again modelled on breweries, of cooling 
the whole room in wdiich fermentation takes place, in the hope of securing, 
by low’ fermentation, an apparently more rational utilisation of the yeast 
and smaller losses by evaporation (alcohol and bouquet). The writer, 
after recording the failure of the attempts made in this direction, considers 
this process as unrealisable both from the practical and economical point 
of view. 

B . — Finally the industrialisation of the wine industry, to be carried 
on in big factories working throughout the year, appears to be the most 
satisfactory solution as regards the future of the problem of the wine manu¬ 
facture in hot countries. It is suggested that the preservation of the must 
without antiseptics (or after slight sulphuring) might be ensured by keeping 
in cold storage depots where it would wait for the favourable period for fer¬ 
mentation, after which it would be brought back to the cellar. 

Immediate Solutions. *— Until such time as the industrial methods of 
breweries are adopted (the really rational solution of the problem), the Au¬ 
thor suggests immediate solutions of the problem by which, without heavy 
cost, the recurrence of difficult seasons such as that of 1913 might be avoided* 

The idea of effecting a low fermentation in wine manufacture must be 
dismissed completely. North African yeasts are excellent yeasts, and it 
is not expedient to make them w r ork at temperatures below 28-3o°C. On 
the other hand, an increase of temperature in the vats must be prevented 
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in order not to exceed the fatal figure of 33°C, which may be done by the use 
of ice or by installing a freezing machine, either system being employed 
for suitably cooling the water circulation intended for feeding the ordinary 
refrigerators. The expense of purchase and installation of a small cooling 
machine is relatively small, and the plant might be utilised for various pur¬ 
poses, the most interesting of which would be the concentration of musts 
with a view to obtaining “ mistelles The clarification of young wines 
by cold, and that of liqueur wines, and the preservation of musts in order 
to produce “ non-alcoholic vines ” are also points likely to attract attention. 

1016 - Methods of Detecting the Admixture of Cider to Wine. — dellb e., in Lc Moni- 
tent Vimcole , 6ist Year, No. 28, Paris, July 11, 1916. 

A fraud is perpetrated whenever a mixture of wine and cider is sold 
under the name of wine, and it is essential, when the case arises, to detect 
this fraud by carrying out the analytic and organoleptic investigations by 
which it may be determined. 

According to the writer, one of the safest reactions is the special smell 
given off by the extract when calcined to ash ; it is easy to recognise the 
odour peculiar to cooked apples or pears. In order, however, to distinguish 
this odour quite clearly, the liquid must be gently heated over a burner or 
a spirit lamp, and the vessel removed from time to time from the source of 
heat, because if it were maintained in the hot part of the flame irritating 
smoke would be produced, which would affect the sense of smell and disguise 
the particular odour sought for. The proportion of alcohol in the extract 
and the percentage of malic acid should be used to confirm the impression 
gained in this way. 

Furthermore, when cider is distilled, the alcohol has a peculiar smell, 
due partly, but not wholly, to the acetic ether. Its smell is easily detected, 
even in a mixture, by the practised sense. 

In conclusion the different chemical methods utilised for determining 
the percentage of malic acid are enumerated. 

1017 - Preparation of Germ-free Maize Flour; Investigations in Hungary. — 

Weiser Etienne, in Vegyiszeti Lapnk (Journal of Chemistry), Year XI, No. 11, pp. 99-100. 
Budapest, June 10, 1916. 

It is well known that flour, semolina and maize bran prepared on the 
method of grinding generally adopted in Hungary, comparatively soon 
deteriorate. Their deterioration, which is indicated by a more or less rancid 
odour, is occasioned by the decomposition of their fatty matter. The bulk 
of the latter being furnished by the germs, the products could keep for a 
greater length of time if the germs were removed at the time of their pre¬ 
paration. 

Haberland and Leg found in 6 samples of maize, from 10.62 to 12.23 % 
of germs, that is on the average 11.68 lbs of germs per 100 lbs of maize. 
These results agree with the' figures of Balland, according to which 
100 lbs of maize would yield 12.4 lbs of offals, 74.1 lbs of floury grain and 
13*5 lbs of germs. According to Badland, the chemical composition of 
these 3 components is as shown in Table I. 
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Table I. — Chemical Composition of the 3 components oj the Maize Grain. 



Husk 

Flour 

Germs 

Water. 

9. So % 

12.10 ° Q 

7.20 0 

Crude protein. 

7.40 

7 oO 

14.22 

Crude fat. 

2.10 

0.95 

36.96 

Crude fibre . ... 

10.15 

0.35 

1.S 5 

Ash. 

1-30 

O.60 

7 30 

Nitrogen-free extract. . 

69.25 

7 S 50 

32.45 


According to these figures, the maize germ contains as much fat as the 
seeds richest in fat cultivated in Hungary. 

The grinding of the maize grain with germs removed has long been 
practised in America, and also in Hungary, where, at the “ Hungaria” mill 
(Budapest) the germ separated from the flour and the semolina is added to 
the bran. Thanks to this process the flour and semolina are capable of 
being kept for a long time ; on the other hand, the bran mixed in this way 
with the germ keeps for a very short time only. In addition, this operation 
precludes any utilisation of the oil contained in the germ. 

Mr. Jean Melega, a miller at Oroshaza (comitat of Bekes), has advised 
a method of germ removal from grain and extraction of the oil of the removed 
germs which has attracted the attention of Hungarian millers. This opera¬ 
tion being very simple, each mill will be able to prepare flour, semolina 
and bran germ-freed, and to produce maize oil. The method is as follows : 

The maize grains, freed beforehand from impurities, are several times 
passed through a number of fluted rollers, the fiutings in the lower ones being 
closer than in the upper. The ground grains fall on a bolting machine, which 
allows the flour and semolina to pass through but retains the germ. The 
germ is ground and then bolted ; this process is repeated until the bran is 
entirely removed from the germ. The oil is then expressed from the lat¬ 
ter and the oil cake is left behind as a food for livestock. 

The writer has analysed all the products of maize grinding taken from 
the mill of Oroshaza, and has obtained the results set out in Tabie II. 


Table II. — Chemical Composition of the Products of Maize-grinding. 



Water 

1 

! 

Crude i Pure 

protein j protein 

Crude 

fat 

Crude 

Cellulose 

N. 

iree 

extract 

Ash 

Whole grains.. . - 

16.9% 

9.0% 

S"- 

cd 

4 - 0 % 

*• 7 % 

67,3% 

1.1% 

Flour from grain with their germs 

16.9 

8,8 

8.6 

3-9 

L2 

67.9 

1-3 

Flour from grain with germs removed 

j 18.2 

7,2 

7.0 

1.6 

! 0.7 

71.7 

0.6 

Semolina with germs removed . . 

i 13-9 

9.0 

8.1 

1.4 

1.0 

73*7 

1.0 

Bran with germs removed . . . . ; 

- 12.6 

9.6 

9.0 

6.5 

10.6 

58.6 

2.1 

Germ cake. 

8.7 

! 16.8 

15*2 

i °.6 

4-7 ! 

53*5 

5*7 

Germ before oil is expressed. . . 

16.2 

1 14-3 

13.0 

| * 7*6 

3*3 

43*7 

4*9 
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The Melega process therefore furnished fairly good results : there is a 
substantial difference in the percentage of fat between the flour of whole 
grains and that of grains with their germs removed, which would seem to 
show that the latter flour can be kept longer than that of maize prepared 
on the method generally adopted hitherto in Hungary. The percentage of 
fat in the bran is not very much diminished as compared with the corres¬ 
ponding percentage in the bran produced on the old method, which proves 
that the sample examined still contained a fair amount of germ. According 
to the analysis of the writer, the content of fat in several other samples of 
maize bran fluctuated between 7 and 14%. The content of fat in the 
germ cake is relatively rather high, which must be attributed on the one 
hand to the fact that the sample taken had not been sufficiently pressed, 
and on the other that it still contained a fair amount of bran (the latter 
retaining a good deal of oil). Therefore the more successfully the husk 
parts are removed from the germs the more oil will be extracted. 

The writer also made a series of investigations into the oil yield, and 
found that 100 lbs of maize contained 4 lbs of oil. The quantity of the dif¬ 
ferent products of grinding and their percentage of oil was as shown in 
Table III. 

Table III. — Oil Yield of the Maize Grain and its various Grinding Products , 

70 lbs of flour and semolina with 1.6 % of oil yielded 1.12 lbs of oil 
13 „ „ germ flour „ 17.6 % „ „ 2.20 „ „ 

8 „ „ bran „ 6.5 % „ „ 0.52 „ „ 

5 „ „ flour „ 1.4 % „ „ 0.07 „ 

+ „ „ loss 

100 lbs of maize yielded. 4.00 lbs of oil 

The oil expressed from the germs is transparent and reddish-browm in 
colour, For its chemical composition the writer found practically the same 
figures as other workers. When refined, maize oil is edible; it may also be 
used for manufacturing margarine and similar fats, coloured soaps, etc. 

Several enquiries have been addressed to the Hungarian Station of 
Biology and Animal Feeding in Budapest as to whether the extraction of the 
fat from the maize grains will not unfavourably affect the fattening of pigs. 
No doubt the nutritive value of maize rich in fat is greater than that of 
maize poor in that substance, because among nutritive substances fat con¬ 
tains the highest value of chemical energy. The writer ascertained that 
the extraction of the fat reduced the gross value of the chemical energy of 
maize by 6.25 %. On the other hand, as compared with this relatively 
small loss, the extraction of the fat from maize entails the following advant¬ 
ages : 

The semolina of maize poor in fat keeps better than that from which 
the germs have not been removed. 

With the extraction of the fat there is a slow increase in the quantity 
of protein, which is of advantage from the. point of view of feeding young 
pigs. 
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It is well known that maize oil softens the fat of the pig and thus im¬ 
pairs its quality. On the other hand the fat produced by feeding with 
maize poor in fatty substance is firmer, and thus possesses more value than 
just mentioned. 

1018 - A Cheap Process for Extracting the Oil from Oil fruits and Seeds and their 
Residues (black Olives and Oilcakes) by means of non-inflammable Solvents.— 

See No. 1006 of this Bulletin. 

1019 - The Conversion of Fruits and Vegetables into Dried Products: Experiments at 
the Royal School of Horticulture and Pomology of Florence, Italy. — valvas- 

SORI V., in AtU della Reale Accademia economico-agrana dei Georgofih di Firenze ? 
5th Series, Vol. XIII, Part 2, pp. 56-64,1 fig. Florence, April 1916. 

For the preparation of dried pears and apples the best results have 
been obtained on the following method. The fruits, having been peeled 
and cut in halves, are subjected to the action of sulphurous anhydride in 
a chest fitted with gratings, are then scalded in a steam stove and dried in a 
Hyder drier at a temperature of So 0 to 90°t The length of time found best 
in the treatment with sulphurous anhydride and with steam, and in drying, 


were the following respectively": 

Sulphurous 

anhydride 

Steam 

Drying 

For the n Coscia ” pear . . 

15 minutes 

10 minutes 

8 hours 

" ” “ Gentil bianco ”. 

10 ” 

5 

8 ” 

” ” “ William ” . 

15 

5 

8 ” 


The “ Tondona President ”, a non-clingstone peach, peeled, cut into 
halves, with its stone taken out, sulphured for 15 minutes and kept in a 
drier at the above temperature for 7 to 8 hours, yielded a fine product. A 
similar method was adopted with apricots. 

In the experiments made with plums, the varieties Friulana ”, 
“ Claudia mostruosa ” and " Porcina ” were used. The first appeared very 
well adapted for drying, the second less so, and the last not at all. The 
“ Friulane ” plums were subjected partly" to the treatment with steam for 
one and a half minutes, partly to scalding in a boiling solution of 5 % 
strength potassium carbonate, and afterwards plunged into running water. 
Both the first and the second were then placed in the drier for 3 days, at 
first in a closed drier at 30°C., and then at 6o-7o 0 C., finally in an open drier 
at 8o-90°C. Both groups came out successfully. The fruits did not crack. 
Those which had been treated with steam dried more quickly than the 
others. 

" Turca ” and " Pistoiese ” cherries treated with steam for 5 minutes, 
then kept in a drier at &q- 8 $°C, dried in about 12 hours and yielded a fine 
product. Those which had not been treated with steam afterwards re¬ 
quired a longer time for drying. 

The figs of the Dottato ” variety, peeled or cut open in halves, or 
whole, treated with sulphurous anhydride for 30 minutes and kept in a drier 
at 4 O- 50 °C. for 2 or 3 days, gave a good result in all cases. 




Length of time during which Vegetables must he scalded or treated with steam ; temperature? 
length of drying and yield of the vegetables mixed to form a " Julienne 
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In the appended Table there are summarised the experimental results 
obtained by the writer in connection with the drying of mixed vegetables 
to form a “ Julienne A mixture in the following proportions is advised, 
adopted by the School of Pomology of Florence (of which the writer is the 
director) and a big factory at Gorizia: Potatoes, 30 %; carrots, 25 % ; kohl¬ 
rabi (roots), 3 % ; celery (sticks), 4 %; headed cabbage, 6 ° 0 ; green cabbage, 
10 % ; cauliflower, 5 % ; spinach, 1 % ; celery leaves, 1 % ; kohl-rabi 
leaves, 1 % ; parsley leaves, 1 % ; turnip leaves, 1 % ; French beans, 5 % ; 
onions, 2 % ; leeks, 2 % ; turnips (roots), 3 %. 


1020 - Utilisation Of Cherry By-produets. — Rabak Frank, ill U. S. Department ot Agri¬ 
culture , Bulletin No. 350, 24 pp Washington, D. C , March io, 1916. 

In the North Atlantic, North Central and Western States of the North 
American Union, the cherry preserving industry is extensively developed, 
and enormous quantities of unutilisable fruit, stones and juice are turned 
out, which are at present wasted, though it would be possible to convert 
them into products of great commercial value. 

According to the 13th census of the United States, in 1909, the produc¬ 
tion of cherries was 271 597 bushels in the State of New York, 338 945 
bushels in that of Michigan, 81 340 in Wisconsin, and 501 013 in California. 
The present production is no doubt very much greater. About 80 ° 0 of 
the crop is converted into preserves. 

Of the two by-products, stones and juice, of the cherry preserving and 
jam making industry, the stones have the greater commercial value ; they 
represent about 15 % by weight of the cherries. The writer calculates 
that in 1914, 1 400 tons of them were produced in the Union. The juice 
which comes out together with the stones when the latter are removed is 
estimated at about 70 gallons per ton of cherries. Consequently the quant¬ 
ity lost is approximately 112 000 gallons per year. 

As is evident from the experiments made by the writer, it is possible 
by means of solvents to extract from the stones of crushed cherries 8.3 % of 
a fatty oil (pit oil) ; or they can be broken, the kernels taken out, and from 
the latter bv hydraulic compression about 30 % of fatty oil (kernel oil) 
extracted. The resulting oil cake steeped in water and afterwards distilled 
in a current of steam, furnishes about 1 % of a volatile oil; the residue of 
this distillation, when reduced to flour, may be used for cattle feeding. 

Of the two above mentioned oils, the fatty oil is light golden yellow in 
colour ; it has a bland and agreeable odour, and a fatty taste recalling that 
of the nut. It does not differ essentially from the oils of sweet almonds, 
peaches or apricots ; it should therefore have a commercial value approach¬ 
ing theirs, and be capable of the same uses, namely, pharmaceutical, food, 
soap manufacture, etc. The volatile oil is for all practical purposes equal 
to that of bitter almonds, and may- be put to the same uses in pharmacy, 
perfumery, manufacture of sugar-almonds, etc. 

Table I sets out the physical and chemical characters of the fatty pit 
oil (extracted with ether) and kernel oil of cherries; TableII,the character¬ 
istics of the volatile oil; and Table III the composition of the oil cake. 
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Table I. — Physical and chemical characteristics of fixed- cherry oil. 



i Stone oil 



. 

i crude 

1 

refined 

Kernel oil 

Specific gravity at 25°C. 

! 

. 

•j 0.9019 

0.9137 

O.9092 

Index of refraction at 25° C. 

• 1-4635 

I.464I 

1-4635 

Freezing point. 

. 11° to 12° C 

12° to I2°.5 C 

130 to 13° 5 C 

Neutralisation index. 

• 1192*4 

179-7 

180,8 

Iodine index... 

■ 9 9-9 

93-7 

92.8 

Reichert-Meissl figure. 

6.32% 

3 665 % 

4-72 % 

Soluble adds (reckoned as butyric acid). . 

1-22 % 

°-473 % 

0-469 % 

Insoluble acids. 

• 99 % 

92-5 % 

92.8 % 

Acetyl value.. 

• 20.3 

3-45 

12.67 

Non-saponifiable. 

■ • 2.45 % 

X.12 % 

°-44 % 


Table II. — Physical and chemical characteristics of volatile cherry oil. 


Oil extracted from Oil extracted from kernel 

the pit oil cake oil cake 


Colour ....... , light yellow golden yellow 

Smell. | pleasant, strong, bitter almond pleasant, characteristic 

Taste. ....... - sweet, very tart sweet, very tart 

Specific gravity at 4 0 C \ 1.050 1.012 

Hydrocyanic acid . . 4.21 % 7.94 % 

Benzoic add ..... ' $1.53 % 67.95 % 


Table III. — Composition of cherry kernel cake (after extracting the fatty 
oil and the volatile oil. and dessiccation ). 


Moisture. 1.06 % 

Ash. 3.94 

Protein.. . 30. S7 

Nitrogenous substances. -12.13 

Cellulose.. S.90 

Ethereal extract. 13.10 


The writer calculates that the United States might produce each year : 

a) 268 000 lbs of fatty cherry oil, of a value approximate to that of peach 
oil, which has ranged from 22 cents pei lb in 1913 to 45 cents in X915; 

b) 6 000 lbs of volatile oil of a value close to that of the oil of bitter almonds, 
which in January 1916 was quoted at 9.25 to ri dollars per pound; c) about 
300 tons of distilled oil cake flour. 
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The juice obtained on extracting the stones is a light red liquid, with a 
taste and smell characteristic of the cherry, i) By neutralising the acidity 
of the juice with milk of lime, and afterwards filtering and evaporating, a 
syrup is obtained of an agreeable, sweet, slightly tart flavour. The yield 
of syrup is about 20 % of the juice. 2} By fermenting the juice and after¬ 
wards distilling it, 4.6 % of alcohol of 95 ° 0 strength by volume is obtained. 
3) By concentrating the juice with an addition of pectine or other gelatinous 
substances and sugar fi lb of sugar per 1 200 cc. of juice), an excellent jelly 
is made. 

If the whole of the juice turned out annually in the United States were 
converted into one of these three products, there would be 5 000 gallons 
of alcohol, or 21000 galls, of syrup, or 85 680 galls, of jelly. In view of 
the large demand for these last two products, their manufacture would 
undoubtedly be the most profitable. 

ic2i -The Dairy Industry in Argentina andPIans for its Future Development,—B er- 

ges Pedro in Afwfcs dc lf i Sociedad Rural Ar & nttnu , Year LG Vol. 4,pp. 81-131, 21 figs. 

Buenos Aires. March-April 1916 

This work received a prize in a competition for an essay 011 scientific 
agriculture, livestock and agricultural industries, organised by the “Socie- 
dad rural argentina ” in connection with the International Exhibition of 
Agriculture in 1910. It deals with the following subjects : the present state 
of the dairy industry, sanitary inspection; control of the quality of milk 
intended for human consumption and for butter making ; economic returns 
of the dairy industry, comparison of the conditions of this industry in Ar¬ 
gentina with its conditions in those countries where it has attained its great¬ 
est development; methods to be adopted in order to effect reliable and rapid 
progress. 

I. — Origin and present condition op the dairy industry in Ar¬ 
gentina — (a) Production and consumption of milk and dairy produce. Until 
1894, the milk products were so limited in quantity that there was prac¬ 
tically no necessity to export. In that year exportation to England and 
France began, and afterwards to Brazil, Paraguay, Uruguay, Bolivia, 
Belgium and Italy. From 1894 to 1S99, there were exported in all 3 044 
tons of butter. The figures for the following year are set out in table I. This 
table show's that during the five-year period 1902-1906, the dairy' pro¬ 
ducts industry in Argentina underwent some development, which was fol¬ 
lowed by a retrogression in the following five years, although the country 
possesses 15 million cows, of which little more than 2 million were class¬ 
ed as dairy cow t s in the cattle census of 1908. Thus, from 1903 onwards, 
the exportation of condensed, sterilised and desiccated milk is seen to disap¬ 
pear from the statistics. 

During the period 1903-1908, the consumption of butter in Argentina 
remained stationary; that of cheese increased by 3 2000 000 kg. though the 
corresponding increase in the national production w'as only 687 000 kg. Dur¬ 
ing the period 1903-1912, the consumption averaged 700 gr. of butter and 
550 gr. of cheese per inhabitant per year. Condensed milk and malted 
milk are furnished almost exclusively by importation, which is con- 
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tinuously growing. Comsequently, while the national consumption of 
milk- products undergoes continuous increase, the manufacture of cheese 
and condensed milk is falling off and becomes more and more incapable of 
meeting the need. 

b) Extension of the industry in the country. — Dairies are concentrated 
in the environs of the capital of the Republic and in the provinces of Buenos 
Aires, Entre Rios, Santa Fe and Cordoba. In 1907, which is the most recent 
year for which statistics are available, there were in Argentina 409 dairies, 
29 butter factories, 85 cheese factories and 56 mixed establishments, of 
which 330,23,69 and 37 respectively were in the province of Buenos Aires, 
Including the capital. The total quantity of milk treated in these establish¬ 
ments was 206 822 196 kg. of which 173 684 354 kg. in the city and pro¬ 
vince of Buenos Aires. The number of establishments nearly doubled from 
1903 to 1908. It is on the increase in all the provinces, particularly those 
of Buenos Aires and Santa Fe. 

Table I. — ExpOit and import of dairy products in Argentina 
during the period 1900-1915. 


Exports j! Imports 


Year 1 

Butter 

Cheese , 

Condeusd ! 
sterilised , 1 
Casein and 

powdered 
milk ; 

Buttei 

Cheese 

Condensed 

milk 

Matted 

milk 


kg. 

kg. 

kg. ; 

kg. 

kg. 

kg. 

kg. 

kg. 

1900 

I 056 000 j 

S56 

— i 

— ! 


1 373 882 

— 

— 

1901 

I 051 000 

1349 

— ! 

— 

— 

I 411 222 

28 213 

—- 

1902 

4 125 000' 

6520 

94 ° 74 i 

— 

120 

1 639 682 

27 312 

— 

1903 

5 330 000 

3869 

3196x4) 

_ 

1 _ 

I 129 364 

31555 


1904 

5 294 000 

7 459 

I 694 883! 

3153° 

~ 

1845 769 

43894 


1905 

5 393 000 ; 

2453 

3 020 000, 

S275 

ISO 

I 920 790 

58 793 

— 

1906 

4 405 oool 

285 

3 oSx 000! 

— 

; _ 

3 313 343 

133 185 

92771 

1907 

j 3035000! 

950 1 ; 2 035 000! 

— 

5 i 4 : 

| 3295688 

175228! II3076 

I90S 

! 3550000; 

1 000! 2 058 000! 

— 

j 345 

[ 3 667 612 

155 655 

135 331 

1909 

3993000' 

Oj 2 775 OOO! 

! 

: 35 050 

4030057; 268359 

171 O44 

I9IO 

1 2876000' 

367 

| 2 973 000 

! 

— 

4 3 2 5 476! 278368 

143 172 

igri 

j 1 396000' 

SIS', 2 169 OOOj 

— ! 

t 

4919437 

344605 

207 245 

1912 

, 3677000. 

I 942 s 3 501 oooj 

— 1 

! - 

5374584 

348 028 

224 673 

1913 

: 3784000! 

7342 

1 3446000] 

— 

J 

! 5O45O4O 

437042 

177 578 

1914 

! 3482000! 

r 

3727! 2 925 OOO j 

— 

i; — 

j 

3834367 

259 184 

138 964 

1915 

! 4 623 0001 

6053 

1 2 608 000 

| 

— 


3 313 959 

208 008 

90 I44 

I 


II. — Sanitary inspection of Milk Production and Butter Mak¬ 
ing. —Jr he sanitary inspection of milk, as^organised in the great dairy in- 
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dustry countries, does not exist in Argentina. Some municipalities alone, 
such as those of Buenos Aires, Rosario, Mendoza and Cordoba, have intro¬ 
duced compulsory tuberculin inoculation in city cow sheds(“ tambos ”); 
but as only the municipality of Buenos Aires grants an indemnity for the 
animals lost through this practice, this inoculation causes great injury to 
cow keepers. The latter often attribute disease to the inoculation, and op¬ 
pose the use of this preventive treatment. As regards rural cow sheds, 
tuberculin inoculation was imposed by the order of the 16th December 1889 
and the additional decree of the 27th May 1901. These enactments were 
set aside by the General Direction of Health in consequence of a petition 
from the Argentine rural Society, as the manner in which they were applied 
was not in keeping with the precepts of hygiene. The general sanitary police 
regulations, approved by decree of November 1906. conferred on the live¬ 
stock division of the Department of Agriculture the right of inspection in 
all that related to this branch of production. Articles 41 and 42 provide 
that all cow sheds where milk is produced and treated may be inspected 
by the above Division, for the purpose of sampling milk and subjecting it 
to bacteriological analysis. All the establishments in whose products the 
bacillus of tuberculosis has been found are compelled to pasteurise the milk 
sold or handled by them. Nevertheless, so far, this enactment has not been 
enforced. 

On the initiative of Dr. Baedomero Sommer, the municipality of 
Buenos Aires in February 1910 enforced an order promulgated on 
December 1907, declaring “ hygienisation ” of milk intended for c 
tion in the city of Buenos Aires to be compulsory. The order £ 
widest possible sense to this term “ hygienisation It was cited b 
example to other towns at the international Refrigeration Congress 
Baris in 1908. 

In Buenos Aires, the death rate for children below one yea 
1889, 19.3 % of the children born viable ; in 1909 it had fallen t 
which diminution the writer attributes to the hygienic control of infant 
food. 

An order of the Direction of Health of La Plata inposes very strict super¬ 
vision over factories of dairy products employing steam plant. 

Cream is not subjected to any sanitary measure. 

III. — Testing the Quality of Miek and Butter Maxing. — An 
inspection of this kind is only adopted by the municipalities of Buenos Aires 
and Rosario. The most frequent adulterations are watering and skimming. 
The Author mentions a curious method of effecting skimming when the 
milk is being delivered; the milkman places a skimmer beneath the seat 
of his cart, the blades being driven by means of a belt which takes its 
movement from the wheels. 

The decree of the 4th October 1904 provided inspection for butter manu¬ 
facture and the “ Comision nacional de I^echeria ” in July 1905 submitted a 
scheme for regulations under this decree. It limits inspection to the factories 
of butter for exportation; the decree has never been enforced. 

The absence of supervision of the qualit}- of milk and of butter mak- 
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ing in Argentina are said to be a considerable hindrance to the progress 
of this industry. 

IV. — Economic results obtained by the Dairy industry in the 
Argentine Republic, — According to official data, the cream and cheese 
yield of milk and the butter yield of cream are as follows, being the aver* 


ages for the years 1903 and 1905-1907 : 

Cream yield of milk. 7.25 % 

Butter yield of cream. 51.35 » 

Cheese yield of milk. 9 » 


The quantity of milk produced per cow is very variable. In urban 
cow-sheds it is 2.64 galls, per day or even more, and for some cows goes 
up to 4.4 galls. In rural cow-sheds it averages 1.3 to 1.5 gallons, but here too 
cows are found yielding 4.4 to 6.6 galls. According to M. Lahitte (1903), the 
average production of the country is 0.77 galls, per dairy cow, with a butter 
yield of 3.5 %. On the whole the butter yield is good, but the milk yield is 
low. This disadvantage, however, is parth T set off by the large number of 
cows available and the little attention required by dairy cows. The machines 
used are of the most improved types. The butter ranks fifth on the 
London market, after Danish, French, New Zealand and Dutch products; 
this is due to the length of time for which it is cold-stored in transit. 

No form of co-operation in the dairy industry exists. The writer ad¬ 
vises the installation of co-operative dairies in the distributive centres in 
order to reduce the costs of carriage by’ railway and taxes on dairies, while 
at the same time ensuring supervision of the quality of the products. 

V. — Considerations on the Dairy Industry and Dairy Pro¬ 
ducts in certain countries. — The writer studied this industry in 
Denmark, Holland and Siberia, and he arrives at the result that: 1) these 
countries owe their progress to co-operation, and Siberia also to Govern¬ 
ment action, which has enabled that country to gain within a space of 
ten years the second place in the world's output of butter; 2) the cattle 
stock of these countries is inconsiderable if compared with that of Argen¬ 
tina, which proves that it is not necessary to have a large number of cows 
in order to produce butter; 3) in Siberia, cows are badly fed and neglected 
from October to March, and drought is frequent. The writer notes this 
fact, because in some quarters the want of development of this industry 
in Argentina is attributed to insufficient feeding ; 4) in order to obtain x lb. 
of butter, there is required in Denmark 26.5 lb, of milk; in Holland, 30; 
in Siberia 22 ; in Argentina 28. 

VI. — Industrial Capacity or Provinces and Territories in Ar¬ 
gentina IN REFERENCE TO OUTPUT OF MlLK AMD MlLK PRODUCTS. — 
Quantity of Livestock and Conditions of Environmment. — In Table II par¬ 
ticulars are given as to the number of farm properties with an area of more 
than 24 acres and the number of dairy cows " vacas de cria ’' (breeding cows) 
and other milk yielding animals (ewes, goats and camels) in the provinces and 
territories of the Republic. 
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Cheese-making finds favourable conditions in the region of the Andes 
and the territories of Pampa, Neuquen, Chubut, Rio Negro, Santa Cruz 
and Tierra del Fuego, because cool animal housing quarters are available 
during the greater part of the year. 

Table II. — Distribution of Milk-yielding Animals in Argentina 
(Livestock Census of iuo8). 


! 24 

Provinces 

Buenos Aires . . . 

Santa Fe. 

Enlre Rios .... 

Corrientes. 

Santiago del Estero 

Cordoba . 

Tucuman ..... 

Salta....... 

JiW. 

Cataniarca .... 

Rioja. 

San Juan. 

San Luis. 

Mendoza. 

Territories 

Chubut. 

Neuquen . 

Pampa. 

Rio Negro .... 

Santa Cruz .... 


Dairy Breeding 


l 


45 023! 

656 640! 

4 491 5 $S 

27 104! 

186 510 

1 446 657 

13 893 

203 SOO; 

1 533 524 

10 394 

206 165 

2 38S 052 

4 359 

S8 107 \ 

222 566 

25 S96 

217233! 

89S 164 

6 443 

55 ° 9 S 

114 107 

3 453 1 

71 oi 9 | 

209 813 

4 472 

8152; 

46 456 

4 633! 

26 506 

101 403 

3 146 

59S73 

163 140 

1 65S 

3156: 

31975 

5 4S5 

59 876! 

224 399 

2 3 2 5 

22 968! 

142 774 

— 

27 846 

157 305 

— ! 

26 1951 

82 225! 

— 

24 465 1 

205 057, 

— 

250251 

128 420 

— 

x 639! 

10 075 


Sheep 

Goat* 1 

Cornel* 

21 IO 9609 

11335 


5964 II 

35 59 c 

— 

3 936 902 

31748 

— 

1 805 745 

29 978 

— 

435 839 

7°5 127 

— 

I 245 764 

8 lO 83 I 

— 

82 720 

101 394 

— 

194 590 ' 

217 054 

29 700 

535 447 

133 656 

42516 

97 524 

311548 

S 2 S 

77 2 S 1 

359 Six 

— 

61 800 

90 796 

— 

535 447 

468 216 , 

— 

1 S 7 526 

205 427 ! 

— 

1 212 501 

- , 

— 

503 221 

170 9 I 9 | 

*— 

3 065 807 

113 l 6 l ! 

— 

3 140 466 

76 698 ) 

— 

1 37 1 324 ! 

582 964 ! 

— 


Feeding of Dairy Animals. — In 1908 Argentina possessed 6 728 876 
hectares of artificial grasslands, of which 4 656 707 ha. were under lucerne 
(an area exceeding that of Denmark,) and in addition the immense rich na¬ 
tural pasturages. It also exports many concentrates (bran, oil cakes, etc.). 
Consequently the production of cheese exeeds the quantity required for the 
country. 

Measures calculated to promote the Progress of the Dairy In¬ 
dustry. — The Author in this connection, reproduces the opinions of Messrs, 
Gibson, Lahitte, BergSs, Fynn and PEREZ. They are unanimous in think- 
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ing that co-operation must be developed and an immediate demand made 
for: i) the reduction of the carriage rates and the provision of cold storage 
wagons in sufficient quantity (Lahitte, Berg&s and Fynn) ; 2) the aboli¬ 
tion or reduction of taxes (Lahitte, Berges, Fynn and Perez) ; 3) the in¬ 
spection of milk intended for consumption (Berges) and butter (Lahixte, 
BergEs and Perez) ; 4) the sanitary inspection of cow-sheds (Berges) ; 
5) the foundation of practical schools for the dairy industry (IyAHiTTE and 
Berges) ; 6) shows of animals and products (Berges, Fynn, and Perez). 

The writer is in favour of cooperation and even of compulsory co-opera¬ 
tion, as likewise of the establishment of mixed co-operative societies of pro¬ 
ducers and farmers. He studies in detail the question of the establishment 
of co-operative societies in each of the milk-producing provinces, with geo¬ 
graphical maps of the latter ; he also treats of the scientific, economic and 
legal bases for the “ hvgienisation ” of milk, and concludes by setting out 
a draft law which embraces all his desiderata. 

Practical Results . — The writer presented his essay in 1910 and from 
that date to 1916 he has secured : 1) the establishment in January 1911 
of a dairy industry bureau in the General livestock Direction ; 2) the pro¬ 
mulgation on the 20th August 1915, of a law declaring the hygienisation " 
of milk compulsory in every town with more than 10000 inhabitants, and 
proposing the establishment of mixed co-operative societies ; 3) the holding 
of a series of lectures the result of which was the creation of 5 supervising 
and inspecting societies, 2 of which in particular are in operation ; 4) the 
promulgation of a decree under date of the 17th December 1915, which 
establishes national inspection of dairy products; 5) the publication by the 
Dairy Industry and Refrigeration Bureau of an edition of 20,000 copies of 
a booklet in which the dairy qualities of cattle are discussed ; 6) the creation 
of educational provisions for the improvement of the dairy industry, in 
the facuhy of medicine and veterinary science of Buenos Aires, and in a large 
number of schools of agriculture. 

1022 - Influence of Mechanical Milking with the “ Omega” Milker on the Bacterio¬ 
logical Composition Of Milk. — Burri R. and Hohl Joh., ill Lundwirtschafthches Jcthr - 
bitch der Schweiz, XXXth 3 T ear, Part 2, pp. 241-255. Berne, 1916. 

The experimental Station of Berne-Iflebefeld has carried out a series 
of experiments in mechanical milking with the " Omega ” milker, with a 
view to determining not only the economic desirability of mechanical milk¬ 
ing imder the conditions peculiar to Switzerland, but also its influence on 
the milk production of cows (1) and that exerted on the bacteriological com¬ 
position of the milk, as compared with hand milking. 

The report submitted by the writers is preceded by a short biblio¬ 
graphical statement on the question, and gives in detail the results of the 
bacteriological analysis* of samples of milk obtained under the following 
conditions: 

1) Mechanical milking on the methods usually employed for clean¬ 
ing the milking appliances; 


(Ed.) 


(i) See B, 1913, N° 1073. 
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2) Hand milking on the methods generally practised ; 

3) Mechanical milking, steam being used for cleaning the appliances 
under special laboratory conditions. 

4) Mechanical milking, using hot solutions of caustic soda for clean¬ 
ing the appliances under normal conditions in the cow-shed and without the 
use of steam ; 

5) Hand milking with special methods of cleaning. 

The results of the bacteriological analysis comprising the determina¬ 
tion of the number of bacteria per cc., the presence of gas-producing bacte¬ 
ria of the group of Bacterium coll, and their behaviour under the fermenta¬ 
tion test, led the writers to the following observations : 

1) The quality of the milk as regard the species and number of the 
bacteria it contains, varies within much wider limits in mechanically milked 
than in the hand milked article, as an incomplete cleaning of the apparatus 
facilitates the accumulation of a large number of bacteria which, at the 
following milking, easily get into contact with the milk which is almost free 
from germs on leaving the teat. This deteriorates the keeping properties of 
the milk, and the latter must be regarded as of inferior quality both from the 
point of view of health and that of the dairy industry. 

2) On the other hand, by using special methods to ensure the utmost 
cleanliness of mechanical milking appliances, there is obtained on this me¬ 
thod a quality of milk which, with respect to purity and keeping properties 
and the number of bacteria it contains, answers all requirements ; it is 
superior to any hand milked product, on condition, of course, that the ap¬ 
pliance is applied to a perfectly clean teat. 

3) In order to obtain an equally high degree of purity with mechan¬ 
ical milking, it suffices to use a hot solution of 0.2 % strength of soda (47 
to 50° C) when cleaning the appliances inside and out which the brush, flush¬ 
ing them out before and after with a jet of clean water. 

4) In view of the facility with which mechanical milking may cause 
deterioration in the quality of milk when the above rules are not constantly 
and strictly, followed, it is desirable, both in the interests of hygiene and 
the dairy industry, that wherever the introduction of this method of milk¬ 
ing is justified from the economic standpoint, it should only be entrusted to 
conscientious and trustworthy persons. 

1023 - A New Defect in Milk Caused by Bacterium Lactis Aero genes Esche- 
rich. — Duggeli Max, in Zcit&chrUt tiir Garun^sphysiolo^te, Vol. 5 ? No. 5, pp. 321-340, 
Leipzig, 1916. 

The writer received for examination 2 samples of bottled milk suffering 
from a hitherto unknown and very pronounced defect, although the sam¬ 
ples reached the laboratory only 48 and 60 hours after milking. They came 
from a model cow-house of 36 cows producing best quality milk, ob¬ 
tained and handled with the utmost cleanliness, afterwards filtered, cooled 
to I2-I4°C and bottled for forwarding to the consumers. When the milk 
from this shed had been kept for some time, a bitter taste was observable, 
together with a typical rancid smell, especially noticeable when boiling the 
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milk ; and this fault became more strongly pronounced as the time of keep¬ 
ing was lengthened. 

All atempts to discover the presence of bitter substances failed. 

The ration of the cows was made up of good hay and crushed barley, 
not very fresh it is true, but of normal bacteriological composition. On 
studying the fresh milk of the 36 cows separately no result is obtained, but 
by keeping the different specimens of milk it was detected that the defect 
was due to one cow with a diseased teat, an old animal which had been in 
milk for a year and a half. 

A thorough bacteriological study of the above 2 specimens of milk was 
made, all kinds of cultures being prepared. The writer succeeded in isolat¬ 
ing a bacterium belonging to the group Bacterium laciis aerogenes Escherich, 
but differing from the stock form of Aerogenes, and he considers this to be 
the cause of the defect in question. It not only gives rise to abnormal smell 
and taste in the milk, but also possesses the property of making glucose 
bouillon very ropy. Furthermore, even in the presence of Bacterium 
Guntheri L- et X., it prevents the coagulation of the milk. On cultivating 
the bacterium producing the defect in question on lactose agar, the carac- 
teristic taste and smell disappear, but they can be made to reappear in part 
by afterwards cultivating the bacterium in a suitable medium (decoction 
of teat substance). 

1024 - Manufacture and Composition of Bulgarian Cheeses.— zlataroff, a.s. (Com¬ 
munication of the laboratory of the University of Sofia), in Zeitschnjt fiir L ntersuchung 
der Nakrimgs - und Genussmiitel , Vol. 31, No. 12, pjp. 3S7-394. Munster i. W., June 15,1916. 

In Bulgaria, in addition to the cheeses peculiar to the country, foreign 
cheeses (Gruyere, Roquefort, Chester, etc.) are manufactured, but their 
production does not exceed 5 % of the total output. The bulk of the 
latter is made up of the specific cheeses of the country, " Bulgarian cheese ” 
proper and “ Kaschkawal”, which are described below. 

1) Bulgarian Cheese. — Belongs to the group of ordinary white cheeses 
and the sub-group of salted soft cheeses; it is prepared from ewe's milk, 
but in a few- rare cases also from goat's and buffalo's milk. The milk is 
worked immediately after milking at a temperature of 30 to 35°C., often in 
very large quantities coming from entire mountain flocks. The milk after 
milking is passed hot through a cloth filter into large cans, and either natural 
rennet, or, according to recent practice, artificial trade rennet, is added. 
In these cans, which have -wooden lids and are surrounded by a woollen 
cover to retain the heat, the renneted milk is allowed to remain 1 Y> 3 
hours according to the outside temperature. After that time the whole of 
the milk has curdled. The curd is thoroughly stirred up for some minutes, 
and then poured into a cloth filter to remove the whey. The cloth is hung. 
up -with its contents and the whey drained off, after which the curd is put 
into wooden moulds where it remains for 2 to 3 hours. After this operation, 
the curd is cut up into regular cubes of 15 to 20 cm. each side which are well 
salted and arranged in layers in w r ooden vessels. On each layer vine leaves 
are placed, and the whole is afterwards pressed down with a stone. The 
vessel is kept in a cool spot, the whey runs off from the pieces of cheese, and 
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after a time the whole of the cheese lies in a bath of whey, in which it ri¬ 
pens ; the duration of the process of ripening varies according to the cheese 
maker. On the market, cheeses of more or less advanced stage of ripening 
are found. 

The finished cheese put on the market is completely white and is soft 
and friable. Its taste, slightly tart and piquant, varies according to the 
degree of ripening and the manner of keeping the finished product (whether 
kept on the mountain, in the valley or in town). The older the cheese the 
more it tends to take on a consistency resembling that of hard butter, so 
that it can be easily spread on bread. After keeping 6 to S months the 
cheese partly loses its taste ; if it is made with skim milk its taste is not so 
pleasant. This latter method is regarded as fraudulent, although there is 
no law prohibiting this cheese being sold as though made from full cream 
milk. A good cheese should never contain holes. 

2) " Kaschkawal — This belongs to the group of cooked cheeses and 
the sub-group of solid and sour descriptions. The raw material (milk) is 
put through the same treatment as in the manufacture of ordinary Bulga¬ 
rian cheese, but always consists of ewe's milk and never buffalo milk. 
After passing through the filter the mass of curd is wrapped in the cloth and 
the latter is twisted so as to wring out the whey ; to promote drainage the 
casein is also pressed by hand. These operations distinguish “ Kaschka- 
wal ” manufacture from that of ordinary Bulgarian cheese. When the 
whey is drained off, the casein is put into wooden moulds, then thorough^ 
triturated between the fingers ; the cloth is twisted a second time and the 
curd once more pressed by hand to force out the rest of the whey. 

For this secondary fermentation the curd, freed from the whey, must 
remain in the cloth for some days. If the rveather is hot, the secondary 
fermentation takes from 3 to 5 hours ; if cold, 2 days. The process is 
judged according to the colour of the mass, which should be a light yellow, 
and the content of “ eyes which must have a diameter amounting to 1 cm. 
If fermentation takes place slowly, owing to low outside temperature, whey 
is poured into the curd. 

On completion of the secondary fermentation, the casein is cut up 
into long pieces of an average weight of 50 to 60 gr. which are placed in a 
water bath at 5o-6o°C.; they are left in this for 8 to 10 minutes and tho¬ 
roughly kneaded by hand. The paste thus becomes spongy and is shaped 
into balls weighing 1, 2, 5 or 7 kg., which are placed in metal moulds; here 
they remain 3 to 5 (lavs, cooling and solidifying. 

When this operation is completed, the balls are taken out and salted, 
and kept in layers. The cheese should be salted every day for 10 to 25 
days, and is then kept in a well ventilated spot. The cheese is stored for 
about 1 month until fermentation is completed. 

" Kaschkawal ” is found on the market under two names : “ fresh ” 
Kaschkawal which is offered for sale immediately after salting, and “ old ” 
Kaschkawal or the completely ripened article. The colour of Kaschkawal 
is light yellow; the slightly tart flavour resembles that of original Gru5 r ere ; 

10 



1366 


INDUSTRIES DEPENDING ON ANIMAL PRODUCTS 


Table I. — Composition of ordinary Cheese and of “ Kaschkawal 


Constituents J 

Ordinary cheese 

20 samples 

« Kaschkawal» fresh, 
10 samples 

«Kaschkawal» old, 

17 samples 

1 

Watei. i 

42.37 to 64.06 % 

3S.90 to 44.90 % 

24.91 to 33.92 % 

Proteins.. 

14.08 )) 27.51 

21.84 » 27.40 

19.06 )) 27.46 

Decomposition Products of 
proteins.. . 

2.20 » 5.88 

2.12 » 3.62 

8.08 » II. 14 

Fatty substance.| 

9.75 » 25.10 

22.88 » 28.12 

27.05 » 34*03 

Total ash. 

| 3.45 * 4*94 

2.90 » 4.38 

4*99 » 7*75 

Sodium chloride.! 

| 1.10 » 3.12 

0.20 3 ) 1.68 

2.02 » 4.20 

Lactose, lactic acid, etc., by ! 
difference.; 

j O.27 ;) 6.05 

! — 

— 


Table II. — Modifications of the proteins in “ Kaschkawal ” in course 

of ripening . 




Age of the cheese 


Unaltered proteins 

Water soluble 
protein 

Fresh, on 

leaving the water bath 


31-08% 

0 % 

3 days after leaving the water 

bath . . . 

30.08 


6 

>) 

A 3 ) 3 ) 

>) ... 

29.12 

1.96 

10 3 ) 


i) » a 

» . . • j 

28.22 

2.86 

15 a 

•) 

j» 3 ) 3 ) 

33 . . . ! 

26.78 

4*30 

20 >> 

:) 

3 ) 3 ) >) 

A . . . | 

23.97 

7 * 11 

25 » 

3 ) 

3 ) >3 » 

a . . . i 

22,31 

8.69 

30 13 

'■) 

•) )> )) 

}> * . * 

20.93 

10.15 

40 ;) 

fl 

A )) » 

H * • • 

20.20 

10.80 

60 a 

3 ) 

» a » 

)) • . * 

19.80 

11.28 


its consistency is very firm ; there are few holes or " eyes ” in the body of 
the cheese (their diameter being 0.5 to 1 cm.). 

b The chemical composition of " Kaschkawal” was studied by the writ¬ 
er in the laboratory of applied chemistry of the University of Sofia. Ta¬ 
ble I sums up the results of 27 analyses and shows that the composition of 
" Kaschkawal ” generally resembles that of Dutch cheese. 

The chemical composition of “ Kaschkawal ” was more thoroughly stu¬ 
died by determining the unconverted proteins and those which had become 
soluble in water, in reference to the different periods of ripening. These 
analyses (reproduced in Table II) were made in the uplands, where " Kasch- 















INDUSTRIES DEPENDING ON AN1MAU PRODUCTS 


* 3^7 


kawal ” is generally manufactured, according to samples from one and the 
same piece of cheese. From them it may be concluded that the process of 
ripening first progresses with fair rapidity, then slows down, and ends after 
40 days. 

At the close of his work the writer gives some information as to the 
national importance of cheese-making in Bulgaria. Before the Balkan 
wars the total production was 22 to 25 million kilograms per year. The 
greater part of the cheese is consumed within the country'. From 1907 to 
1911, the exportation of ordinary Bulgarian cheese attained the following 
figures : 


Year 

Quantity 

Value 

— 

— 

— 


in kg. 

in francs 

UJJI . 

, . i 087 775 kg. 

$94141 fr. 

1910. 

543 105 

415 35 s 

!>/)() .... 

620 312 

4**3 419 

1908 . . . . . 

456 160 

335 <>7<$ 

1907 

704 539 

548 627 


It is chiefly exported to Turkey (Constantinople), but also in small 
quantities to Egypt and Greece. 

The production of “ Kaschkawal 33 is less extensive. In the five-year 
period preceding the Balkan w r ar it amounted to about 5-6 million kilo¬ 
grams. “ Kaschkawal ” is made in specially equipped cheese factories. 

From 1907 to 1911, exportation showed the following figures. 


Year 

Quantity 

Value 

— 

— 

— 

I9II. 

2 336 *50 kg. 

3119 293 it. 

. 

4 073 450 

3 47S 501 

IQUQ. 

x 746 509 

4 103 459 

1008 ... 

2083 H 4 

4 *40 317 

1907 . 

I l 86 222 

2 060 641 


“ Kaschkawal ” is chiefly exported to Turkey, but small quantities 
also go to Egypt and Greece. 

1025 - Researches into the Content of Bacteria and Catalase in Hen’s Eggs.— rull- 

mann, in Centralblait fiir Bakiev wlogte, Parasiienhundc and Infckttonskrankheiien, Voi. 45, 
No. 6-12, pp. 219-230. Jena, April 22,1916. 

These researches have demonstrated that in eggs free from bacteria 
catalase is an original substance. It occurs both in fresh and in preserved 
eggs. Its quantity, independently of the age of the eggs, varies from 
0.5 cc. to 7.6 cc. per 10 cc, of substance. 

In broken eggs, the quantity of catalase showed a reduction as early 
as 24 hours after breaking. In one case, however, it increased from 2.5 cc. 
to 5 cc. 

The catalase contained in rotten eggs could not be determined by means 
of Eijk&iax’s fermentation tube without having been diluted. The diluted 
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catalase was diminished during the first 6 days when kept in an ice safe, after 
which the amount remained stationary. 

All the eggs, with the exception of those in process of putrefaction, 
were free from bacteria. 

1026 - Fanner’s Elevators in Minnesota, United States of America.— weld e d. it., 

in The Ummsiiy ot Minnesota , Agricultural Experiment Station, Bulletin 152, pp. 1-24. 

Univtrsity Farm, St. Paul, August 1915. 

The movement which led to the establishment of farmer's elevators 
seems to have had its inception about 1890 in the State of Minnesota, Be¬ 
fore that time, the grain trade (bulking, storage and forwarding) was in the 
hands of companies owning elevators along the railway lines (line elevator 
companies), having their principal office in towns such as Minneapolis and 
Chicago. At the outset, although these companies rendered great service 
to the grain trade, they showed themselves at times to be hard bargain 
drivers in their contracts with the growers from whom they bought the grain 
direct; they also forced prices up and down according to their interests. 
Although these practices were perhaps not so current as is generally sup¬ 
posed, farmers, haring got wind of them, became distrustful of the state of 
things. They therefore combined to erect co-operative elevators, the num¬ 
ber of which rapidly increased, to the detriment of the elevators belonging 
to non-agricultural Societies or Companies. In 1906 there were 1199 Com¬ 
pany elevators in Minnesota as against 151 farmer's elevators. I11 1912, 
according to the Railroad and W arehouse Commission, these figures changed 
to 777 and 300 respectively. This Commission regarded as elevators be¬ 
longing to farmers those which styled themselves farmer’s elevators, though 
in reality many pass under that name without really belonging to farmers. 

On the 1st January 1914, an enquiry was opened by virtue of a law* 
passed in 1913 by the legislative body of Minnesota, authorising the Uni¬ 
versity of -Minnesota to collect annual reports on the cooperative movement. 
According to this enquiry, at the 1st J anuary 1914 there were 270, and at 
the 1st January 1915, 27S elevators in respect of which farmers held more 
than 50 % of the shares. The total business turnover done by the 270 agri¬ 
cultural societies existing in 1914 and owning elevators may be estimated 
at 830 000 000; these societies sell about 30 % of the whole of the grain sold 
by the farmers of Minnesota. 

The enquiry laid down the bases on which an elevator may be con¬ 
sidered as “ co-operative ”. The three essential points in co-operation are: 
the principle of the individual vote in resolutions (instead of the system of 
voting by which each member has a number of votes proportional to the 
shares he holds), limitation of the number of shares which may be held by 
one member, and distribution of profits rateably to the business transacted 
by the Society with each member. About one third of the Societies limit 
the interest paid on shares and distribute the profit balance in proportion 
to the business done by each partner. The interest paid on the shares 
ranges from 5 to 10 %. In other words, the rateable distribution of profit 
has not been that most commonly adopted, and where it has been adopted, 
the society generally pays a higher rate on shares than the current interest. 
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Consequently farmer's elevators are not, properly speaking, co-operative 
undertakings in the true s^nse of the word. 

The dividends paid by the Societies are of course very variable. In 
1913-1914, the position of these establishments was very piosperous. Of 
the 161 Societies about which the writer possesses information, 64 paid no 
dividends (20 of them losing money), 66 paid a dividend below 10 r n , 18 a 
dividend between 10 and 20 ° (J , 8 between 20 and 30 ° 0 , and 5 a dividend 
exceeding 30 %. 

The managers of farmer's elevators were, at the beginning, often much 
under-paid, which resulted in certain mishaps. At present the salaries of 
managers range from S6o to 8163 P er mouth, with an average of 890. 
The reports received for 1912-13 show that in those elevators which 
were losing money the manager's salaries were about 810 per month less 
than those of the managers of profit-earning elevators. The managers are, 
in the majority of cases (7S.2 %), required to deposit security varying, 
according to the elevators, from 1 000 dollars to 25 000 dollars. 

The writer next gives indications on the cost of handling grain in ele¬ 
vators, which is variable according to the amount of business transacted, as 
appears from the following figures : 


Codt ut handling 

Number ot bushels handled per bushel (Cents’i 

11 Hill 5< n nou to 10" oi-i, 

i * u ooo „ 150000 

, isooro „ -nooou 

,, 200 000 500 000 

„ 300 OOO „ 400 000 

When farmers bulk their goods in their own elevators, they reduce the 
cost of handling, and therefore get higher prices for their grain. Probably 
farmer's elevators save those concerned about i ooo ooo dollars per annum 
in Minnesota. 

The farmers utilise their elevators for the purchase of the different 
goods they need; this business is of very great importance in Minnesota. 
In 1912-13 the purchases amounted to about 2 ooo ooo dollars, comprising 
coal, flour, food, etc.: 63 % of the elevators engaged in the purchase of coal, 
41 % food, 40 % flour, 33 % binding string, iS % seed, and 16 % salt. 
Business was also transacted relating to cement, agricultural implements, 
timber, fencing material (including iron wire fencing), and oil. 

At the close, the Author gives advice as to the mode of organisation of 
a Society and a specimen of by-laws. 


1 2 
1 .15 





PLANT DISEASES 

DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 


1027 - Researches as to Injuries caused by Lighting-gas to Plants. —sokauer Paul., in 
Zcitschnft ntr Pflanzenkrankheiten, Vol. 26, No. 3-4, pp. 129-183. Stuttgart, June 1, 1916. 

At the request of the Berlin Gas Works the writer made experiments, 
the results of which are set out in the present work, on the damage caused 
to plants by lighting-gas. These experiments were conducted in the large 
parks of Berlin, which proved well adapted for the purpose. 

The writer proposed in the first place to ascertain by experiment the 
character of the toxic effects due to lighting-gas. Hitherto the blue colour¬ 
ing of the roots was regarded as a satisfactory indication, but these experi¬ 
ments have made it clear that this phenomenon often gives a misleading 
result. Systematic experiments were begun in the spring of 1913, with 
Primus Padus,Ulmiis scabm, Carpinus Betalus , Viburnum Opulus , Quercus 
pedunculata, Ulmus campestris, Urtica dioica, Syringa vulgaris and a large 
number of ornamental plants. 

In all plants suffering with gas poisoning it was observed in the first 
place that the chlorophyll was attacked, disappearing little by little. The 
process of assimilation and the formation of new organic substances, in 
spite of the presence of all factors of growth, are impeded in soil permeated 
with lighting-gas, and the plant utilises its own substance for intramole¬ 
cular respiration. These phenomena indicate the existence of a process 
of asphyxia through the want of oxygen in the roots. If lighting-gas effec¬ 
tively acts on the roots, the consequence of intramolecular respiration also 
appears on the overground parts of the plant. That is why those parts of 
the leaf which receive the least sap (edges of the leaf) are the first to show dis¬ 
coloration or disappearance of the chlorophyll, and also why the first signs 
of withering (appearance of dry spots and edgings) appear on the edges 
of the leaf. 

With the drying of the periphery of the green organs, and the reduction 
of evaporation, an excess of water is observed as a consequence in the lower 
parts of the stalk and roots of the plant. This phenomenon is noticed at 



DISEASES NOT DUE TO PARASITES OR OP UNKNOWN ORIGIN I37I 


the point where the parenchyma has the most powerful reaction, namely in 
the bark. The consequence is often wet rot and death of the base of the 
stalk. This is the case of what is called “ Lohkrankheit ”, the cause of 
which is too large a supply of water through the roots. 

Among the injuries caused to the leaves, the appearance of transparent 
spots rapidly spreading is characteristic in some large-leaved plants. 

In an atmosphere of gas, transpiration falls ofi greatly for each gram of 
fresh substance. If the plants have an abundant amount of water at the 
time of reduction of the evaporation coefficient, a great accumulation of 
water takes place in the organs of transpiration. Under the influence of 
this accumulation it is observed in rapidly growing plants that the cells of 
the separation layer become gradually less coherent, and the result is the 
fall of the leaf (in Fuchsia , Begonia and Azalea). In Tax us and other trees, 
big lenticular swellings were observed on the roots in consequence of too large 
a water supply. 

1028 - Studies on “ Dorrfleekenkrankheit 55 (Dry spot Disease) in Oats (1). — Schikorra 

W., in Centralblntt fur Bakteriolo^ie, Parasitenkunde und Infektionskrankheiien, Vol. 45, 

No. 18-25, PP* 57S-586. Jena, June 19, 1916. 

For the last two years it has been observed in Germany that growing 
trials of oats carried out in pots are liable to the appearance of a character¬ 
istic disease often producing death of the leaves. In 1913-14 the disease 
appeared to a limited extent only, not hindering the experiments, but such 
was not the case this year, the oats becoming diseased both in pots and in 
the open field ; therefore the causes of the disease had to be studied. 

It was found to be the disease called “ Dorrfleekenkrankheit ” of oats by 
Cuausen-Heide ; it is distinguished by the fact that the leaves of the oats, 
after normal growth, show pale, greyish-yellow spots the tissues of which die, 
and the leaves break. The disease is known in Upper Bavaria under the 
name of " Haftersucht ” and in Sweden under that of “ Graufleckigkeit ” 
of oats. The cause, according to Kiusson-Ehee, Eriksson, Krause, etc. 
is Scolecotrichum graminis , but recent experiments have -shown that typi¬ 
cal <f Dorrfleekenkrankheit ” is a disease of the soil, often promoted by also 
manuring with artificial fertilisers. 

The writer made experiments on the outbreak of the disease by studying 
the influence of manuring with artificial nitrogenous fertilisers: 5 experi¬ 
mental pots each containing 6 kg. of clayey-sandy soil were given a basal 
manure of 5.5 grins, of dipotassium phosphate, after which 0.5 gms, of nitro¬ 
gen per pot was added. As nitrogenous manure there were used, by way 
of comparison with each other, pure nitrate of soda, sulphate of ammonia, 
urea, nitrate of urea, cyanamide, ammonium chloride, Rehmsdorf nitro¬ 
genous manure (organic nitrogenous manure), ammonium bicarbonate, and 
the double sulphate of ammonium and soda; 5 other pots received no 
nitrogenous manure and served as controls. 

The observations made on the plants cultivated in these pots gave 

(Ed) 


(1) See also B. June iqr 4. No. 575. 
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a very different idea of the nature of the disease in each case. According 
to the degree of disease, the following results were obtained : 


Oats very badfy attacked * 
Oat c badly attacked: 

Oat* clearly attacked: 


Oats hardly attached at ali: 


Rehmsdorl mantiie meal. 

Nitrate of soda, urea, Titrate cf urea, 
ammonium bicarbonate. 

Double sulphate of ammonia and 
soda, cyanamide, sulphate of 
ammonia. 

Ammonium chloride. 


On adding i gram of nitrogen to the pots it was found that the nitrate 
of urea had given a better result than the nitrate of soda. According to- 
the degree of the disease there is obtained : . 


Oats very badly attacked : 

Oats badly attacked: 

Oats clearly attacked: 

Oats weakly attacked: 

Completely healthy oats: 


Rehmsdr-if manure meal, nitrate 
of soda. 

XTrea, ammonium bicarbonate 
Nitrate of urea, cyanamide. 
Sulphate of ammonia, double sul¬ 
phate of ammonia and soda 
Ammonium chloride. 


It will be seen from these facts that even the very best fertilisers may 
often be the most injurious to the plants. 

The table of crops shows that the best yield was obtained through 
ammonium chloride, because it checked the progress of the disease, while 
the best nitrogenous manure, nitrate of soda, gave a less satisfactory result. 
It should be noted that at the beginning of growth, before the onset of the 
disease, the plants manured with ammonium chloride were not the best in 
appearance, but later on there was a change in this. 

The writer has also studied the influence of various potassic and phos- 
phatic manures and lime on the “ Dorrfleckenkrankheit», by manuring 
pots with doses of these fertilisers. The experiments were continued for 
5 consecutive years. They showed that a heavy lime manure had assisted 
the onset of the disease. 

In another series of experiments the writer mixed the ordinary light soil 
of a field successively with marsh soil, marl, clay and straw, and then stu¬ 
died the relations between these additions and the outbreak of the disease. 

On the plot which had received marsh soil the oats were most clearly 
attacked ; on those which had received marl and on the control plots the 
disease was not so strong ; on the plots which had been given straw manure 
the plants showed but few spots; finally, on the plots which had received 
clay the plants were hardly attacked at all. These observations agree with 
those obtained by Ciausen, Tacke, Hudig and Zimmermann on ordinary 
sandy, marsh} 7 and clayey-silicious soil. It is difficult to give a precise ex¬ 
planation of this phenomenon, but probably the temperature of the soil 
plays a part, a high temperature being favourable to outbreak of the disease. 

As regards the relations between artificial fertilisers and the appearance 
of the disease, the writer concludes that the disease is promoted by physio- 
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logically alkaline manures such as Chilean nitrate, basic slag and lime. It 
may therefore be controlled by manures with a physiologically acid reaction, 
such as ammonia, potash salts and superphosphate. This hypothesis is 
born out by the writer’s experience of soils that are most favourable to the 
disease. 

It is intended to continue the experiments. 

1029 - The Possibility of Recovery of the Slips of a Vine suffering from" Bramble- 
Leaf” (1). — Pantanelli E , in Le Stazioni spenmentali itahane , Vo!. NI* 1 N, Part 5-6, 
pp. 249-296. Modena, 1916. 

Experiments carried out for the purpose of ascertaining: 

1) Whether the wood taken from vines suffering with Bramble- 
leaf (court-noue or “roncet”) produces in all cases plants and vines 
showing the same disease ; 

2) Whether vine plants affected with bramble-leaf can be cured by 
suitable treatment or under favourable conditions of growth ; 

3) Whether such recovery is real and durable or apparent and 
transitory. 

In the course of these experiments the following facts were brought 
to light: 

Slips taken from vines affected with this disease and planted in any soil 
began their spring’growth by forming buds which exhibited bramble-leaf. 

The disease of the shoots, slips or plants consisted mostly in deformation 
of the leaves (laciniation, twisting of the toothed edges, spotting in the 
case of Riparia and Rupestris, asymmetry and formation of blisters on 
the leaves in Berlandieri) and in a strongly pronounced internodal distor¬ 
tion of the branches. In the spring, above all in the case of Rupestris, Ri¬ 
paria, 420 A, the leaves showed pale or blackish spots, but never to the same 
extent as in the parent vines suffering with mosaic bramble-leaf. Leaves which 
had grown from the month of May onwards, although deformed, were ge¬ 
nerally without these spots, which sometimes reappeared on the last leaves 
the growth of which had taken place at the end of autumn (November- 
December) : they then also appeared on some of the last leaves of plants 
remaining healthy in appearance. These symptoms are identical with those 
produced by rapid falls of temperature during the formation of the buds. 

The slips taken from vines attacked by bramble-leaf often recover in 
the course of growth ; precisely the same thing, for that matter, is observed 
in the parent vines, that is to say, after a first stunted development the bran¬ 
ches form internodes which grow continually longer and end by being of 
normal form ; the leaves were less and less deformed and their shape and 
dimensions at last became normal. 

It is a rare thing for slips taken from vines suffering with bramble- 
leaf not to have' stunted buds suffering from the disease at the outset. 
When this case did occur, especially in Berlandieri and its hybrids as well 
as the European-American crosses, it is explained by the fact that the slip 
has been taken from the non-diseased tip of a branch. 


{Ed.) 


(:} See also B . July 191.1, No. 68}.. 
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As a general rule, the disease is reproduced on the first buds of the slip, 
with the same intensity and the same' appearance as it had exhibited in 
the previous year on the corresponding leaves and the internodes of the 
branch of the parent vine. 

Furthermore, the experiments described in this work have brought 
out a number of shades and gradations of this phenomenon of preserva¬ 
tion of bramble-leaf in the layer-slips so much so as to point to the possi¬ 
bility of an effective, slow and gradual cure of plants taken from diseased 
vines. 

The slips of the Berlandieri and their hybrids, the European-Ameri¬ 
can hybrids and Riparia, above all, recovered more rapidly during the sum¬ 
mer than the slips of -Rupestris, and among the latter varieties the most 
liable to the disease are the most difficult to cure. For instance, the pro¬ 
portion of plants which recovered in summer, all conditions of soil and rear¬ 
ing being equal, is less in the case of the varieties of Rupestris du Lot 
than of Rupestris metallica. 

Furthermore, the more readily the diseased slips take root in a given 
soil, the more easily the}’ recover. The recovery which occurs in summer is 
proportional to the root growth, in respect both to the number and thick¬ 
ness of the roots put forth by the slip. It follows rather than precedes the 
production of root apparatus sufficing for the needs of the aerial portion. 
The question involved therefore is that of an abundance of roots relatively 
to the size of the slip. For instance, a plant with fine stalk recovers in summer 
even if it has only few roots, while a slip as thick as those often taken at the 
base of branches, needs the growth of numerous roots before equilibrium 
is established between the demands of the foliage and the potentialities 
of the absorption apparatus. 

Whatever the factor influencing the production of roots, it also in¬ 
fluences the recovery of the diseased branches in summer. " Thus the treat¬ 
ment of the slips with different baths at the time of planting very much 
facilitated their recover}’, not owing to any disinfecting action, but because 
some olthe substances applied stimulated exchanges favourable to a great¬ 
er root production. In 1907 the best results were obtained with ferrous 
sulphate, phenol and hot water; in 1908, with phenol, ferrous sulphate and 
hot water; in 1909, with formalin, phenol, acids and hot water; in 1910, 
with ferrous sulphate, sulphuric acid and lysol. 

The difference^observed between the behaviour of diseased slips planted 
on propagation beds already partly exhausted by use and those planted on 
beds which had been fallowed, was still more interesting. In the latter case 
the diseased slips at once formed a strong root system, while in partly used 
up soil the diseased slips struck root very poorly, and in summer there 
was little or no recovery. 

The writer has made trials of different crops with a view to finding out 
which is most adapted to rest the fatigued soil for the purpose of vine-grow¬ 
ing ; leguminosae contributed largely to better rooting of the slips, and on 
the beds where bean ensilage had been carried out the proportion ol reco¬ 
veries in summer was usually found to be higher. 
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Exhausted propagation bed Fallowed propagation bed 
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39 

13 
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44 

42 

» 

' 37 , 
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17 
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)• 

0 

iS 

2" 


49 

246 ; 

20 
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» 
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It remains to be seen whether this recovery taking place in the summer 
is only temporary, or whether in reality the vines infested with bramble- 
leaf tend to recover in the course of time; 200 affected slips of Rupestris du 
Lot taken from the nursery bed of Noto (Sicily), were planted in 1909 at Tro- 
baso, near Lake Maggiore, in a soil which had before been put down to vine. 
In the spring of 1909 there were rather frequent late frosts there, and the al¬ 
ready developed and barely opened buds remained covered with snow for 
a w-eek. The first shoots which came out were very much curled, but in 
the summer the branches recovered completely. In the following year, 
1910, the spring buds were still slightly deformed, but the vines showed 
vigorous growth in the summer. In 1912 not the slightest trace of bramble- 
leaf could be discovered any longer, and the growth was extremely vigorous. 

This result would seem to prove that slips suffering with 14 court-noue, " 
even those of the most sensitive stock, such as Rupestris du Lot, can recover 
from this disease in a few years if placed under conditions entirely favourable 
to their taking root. 
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1030 - New Species of Parasitic Fungi discovered in Ganada.— dearness John., in Myce- generalikbs! 

' logia, VoL VIII, No. 2, pp. 98-107. Lancaster, Pa., 1916. 

Among the species described the following deserve particular mention: 

1) Placospkaeria cornicola n. sp., on the living leaves of Cornus Nut - 
tallii Aud., in the island of Vancouver (British Columbia), September 1914; 
the diseased parts take on a bright red and afterwards a yellow 7 colour while 
many black stromata appear and tend to run together; 2) Cytodiplospora 









MEAN'S 

Of PREVENTION 
AND CONTROL 


1376 MEANS OF PREVENTION AND CONTROL 


parallela n. sp., on Acer nigrum Michx., at Byron (Ontario), October-No- 
vember 1903 ; stromata containing 5 to 15 pycnidia, scattered irregularly 
or arranged in more or less continuous parallel lines; 3) Ascochyta Achlydis 
n. sp., on Achlys triphylla D. C., in the island of Vancouver, 9th June 1915 ; 
on the leaves attacked spots are observed, some of which are small in size 
(2 mm.); others, fewer in number, are 1 cm. in diameter and have a dark 
red border; 4) Diplodia Nuttattiae n. sp. on Nuttallia cerasiformis Tovr. and 
Gr., at Victoria (British Columbia), April 1915; the pycnidia are placed round 
the lenticels, which likewise serve as a passage for the parasite ; 5) Septoria 
adenocaulonis n. sp., on leaves of Adenocaulon bicolor Hook, in British Colum¬ 
bia, May 1915; 6) S. angularis Dearness and Bartholomew 11. sp., on leaves 
of Solidago latifolia L. at Komoka (Ontario), June 1913 ; 7) S. lupincola n. 
sp., on leaves of Lupinns perennis L-, at Oakland, near London (Ontario), 
July 1915; 8) S. sanguined n. sp., 011 Riles sanguineum Pursh, in British 
Columbia, September 1912; 9) S. Macrosporia n. sp., on Chrysanthemum 
Leucanthemum , at London, October 1915; 10) Leptostromella conigena n. 
sp., on cones of Picea Abies (L.) Karst., at London, April 1915; n) Melan- 
conimn pamtlmn Dearness and Bartholomew n. sp., on dead branches of 
Betnla populifolia Marsh, along the south-eastern shores of Lake Huron 
(Ontario), May 1912. 

Further mention is made of Cylindrosporium Craiaegi Ellis and Ev.,„ 
on leaves of Crataegus hrevispina in British Columbia, September 1914; 
C. Toxicodendri (Curtis) Ellis and Ev. on living leaves of Rhus Toxicoden¬ 
dron , etc.; Ramularia Lapsanae (Desm.) Sacc., on Lapsana communis L. 
at Elgra (Ontario), July 1913, etc. 

1031 - Seed Sifting as a Means of Controlling Fungous Diseases. — Henning Ernest., 
in Kungl. Landtbruks-Ahademiens Handhngar och Tidskrut, Eth. Year, No. 4, pp. 2S2-300. 
Stockholm, 1916. 

According to Zimmermann, the niycelia of certain parasitic fungi 
may retain their vitality for five years in the seeds of grass plants. The 
writer had satisfied himself a long time ago that the appearance of Ustilago 
Tritici was clearly related to the time and conditions of flowering. While 
it occurs very rarely on Hordeum distichum erectum, with close ear, which dur¬ 
ing the phase of fertilisation keeps its flowers entirely enclosed in the glumes, 
it is on the other hand very frequent in H. distichum nutans , with loose ear 
and in which at the time of fertilisation the flowers at the tip and sometimes 
those at the base of the inflorescence open. At that moment, the numerous 
spores of Ustilago carried by the wind penetrate the floral organs, grow and 
take up their abode in the mass of the grain. For loose-eared varieties of 
barley therefore itwould be desirable to remove these infected grains at the 
time of sowing. A feature by which they may be distinguished is their size. 
The grains inserted at the tip and at the base of the inflorescence are .distin¬ 
guished by smaller bulk, and between the bulk of the grains and the per¬ 
centage of infected plants, as the Author was able to prove by many experi¬ 
ments, the following inverse ratio exists: 
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(Ustibgo nuda). 

length of grains in mm. 2.0 22=5 25-- 2.75 5.0 

Percentage of infected plants . . . 3.2 U L 46 % i.y ° t 1 “ n.t 

The choice of bulky grains also allows of reducing Ihe number of plants 
infested with Hchninihosporium gnr*:inci: f }i, as results from the following 
data: 


Eesgth of giturs in mn.. 2.0 2.25 25.0 2.7? 3" 

Percentage cf mkcted plant 1 - . 42 ? c ; ( .32 ® 0 35 fi u , 2,2 ' 233', 

Experiments conducted at Ultuna have shown that oat plants grown 
from small seeds are more liable to attack by Puccinia grantinis . 

From the foregoing it follows that the sifting of seed may in many 
cases furnish a method calculated, not perhaps to get rid completely of the 
germs of certain diseases, but at any rate to diminish to a notable extent 
the percentage of infected plants. 

1032 - Economic Data relating to the Treatment of Potatoes with Bordeaux Mixture 
against Alternaria Solani. — See No. 1014 of this Bulletin. 

1033 - Diplodia Zeae , the Cause of Dry Rot in Maize. — van der Bijl Paul a , in 
Union ct South Amen, Department of Agriculture, Division or Botany and Plant Pathology t 
Science Bulletin No. 7, pp 1-60, PI. 1-15 Pretoria, 1916. 

The disease known by’ the name of “ dry rot ” in maize is produced by 
the fungus Diplodia Zeae (Schw.) Lev., reported so far in Europe, America, 
Australia, and at various points in South Africa. 

One of the most conspicuous symptoms of the disease is the appearance 
of a dense growth of whitish mycelium, which develops in the furrows be¬ 
tween the caryopses, makes its way to the centre of the bracts, surrounds 
the filamentous stigmata and forces them against the internal face of the 
bracts — which become discoloured, — and afterwards forms round the ear a 
large dry envelope, formed by the hvphae of the fungus. 

The caryopses of the diseased ears are stunted and light in weight, dark 
in colour, and are easily detached. The colourless segmented hvphae, of 
a breadth of from 1.15 to 3.0S jjl are not capable of perforating the cell parti¬ 
tions, but they generate into the interstices of the cells and vessels through 
the areolae. The mycelium in itself is not distinguished from other fungi 
(Fusarkmi spp.) parasitic on maize. On the other hand, a characteristic of 
the genus Diplodia is the small black pvenidia which usually grow on the 
edge of the alveolae, as may easily be seen on breaking the diseased ear 
across. They are however also found embedded in the mycelium on the 
caryopses and bracts, and sometimes even in the culm, near the nodes or at 
a point corresponding to some lesion. 

The shape and size of the pycnidia vary greatly; they may be pear- 
shaped (from 187.5 to 337.5 p,), ellipsoid (150 X 330 (x), spherical or spheroidal 
{from 200 to 275 jjl). The wall of the pycnidium is formed of two layers 
of cells, and on its internal face grow the hymenium and the spores, bilocular 
(rarely trilocular), straight or slightly curved, cylindrical, brownish-black 
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and of variable dimensions: 19.8 — 33 X 4.95 — 6.6 [jl. The conidiophores 
are unicellular, colourless, with rich content of protoplasm and measure 
6.16—10.75 X 1.54 — 1.55 [x. The spores are of low resistance power, and 
although they are able to pass through the alimentary canal of animals 
without undergoing apparent deterioration, their vitality is nevertheless 
greatly impaired; exposure to the sun delays their germination; the germina. 
tion capacity dies out entirely in spores one year old. The writer has stud¬ 
ied the growth of spores under anaerobic conditions, with various degrees 
of alkalinity and acidity, after exposing them for 2 hours to the action of 
freezing mixtures. In plain agar the fungus grows little. On the other hand, 
if a little oat flour is added to the agar a rich growth occurs. Among the 
fungicides examined the best results were obtained with lithium salts, which 
stop the growth of the mycelium and prevent the germination of the spores. 

As means of control against dry rot it is advised : 1) to remove from 
the fields and destroy by fire all vegetable residue which, if left there, would 
become centres of infection; 2) to discontinue maize-growing for some 
years in the infected zones, and also in the adjoining fields. 

As was stated above, the diseased caryopses are distinguished by their 
light weight which is brought out clearly by the following table : 



Weight of ear 
without bracts 

length of ear 

Weight of caryopses 

Weight of rachis 


healthy 

inoculated 

healthy 

inoculated 

healthy 

inoculated 

healthy 

inoculated 


g 

g 

cm 

cm 

g 

g 

Of 

g 
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252 

154 

19 

18 

210 

96 

42 

56 

2 

294 

252 

*9o 

23 

224 

162 

84 

70 

3 i 

224 

196 

18.5 

18.5 

I6S 

154 

70 

42 

4 | 

238 

1S2 

19 

19 

196 

140 

84 

42 

5 

23S 

196 

18.5 

17 

182 

I40 

56 

56 

6 1 

322 

i 252 

I 20-5 

: 21,5 ! 

2 5 2 i 

196 

70 

56 

7 

392 

j 294 

! 23 

22 l 

308 j 

224 

84 

70 

8 

Average 

, 336 

‘ 210 

1 

|2,5 

1 

23,5 

266 ; 

1 

196 

56 

1 

1 

42 

per ear 

! 2S7 

i 217 

1 

19.687 

20.312 i 

1 

225.75 | 

H53o 

66.25 

54.25 


The average loss of weight of the caryopses is therefore 27.8%, and, 
in serious cases, it may even amount to 50 %. 

The alteration of the grains is due largely to the action of a diastatic 
enzyme secreted by the mycelium of Diplodia , which attacks and destroys 
the embryo and the starch grains. 

Another enzyme afterwards separates the fatty substances, which ac¬ 
counts for the reduction in the fat content in the infected maize. When 
fed to livestock the latter does not cause any poisoning but the deteriora¬ 
tion in its composition really does not make it a food to be recommended. 
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1034 ~ Researches on the Silver-seurf Disease ( Spondylocladium atrovirens ) 

0! the Potato (1). — Schultz S. Eugene, in Journal of Agricultural Research , Voi. VI, 
No. ic, pp. 339-350. PI. XlyV-XIyVIII Washington, D. C., 1916. 

The researches made in connection with the potato disease known as 
“silver scurf", and caused by Spondylocladium atrovirens Harz., show that 
in spite of the great differences in the size of the spores (which had led some 
writers to assume the existence of two different species, with macrospores 
and microspores), there really exists only a single species. This follows 
clearly from the fact that by cultivation in pure lines (namely, from a single 
spore) conidia are obtained measuring from iS to 64 pi. S. atrovirens ex¬ 
hibits a negative heliotropism, which does not materially affect the develop¬ 
ment and appearance of the infection. 

In agar cultures the conidia and mycelium withstand the most intense 
desiccation without being affected. The thermal optimum lies between 21° 
and 27 0 , the maximum amounts to 30° C ; as regards the minimum, growth 
ceases at 2°-3° C, death only occurs at — io° C. 

Neutral or slightly acid media are thus apparently most adapted to 
bring about the growth of the fungus. The presence of 5 per cent of sac¬ 
charose in the agar prevents the formation of the spores. 

The parasite enters the tubers through the lenticels, and its mycelium 
over-runs the epidermis and the more superficial layers of the bark, which 
it breaks up, producing lesions of various kinds. The epithelium breaks 
away in the form of silvery scales (" silver-scurf ") The nutritive value of 
the potatoes is not diminished, but their marketable value is very much 
depreciated. 

The infested potatoes readily carry the disease from one place to an¬ 
other, and in the same locality they carry it over from one season to another; 
the mycelium, the conidia and sclerotia retain their vitality for a long time, 
and as soon as the degree of humidity and temperature allow, they grow and 
develop rapidly. 

As active means of preventing the spread of the disease the following 
are advised : 1) treating the infected tubers with a hot solution of 1 % mer¬ 
curic chloride; 2) maintaining a very low temperature in the places of storage; 
3) discarding even slightly infected potatoes when sowing. 

1035 - Tobacco Diseases and Pests in Eastern Java. — See No. 967 of this Bulletin. 

1036 - Diplodia sp., a Melon Disease in the United States. — meier f. c., in journal 
of Agricultural Research , Vol. VI, No. 4, pp. 149-152, PI. XVII. Washington, D. C., 1915. 

According to the facts reported in this preliminary notice, fruit deal¬ 
ers in the United States have in the past few years had heavy losses in con¬ 
sequence of a disease attacking melons {Citndlus vulgaris) in railway trucks 
and sometimes destroying a large part of the goods or rendering them un¬ 
saleable before they reach their destination. 

The first symptom of the disease is a slight discolouration of the rind, 
which starts at the stalk and finally involves almost the entire surface of 

m.) 


{1} See also B. Sept. 1913, No. 1105 an"! B. Nov. 1914, No. 1070. 



1380 


DISEASES OF VARIOUS CROPS 


the fruit. The tissue of the rind then softens and shrinks, the pulp becom¬ 
ing black and gelatinous. 

The writer was able to isolate and cultivate the pathogenic agent. It 
consists of a species as yet unidentified, belonging to the genus Diplodia ; 
the diagnosis was confirmed by the entirely positive results of a series of 
artificial inoculations. 

The fungus has separate or adjacent pycnidia, which may or may not 
be covered with a network of hyphae from 180 to 250 p, in diameter ; the 
spores are oval, 24-30 x 10-14 p, brownish-black and segmented. In the 
matter extracted from artificially' inoculated melons the presence of para- 
physes was not observed; the latter developed on cultivating the fungus 
on cylinders of potato. 

In the United States the principal crops attacked by Diplodia are the 
sweet potato. Citrus fruits, maize and the cotton tree. As, in the South, cot¬ 
ton fields, sweet potato and melon fields are not separated from each other, 
it was of interest from the economic point of view to ascertain whether a 
species of Diplodia found on the one host is capable of development on an¬ 
other also. Experiments in this direction yielded positive results: a cul¬ 
ture of D. tubericola E- et E., inoculated into healthy melons produced 
a series of symptoms identical with those described above. 

1037 - Sclerotinia libertiana, a Disease of Citrus and Other Plants Cultivated 

in California. — Smith O. Clayton, in Phytopathology , Vol. 6, No 3, pp 268-278. Fig. 5, 

Baltimore, Md., 1916. 

The citrus disease known under the name of <f white mould” or " cot¬ 
tony rot ” is very frequent in California, in storage places of citrus fruits 
during the period January to March. Besides the fruits of the lemon tree, 
it also attacks the small branches of orange trees and lemon trees 
in the plantation, and likewise, but more rarely’, the flowers of the lemon 
tree. The pathogenic agent is supposed to be Sclerotinia Libertiana Fuckel. 
The pathological changes observed on the fruits is characterised externally 
by r an abundant w r hite growth of mycelium of cottony appearance, and inter¬ 
nally by a progressive softening which converts the tissues into a soft mass. 
The disease spreads rapidly, and all the lemons contained in one case are 
soon infested, and form a dangerous centre of infection in the store house. 
The bark of the small branches of the plants growing in the open air or 
under glass becomes ashy in colour and fibrous in consistency, and gum ex¬ 
udes plentifully all around the infected plant. Scl. Libertiana can likewise 
develop in the flowers, where excellent conditions are available in the thick 
mass of the petals at the beginning of flowering. 

This fungus not only attacks Citrus spp. but also the flowers of the apri¬ 
cot, the small branches of the alligator pear tree (Persea gratissima), cucum¬ 
ber, tomatoes, vetches, lettuce, nettles, egg-plants, etc. 

The practice prevailing in California of sowing vetches in citrus planta¬ 
tions must have contributed greatly to the spread of the disease. 

It is also easy to produce artificial infection of the disease on lemons in 
a wet environment, by r means of applications or inoculations of mycelium, 
sclerotia, spores or fragments of apothecia of the fungus. In this respect 
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the results were always positive, even when substances of different source 
and origin were used, isolated in several parts of the United States from the 
different hosts of the parasite. 

Cultures of lucerne affected with ScL Trijoliorum also causes rotting 
of the fruits of the lemon tree, which, hovrever, instead of turning straw 3'el- 
low as in the other cases, assumed a nut-brown colour. 

As means of control it is advised to wash the citrus fruits with an 0.02 
per cent, solution of sulphate of copper. 

1038 - Black Rot of the Vine {Guignardia Bidwellii) Attacking Vitis rotun- 
difolia and V. Munsortiana (Muscadine Grapes) in the United States of 

America. — See No. 987 of this Bulletin. 

V 

1039 - Hypoderma deformans n. sp., Attacking the Leaves of Pinas ponde~ 
rosa in the United States and Canada. — Weer James r., in journal 0; Agricultural 
Research , Yol. VI, No. 8, pp. 277-288, Fig. 1-4, PI. XXXII. Washington, D. C., 1916. 

The writer describes as a new species, under the name of Hypoderma de¬ 
formans n. sp., a fungus which attacks the leaves of Pinits ponderosa Taws, 
in several parts of the United States and Canada : Montana, Oregon, Idaho, 
Washington and British Columbia. 

The black, glossy apothecia, 10 mm. in length and about 1 mm. in 
width, may develop in the form of a continuous or broken band over the en¬ 
tire length of the leaf; the asci are spindle-shaped, the spores olive green 
in colour, transparent, slightly curved, with blunted tip, and have a septum 
on reaching maturity; the paraphvses are numerous and thread-like, slightly 
swollen at the tip. 

The end of the infected leaves turns yellowish brown, and this change 
spreads more or less rapidly throughout the leaf until the final appearance of 
the apothecia. The exact length of time between the first symptoms of the 
disease and the ripening of the apothecia varies greatly, being sometimes 
April-May to November ; it is occasionally prolonged until the following 
spring. The apothecia may contain asci in all stages of development, so as 
to produce ripe spores continually. The period of most intense spore form¬ 
ation, however, is found to be in May and June, when rains are frequent 
and when the plants have attained their maximum active growth. The leaves 
attacked end by withering completely and falling, which causes many 
troubles and changes in the growth of the buds. One of the most conspicuous 
phenomena consists of the appearance of very large “witch's brooms” 
of a diameter of 1-2 yds and a weight exceeding one cwt. The formation 
of these witch's brooms had been erroneously attributed to Razoumofskya 
capipylopoda (Engelm.) Piper (“ vellow-pine mistletoe ”), but they are cer¬ 
tainly connected with the presence of Hypoderma deformans . The bran¬ 
ches "thus deformed are generally sterile. 

The disease not only attacks plants which have already attained a 
certain growth, but also young nursery plants, causing the death of the lat¬ 
ter when the attack is very severe. 


11 
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1040 - “Witch Weed” or “Rooi-Bloem” {Striga lutea), a Phanerogam parasitic 
on Maize in Rhodesia. — Walter J. a. T., in The Rhodesia Agricultural Journal , 
Vol. XXII, No. 2, pp. 234-236. Salisbury, 1916. 

' The appearance of “witch weed” or “rooi bloem” {Striga lutea) has 
been, reported in the valley of Mazoe ; its occurrence is recognised by the 
scarlet colour of the inflorescence and the reduction in the foliage. It 
attaches its roots to those of maize and deprives its host of a considerable 
quantity of sap, hindering its growth and sometimes preventing the forma¬ 
tion of the ear. 

S. lutea spreads rapidly, and is capable of destroying within a short time, 
throughout entire districts, the crop of maize, this being the only cultivated 
plant which is the host of the parasite. In consequence of this fact control 
experiments were carried out by means of appropriate rotations, but the 
result of these trials was negative, owing to the persistence of the Striga seeds, 
which are capable of retaining their vitality for many years in the soil. 

The only practical remedy is to pull up the Striga plants and destroy 
them by fire as soon as the}" appear on the surface of the soil. 


*041 - Khaki Weed {Altemanthera Achy rant ha) in Queensland. — Bailey j. f. 
and White C. T., in Queensland Agricultural Journal , New Series, Vol. V, 5th Part, 
pp, 277-278, Fig. 1, Brisbane, 1916. 

A description of the “ Khaki weed ” {Altemanthera achyrantha R. 
Br.). It was imported from Argentina to Africa in forage during the Boer 
war. It was introduced into Australia, first invading New South Wales 
and afterwards extending to Queensland. 

1042 - Cut-leaved Nightshade (Solamiw iriftorum Nut.) and London Rocket (S/- 
symbrium frfo). New Weeds in New South Wales. — Hamilton a. a., in Agri¬ 
cultural Gazette of New South Wales , Vol. XXVII, 4th Part, pp. 275-276. Sydney, 1916. 

“ Cut-leaved nightshade ” {Solarium triflorum Nut.) a solanaceous plant 
reported in the district of Cooma. The berries and overground parts of 
the plant, which contain solanine, are poisonous. 

“London Rocket ” {Sisymbrium Irio R.) a crucifer met within the envi¬ 
rons of Cobar and Nyngan. The plant was probably introduced with 
lucerne seeds. It has no injurious properties, but in view of the rapidity 
and intensity with which it spreads in lucerne fields, replacing the crop;, 
5 . Irio is regarded as a weed. 

X043 - Agrostemma githago among Cereal Grains: Determining the Coefficient 
Of Impurity. — See No. 96S of this Bulletin. 
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1044-Experiments in Locust Control by Means of Coccobacillus acridiorum 

ill Argentina (1). — Kraus Rudolf, in Cenfralbktt fur Bakteriolo^e, Parmitcnkunde mid 
Intekhonskrankheiten, Yol. 45, No. 18-25, pp. 594-599. Jena, June 19, 1916. 

The writer first gives a description of Coccobacillus Acridionm dis¬ 
covered by Felix d’HErelle in Mexico in 1909. He then refers to the 
control experiments conducted by d’HerellE himself in Mexico, and finally 
he mentions the observations made on this bacterium in Colombia, South 
Africa and Argentina. 

In Argentina, the Ministry of Agriculture has appointed a Commission, 
of which the Author is a member, the object of which was to repeat the ex¬ 
periments of d’HErelle and draw up a detailed report on the results ob¬ 
tained. The Commission had at its disposal cultures coming direct from 
the Pasteur Institute and which, according to bacteriological investigations, 
corresponded perfectly‘to the Coccobacillus of d’H&relle. 

D'Herelle described this Coccobacillus as a micro-organism having 
few typical characters. For that reason the Author thought it necessary 
to determine in the first place whether in the intestine of locusts there are 
no micro-organisms resembling the Coccobacillus of d’Herelle. He was able 
to isolate from the intestine of the healthy insect organisms which are mor¬ 
phologically identical with the Coccobacillus , which led him to suppose that 
this latter is usually present the intestine of the locust. 

For the purpose of successful control of locusts in the open field, a viru¬ 
lent culture is required, according to d'Herelle, who says that before 
beginning the experiment the virulence must be checked to see whether 
it is sufficiently effective. Unfortunately no criterion of virulence is indi 
cated. 

He only says that 12 passages through locusts are sufficient to give the 
cultures the necessary virulence. 

The virulence was determined by the writer by means of a normal loop, 
The culture used first had a virulence of 1/200 loop, and later, after passing 
through the locusts, a virulence of 1/2000 loop. The virulence of this 
culture remains unchanged for a long time. The writer not only increased 
the virulence of the Coccobacilhts of d'Herelle, but also found that the same 
effect may be equally well obtained in relation to the micro-organisms iso¬ 
lated from the intestine of locusts. 

After checking the virulence the Author made experimental infection 
with Coccobacillus in the laboratory, giving infected foods to the locusts. 
Contrary to the observations of other experimenters, he ascertained that 
these insects, even in captivity, will take fairly large quantities of food. The 
experiments, however, were negative in result, even when large rations of 
infected food were given. 


[Ed.) 
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(i) See also B. April 1913, No. 750. 
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The writer next made experiments in the open field with young inserts. 
With this object he selected localities liable to invasion and distinguished 
by good climate and abundant herbage. For the purposes of the experi¬ 
ments the plots were surrounded by a zinc band, as is done for mechanical 
methods of control. The bacterial culture was spread over several plots 
containing young locusts, but without success. In no case was any endemic 
destruction of the insects observed in consequence of the treatment. Even 
in one case where 200 insects afterwards placed on the plot were artificially 
infected, the results obtained were negative. 

The writer draws the following conclusions : 

1) It is not possible to produce in the open field the epidemic infec¬ 
tion and the death of young locusts by spraying with a culture of Coccoba - 
cillus the virulence of which has been increased by successive passages; 

2) It may thus be concluded that this Coccobacillus is a normal in¬ 
habitant of the intestine of healthy locusts, and that it only kills the latter 
when injected into the abdominal cavity; 

3) By administering this bacterium to young locusts with food, no 
infection is obtained 

1045 - Spicaria Cossus n. sp., a Hyphomyeete isolated from the Larva of 
“ Cossus Rongebois ” (Cossus Cossus ). — portierpaul andSARTORY, in Comptes 
rendus des seances de la Societe de Biologie , Vol IyXXIX, No. 14, pp. 700-701, Fig. 
Paris, Juij 7 22, 1016. 

In nature, beneath the bark of various trees there are often found in 
the larval tunnels, mummified larvae of Cossus cossus (1) invaded by a 
pinkish-white fungus resembling silkworm larvae which have died from 
“ muscardine 

On killing a larva of Cossus and keeping it under suitable conditions 
of humiditjq the same pinkish-white fungus is seen to develop in its tissues. 

The writers, who have made a study of this fungus on several speci¬ 
mens of caterpillars taken wild or reared in captivity, describe it under the 
name of Spicaria Cossus n. sp. 

1046 - A Form of Botrytis bas si art a. Isolated from the Larva of the Maerole- 
pidopteron Nonagri a typbae . — Fortier Paul and Sartory in Comptes rendus 
des seances de la Societe de Biologic, Vol. LXXIX, No. 14, pp. 702-703. Paris, July 22, 
1916. 

The larva of Nonagria typhae lives inside the stalks of Typha latifolia 
devouring the pith. 

On killing one of these caterpillars and keeping it in a sufficiently moist 
place, it is seen to mummify and become covered with a whitish coating 
made up of the fructifications of Botrytis. 

From the morphological point of view, it is not possible to differentiate 
the Botrytis on Nonagria from B. Bassiana ; on the other hand, the 
different biological characters which the Authors have been able to 
ascertain do not appear to them sufficient to constitute the Botrytis on 
Nonagria a new species. 


(t) See B. Jan. 1913, X« SS and Jan. 1915, N° 131. 


Ed.) 
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1047 - The Successful Treatment with Insecticides of Plants in Flower. — See No. 963 

of this Bulletin. 

1048 - Insect Pests of the Sugarcane in Queensland, Australia.—J arvis Edmund, in 

Queensland Bureau of Sugar Experiment Stations, Division or Entomology, Bulletin No. 3, 

pp. 48, PI. I-IV. Brisbane, 1916 

List of insect pests of the sugar-cane in Queensland, accompanied by 
particulars as to the nature and extent of the damage sustained and the 
habits and distribution of these insects. 

1) The“ noctuid moth borer ” {Phragmatiphila tmncata Walk. — fam. 
Noctuidae ), caused extensive injury to plantations in October 1914; the lar¬ 
vae make their way into the young shoots and still tender buds, mine tunnels 
and partly destroy the tissues; they cause a rapid drying up of the foliage. 
Natural enemies are : Pheidole megacephala; Apanteles nonagriae which kills 
the larvae, and Euplectus howardi which destroys a large number of pupae; 

2) Moth stalk borer (Diatraea saccharalis Fabr. — fam. Crambidae }: this 
insect, so greatly feared elsewhere, hardly causes any injury in Queensland, 
where climatic conditions and natural enemies impede its development; 

3) Beetle borer (. Rhabdocnemis ohscunts Boisd. — fam. Citmdionidae j, has 
established itself in the district of Johnstone River, where it destroys some 
thousands of tons of cane every year; for control, a tachinid fly, which is its 
natural enemy, was recently introduced into the region, namely, Ceromasia 
sphenophori ViL, discovered in New Guinea and already tried with success 
in the Fiji Islands ; 4) Moth shoot-borer ( Polyocha sp. — fam. Pyralidae), 
which is rather rare; the writer met with it in November at Pyramid, 
where it attacked the young shoots in the same w T ay as Phragmatiphila ; 
5) Opogona glycyphaga Meyr. (fam. Tineidae) occasionally attacks the seed 
beds and sometimes destroys up to 80 % of the buds ; also gnaws the leaf 
sheaths and the bark, and at times makes its way inside the cane and tunnels 
its walls ; 6) Loxostoma sp. (fam. Tineidae) and Cosmopterix sp. (fam. Elachi- 
stidae) are unimportant; 7) Black gauger (Heferonychus sp., fam. Scam- 
baeidae) ; set eater (Pentodon australis Blackb. — sub-fam. Dynastides) 
and white ant ( Termes meridional is — fam. Termifidae), only occasionally 
injure the sugar cane, which they gnaw, and attack the newly opened 
buds and young plants ; 8) Wireworm (Monocrepidius sp., fam. Elaieridae) 
seriously attacked new seedlings on the alluvial plains of Mackay and in 
some other localities of the district of Isis in 1910; 9) Yellow winged locust 
(Locusta danica Linn., fam. Acridiidae) invaded the western and northern 
provinces of Queensland in 1912 in huge swarms ; they devoured the leaves 
in the plantations and partly destroyed the crop ; among their natural ene¬ 
mies there are noted Scelio australis and S. ovi parasitic on the eggs; 
10) Large mottled locust (L. australis Brunner) is, like the last-named species, 
common in the coast region of Queensland and New South Wales; 11) Long- 
nosed locust (Afractomorpka crenaticeps Blanch.); short-horned locust (Oxya 
velox Fab.); Cyrtacanthacris (?) proxima Walk.; C. plagiaia Walk.; C. gutia • 
losa Walk., all belonging to the family Acridiidae ; these insects occur in 
the cane plantations of Queensland, but so far have not occasioned any great 
damage; 12) Army worm (Cirpkis unipun da Haw r ., fam. Noctuidae). wiought 
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great havoc in 1912 in the districts of Cairns and Mossman; 13) Skipper but¬ 
terfly (Paruara mathias Fab., fam. Hesperidae), the larvae of which were 
seen gnawing the leaves of the canes at Harvey's Creek in December 1914 ; 
14) Telicota augias kreffii Macl. (fam. Hesperidae) and Padraona mamas Feld, 
(fam. Hesperidae) , the larvae of which were sometimes observed in the planta¬ 
tions at Babinda ; 15) Grass worm ( Chusaris rhodias Turner, fam. Noctui - 
dae) attacked leaves at Gordon vale on the 2nd September 1914 ; 16) Web 
worm (Harmologa miser ana Walk. (?), fam. Tortricidae) , at Pyramid, towards 
the end of October 1914, was observed on the rhizomes of the cane; 
17) Browntail moth (Euproctis holoxutha Turner, fam. Liparidae), occasion¬ 
ally attacks the foliage; 18) Plant eating beetle {Rhyparida morosa Jac., fam. 
Chrysomelidae); its usual host is assumed to be blady-grass ( Imperata arun- 
dinacea), which, however, is disappearing little by little owing to the ex¬ 
tension of cultivation ; the insect, thus forced to seek its food alsewhere, be¬ 
gan to attack the sugar cane ; the savanna and heath fires, usually ignited 
every year, effectively help to prevent excessive development and spread of 
this parasite ; 19) Colasposoma sellatum Baly, Rhyparida didyma Fab. 
(fam. Chrysomelidae) and the leaf eating weevil (Stenocorynus aridus Pasc,, 
fam. Curculionidae) are raither rare and economically unimportant; 
20) Aphis sacchari Zehn., A. adusta Zehn. (fam. Aphididae ), Tetigonia par - 
thaonn. sp. Kirk (fam. Tetigoniidae ), Perkinsiella saccharicida Kirk. (fam. 
Asivacidae), Aleurodes berghi Sign., snow fly (fam. Alenridae), Ripersia sp. 
(fam. Coccidae) and Pseudococcus (calceolariae Mask ?) (fam. Coccidae) cause 
more or less damage to plants, of which they suck the leaves; 21) Lepidiota 
alhohiria Waterh., L. jrenchi Blackb., L. rothei Blackb., L. caudata Blackb., 
L. jroggatti Macl. (fam. Melolontkidae); Dasygnathus australis dejeani Macl., 
Xylotrupes ausiralicus Thomp., Isodon pundicottis Macl. (fam. Dynastidae ); 
Cacachroa decorticata Macl. (fam. Cetoniidae ); Anoplognatus boisduvali Boisd. 
(fam. Anoplognatidae) and Anomala australasiae Blackb. (fam. Rulellidae) 
attacks the roots of the cane; the most formidable among these latter 
insects is undoubtedly Lepidiota albohirta . To control it light traps are 
used and also arsenical compounds with some success. 

1049 - Nysius v/nitor, a Hemipterous Pest in Australia. — Froggat w. w., in 
Agricultural Gazette of New South Wales, Vol. XXVII, 4th Part, pp. 270-272. Sydney, 1916. 

The Rutherglen bug (Nysius vinitor Berg) which appeared in dense 
clouds throughout the territory of New South Wales, South Australia and 
the State of Victoria, has caused much injury there to orchards, seed plots 
and even garden flowers (1915-1916). 

The presence of this insect in a potato and tomato field is immediately 
revealed by the fall and yellowing of the leaves, and rapid destruction of 
the fruits. Peaches and apricots are attacked in all stages of growth and 
spoilt by the numerous holes which Nysius opens in the skin in order to 
draw out the pulp juices. 

The following means of control are advised.: 1) destroying by fire the 
grass prairies amid which the insect lays its eggs, and from -which the first 
migrating columns which invade cultivated lands start; 2) applying an 
infusion of tobacco and soap ; when the insect is in the early stages of deve- 



INSECTS ETC., INJURIOUS TO VARIOUS CROPS 


1387 


lopment good results may be obtained; 3) using kerosene torches against 
adults; a bundle of branches fixed to the* end of a rod is dipped in kerosene 
and lit; by rapidly moving the flame round and among the plants the insects 
are immediately killed, but care and some skill are required to carry out 
this operation without burning the leaves or the fruits ; 4) resort may be 
had to the use of light traps; good results were obtained with them in sever¬ 
al localities, but the method however is too expensive and complicated 
to become a customary practice on a farm. 

1050 - Unspotted Tentiform Apple Leaf Miner ( Ornix geminatella ), a Mlcro- 
lepidopterous Pest of several Fruit Rosaceae in America. — hasemani,., in journal of 

Agricultural Research, Vol. VI, No. S, pp. 289-295, PI. XXXIII. Washington, D. C-, 1916. 

Ornix geminatella Pack, has been extremely abundant in Missouri of 
late years, and has attracted the attention of fruit growers throughout the 
State. The insect lays its eggs on the leaves of several Rosaceae, and the 
larvae hatched from them bore tunnels in the thickness of the leaves, damag¬ 
ing them to a lesser or greater extent. 

Among the hosts of Ornix the writer enumerates the following : apple 
tree, crab-apple ( Malus sp.), Crataegus spp., Primus spp., Pyrus spp. 

As regards its distribution, 0 . geminatella has been reported in the fol¬ 
lowing localities: New England, New York, Ithaca, (N. Y.), Illinois, Colorado, 
Kentucky, Michigan, Massachusetts, Connecticut, Ohio, etc. 

The natural enemies of this microlepidopteron are recorded so tar as: 
Sympiesis nigrifemora Ash., S. tischerae Ash., S. meteori Girault, EulopJms 
lineaticoxa Girault, 5 . dolichogaster Ash., 5 . minutus Howard and S. litho- 
colletidis Howard. 

1051 - Woolly Pear Aphis (Eriosoma pyricola n. sp.). Injurious to the Pear Tree 
in California.— Baker A. C. and Davidson W. M., in Journal of Agricultural Reseaich, 
Vol. VI, No. 10, pp. 351-360, Fig. 1. Washington, D. C., 1916. 

The writers describe as a new r species, under the name of Eriosoma pyri¬ 
cola an aphis hitherto believed to be E. lanigerum Hausmann (== Schizo- 
neura lanigera Hartig) or “ woolly apple-aphis This new species attacks 
the root system of all kinds of pear trees in California, and particularly in¬ 
jures the French wild pear tree so commonly employed as stock, especially 
for the Bartlett varieties. The Kieffer, and above all the Japanese types, on 
the other hand, are highly resistant. The wingless form of this aphis usually 
lives on the fibrous radicles, down to a depth of a yard in the ground, and 
the colonies are generally more numerous in the vicinity of the trunk, al¬ 
though frequently met with even at 3 or 4 yards" distance. This Eriosoma. 
does not confine itself to attacking the young roots, but also, though more 
rarely, attacks the completely formed roots, and sometimes even the main 
roots. In this latter case, however, it is localised in the hardened tissues 
developing in consequence of an abrasion. Colonies of this aphis can even 
live on the underground part of tender and swollen shoots. It is not like E. 
lanigerum , which produces tuberous excrescences and lesions on the largest 
roots of the apple tree ; it prefers the rootlets, and destroys them without 
causing the appearance of any special hypertrophy., Adult trees have little- 
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to fear in the attack of E. pyricola , and only in extreme cases can the latter 
prevent or slightly retard their growth. The case is quite different where 
it is a question of young plants less than 4 years old. The almost simul¬ 
taneous loss of a large number of rootlets may completely arrest growth and 
bring about a premature fall of the leaves, frequently followed by the death 
of the plant. 

Winged forms appear in autumn. In gardens and in all localities where 
the environmental conditions are favourable to the growth of the winged 
individuals, the outbreaks in spring and at the beginning of summer are al¬ 
ways unimportant, in view of the small number of wingless individuals 
which hibernate on the roots, wdiile the major part of the colony migrates. 
From the month of July onwards, however, the aphids increase rapidly, 
attaining their maximum number -in September, at which time the winged 
forms appear. The departure of the winged swarms, which often migrate 
even to great distances, also marks a period of rest for the plant, which now 
having nothing to fear but the few wingless aphids remaining on the roots 
through winter, puts forth new rootlets and gathers strength to resist fresh 
attacks. 

The winged forms stay on the leaves and trunk of the pear trees, and 
afterwards generally take up their abode on the foliage and trunk of Alnus 
sp,, w T herethev go through their life cycle and produce the sexual generation. 

1052 - Galerucella cavicollis, a Coleopterous Pest of Cherry and Peach Trees 
in the United States (1). — Cushmann R. A. and Isely DxVIGHT, in United States Depart¬ 
ment of Agriculture, Bulletin No. 352, pp. 1-2S, Fig. 1-9, PI. I-IV. Washington, D. C., 1916. 

In the spring of 1915, the cherry and peach plantations extending over 
a vast area in the north-east of the United States sustained considerable 
damage from a sudden and formidable outbreak of Galerucella cavicollis 
te Conte (cherry-leaf beetle). This already known beetle had never 
previously caused such extensive injur} 7 . Among the regions which suffer¬ 
ed most are the States of New York and Pennsylvania and the northern 
part of Western Virginia. 

The adults attack the leaves of the cherry and peach and the fruits 
of the cherry, gnawing them and producing fairly deep injuries. When 
the attack is very severe, the plants may be almost completely stripped of 
leaves. The natural host of Galerucella is said to be Prunus pensylvanica (bird 
cherry) which spreads wdth great rapidity along the road sides in the thickets 
and on the lands formerly occupied by forests destroyed by fire, which form 
a very favourable environment for the growth and multiplication of the 
insect. The latter hibernates in the adult form, leaving its shelter in 
the spring ; it mates and the female oviposits at the foot of the trees amid 
the dried leaves and other vegetable detritus. The larvae hatch in a 
fortnight, and when full grown, pupate in a hole which they have made 
in the soil. The adults emerge in two or three weeks and spread through 
the plantations where they attack the leaves and fruits. This continues 


(Ed.) 


(1) See B. June 1916, No. 71S. 
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-.throughout the good season until the first colds compel them to seek 
shelter. 

Among the natural enemies of Galerucella mention must be made of 
the coleopteron Lebia ornata Say, which attacks the adults, tears off the 
elytra and feeds on the soft tissues. It also kills the pupae and feeds on 
them, only leaving the pupal skin intact. 

For control there are advised : 1) applications of 40 % solutions of ni¬ 
cotine sulphate, in the proportion of one part to 600 of water ; the addition 
of soap (1 part per 200 of mixture) increases the efficacy ; 2) applications 
of sweetened lead arsenate, especially for cherry trees, according to the fol¬ 
lowing formula : 1.3 lb. lead arsenate,, 0.33 galls of treacle and 11 galls of 
water. 


1053 - Terrapin Seale ( Eulecanium nigrofasciatum ), Injurious to the Peach 
Tree in Ameriea. — Simanton F. I*., in United States Department at Agriculture, Bureau 
of Entomology , Bulletin No. 351, pp. 1-96, Fig. 20. Washington, D. C., 1916. 

Eulecanium nigrofasciatum Pergande causes more and more serious 
injury to peach trees in the eastern States and especially in Pennsylvania 
and Maryland. From here it has spread to the north where it attacks other 
plants, among which Acer pseadoplatanus F- and A. saccharinum F. are 
its favourite hosts. Towards the south-west, it has already reached the 
Gulf States and has attacked Phoradendron spp.,on which it thrives well. 
The range of this Eulecanium tends to increase in such measure that it 
soon will probably be spread in all the regions where the peach, the plum, 
Acer spp. (maple) and Phoradendron spp. occur in abundance. 

Host plants are : the sycamore maple (Acer pseudoplaianus F.) ; sil¬ 
ver maple (A. saccharinum F.) ; sugar maple or rock maple (J. saccharum 
If .); Amygdalus Persica F- and its varieties; spice-bush (Benzoin aesiivale 
(F.) Nees) ; Betula spp. ; saffron plum (Boumelia augustifolia Nutt.); Ca- 
stanea deniaia (Marsh.) Borkh.; red-bud (Cercis canadensis F.); Japan quince 
(Chaenomeles japonica Findl.) ; Clematis sp. ; hawthorn {Crataegus Oxycan- 
tha F.); Crataegus spp.; quince (Cydonia oblonga Mill.); oleaster (Elaeagnus 
angustifolia F.) ; “ wahoo ” or “ burning bush ” (Evonymns airopurpureus 
Jacq.) ; Fraxinus sp. ; American holly or white holfy (Ilex opaca Ait.); 
sweet bay (Magnolia virginiana F-) ; wild China tree (Melia Azedarach F.); 
Morus sp. ; Nerium Oleander F. ; Olea sp. ; mid cherry (Padus sp.); mistle¬ 
toe (Phoradendron spp.) ; sycamore or plane-tree (Platanus occidentals 
F.) ; European plane-tree (P. orientals ) ; cottonwood (Populus delfoides 
Marsh.); Simon plum or apricot plum (Primus Simoni Carr.); Primus spp.; 
Pyrus communis F. ; P. Mains (F.) Britton; live oak (Quercus virginiana 
Mill.) ; Ribes spp. ; Rosa spp.; weeping willow (Salix babylonica F.); Sa- 
lix spp.; soapberry (Sapindus marginatus Willd,; Tilia spp.; Vaccinium 
spp.; Vitis vinifera F.; and Vitis spp. 

Of the numerous cultivated host plants, the peach tree has suffered 
most up to now. Eulecanium causes two-fold injury: 1) it abstracts the 
sap, and thus in course of time weakens the leaves and impairs their functions; 
2) it deposits honey-dew on the leaves and fruits, which are rendered use- 
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less both owing to this fact and to the abundant growth o£ fungi, which* 
find an excellent medium in this honey-dew. 

The natural enemies of Eulecanium may be divided into two groups : 

a) the predatory enemies, which prey on the young stages or adult insects ; 

b) parasites. 

Among the predatory enemies are: lace-wing fly (Chrysopa mgricomis 
Burm.); Hemerobnis stigmaterus Fitch.; Laetilia coccidivora Comst.; Campto- 
brochis nebidosus Uhl,; and Hyperaspis binotata Say. 

Among the parasites are Coccophagus ater How. ; C. cognatns How. ; 
C. lecanii Fitch. ; c. cinguliventris Gir. ; C. longifasciatus How.; C. flavo- 
scutellum Ashm; C. jraternus How\; Aphycus annulipes Ash.; A johnsonii 
How.: A . stomachosus Gir .\Anagyms nubilipennis Gir.; Em-otus lividis, 
Ashm; Pachyneuron altiscuta How\ ; Prospalta aurantii How.; Ckiloneunis 
albicornis How. ; Blastothrix sericea Dalm. and Comys htsca How. 

As artificial means of control, it is advised to apply: i) in the spring, 
before the buds open, the following mixture : 

Raw linseed oil. 5 gallons. 

Gasoline. 3 ** 

Soap .... 2 pounds 

Watei. 92 gcllon* 


2) after the trees are in full foliage, and before the Eulecanium mi¬ 
grates leaf ward, apply the following : 


Flour (in paste). 10 pounds 

Stone Eiiue . . . . .\. 15 ” 

Sulphur. 1 . 20 ” 

Water to make. 50 gallons 


1054 - Anastrepha serpentina, a Dipteron Injurious to Several Bruit Plants 
in Brazil (1). — Da Costa EimaA., in Boletim do Mimsterio de Agricwtfum, Industria 
e Commercio , Year IV, No. 3, pp 99-104. 1 PI. Rio de Janeiro, 1916. 

In Brazil, Anastrepha serpentina Wied (“ mosca de fratas a> ) injures the 
fruit of the following plants: Mammea americana L. (“ abricoteiro do Para '*), 
Lucuma Caimito A. D. C. (“ abieiro ”), Mimtsops coriacea Miq. f abrico¬ 
teiro and Sapota achras Mill. (“ sapoteiro ^). 

The female bores a hole in the pericarp and deposits its eggs therein, 
as many as twenty at a time ; the larvae, which hatch within 3 or 4 days, 
feed on the pulp, in which they tunnel, often causing the fall of the fruit. 

Means of control: 1) gathering and destroying the damaged fruit; 
2) spraying with sweetened arsenical solutions (for instance: raw sugar, 2.5 
lbs,; lead arsenate 3 oz,; water, 4galls.); the applications must be made every 
15 days ; 3) vessels containing poisoned attractive substances (for instance, 
sugared water and arsenic salts), which are suspended to the branches of 
the fruit plants attacked. 


1055 - Grave pine Flea Beetle (Haitica chalybea ), a Coleopterous Pest of Vitis 
rotundifolia and V. Munsoniana (Museadine grapes) in the United States 
Of America.— See No. 987 of this Bulletin. 


[Ed.) 


(1) See B, April-x$i5> No. 45 F 
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1056 - The Control of Field Voles in Italy, —Splexdore Alfgxso, in Renducmtz idle sediite 
della Reale Accademia dei Lincez, Classe ii Science fisicbe , matemakche £ miurn.fi. Series 3, 
Vol XXV, 2nd Half Year, Part I, pp. 46-49. Rome, July 1916. 

In Capitanata (province of Foggia) and the adjoining provinces (1) 
which have been invaded by field voles, the Italian Government has inter 
alia appointed a Committee instructed to take such measures as may 
be best adapted to combat this scourge. 

Technical experts have been sent to the region over-run, both in order 
to study the effects on the spot and to undertake control measures by all 
possible means. Ditches have been excavated and traps used to prevent 
or at any rate limit the spread of the field voles from the fields to the vine¬ 
yards. Different poisoned baits have been put down, and different kinds 
of virus have also been used. 

The ditches and traps proved effective, but insufficient to achieve the 
purpose in view of the extent of the infested parts and the considerable 
number of the rodents. 

Among the poison used, zinc phosphide alone proved efficacious (2). 

The different viruses gave negative results undoubtedly owing to loss 
of their virulence. 

It is well known that the viruses which have been recognised as suita¬ 
ble for field vole control are Eoffler’s bacillus and Danysz’s bacillus (3). They 
may be transmitted to field voles either by subcutaneous injections 
or through the digestive passages, but the drawback is that the cultures 
easily lose their virulence. The Ministry of Agriculture therefore instructed 
the writer to undertake investigations with the object of producing a new r 
virus of sufficient activity for the case in question; the investigations were 
carried out partly in Capitanata and partly in the Laboratory of Agric¬ 
ultural Entomology’ of the Royal University of Rome. 

In field voles (Pytymys savii) captured at Cerignola, the writer observed 
the constant presence of a micrococcus, both in the circulating blood and 
in the various internal organs, and the lymphatic glands in different parts 
of the body 7 . In some of these rodents, for which a microscopic examination 
of the internal organs had given negative or almost negative results, the germ 
was found in large quantities in the lymphatic glands of the axillae. The 
micro-organism is readily stained with aniline dye and Gram's stain. In the 
tissues, where it occurs both within and without the cells, it often has thecoc- 
ciform and even diplococcal appearance; in artificial cultures (agar and ord¬ 
inary" bouillon) it retains this appearance for some time ; later on, it takes 
on a more and more bacillary’ aspect, and occurs likewise in short and thick- 

(1) See 3. August 1916, No. 921. ($d . t 

(2) See B . January 1914, No. Sy. 

{3) See B . Jan. 1911, No 362; B. June ign. No. 2016 ; B. Oct. 1912, No 1488 ; B. Nov. 
1912, N. 1567 ; B . July 1913, No. S97 ; B. Jan 1915* Xo. 132. i£:L) 
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set forms sometimes polar staining with aniline dyes. At Cerignola the 
writer found this micro-organism both in dead and dying voles, and even in 
some living animals more or less healthy in appearance. Certain it is that 
the presence of the micrococcus is accompanied by a high mortality. On the 
other hand, in the field voles captured and examined at Foggia the writer did 
not find either any infection produced by the above germ or epidemic di¬ 
sease. 

The writer advises scattering the dead field voles collected* in the prin¬ 
cipal centre of the infection (region of Contessa near Cerignola) through 
the other regions over-run by these rodents, but where infection in these 
latter has not yet taken place. 

The writer is continuing his enquiries in order to ascertain: whether 
the virus can be communicated by means of ectoparasites (fleas and especi¬ 
ally lice) ; whether the micro-organism observed by him is more or less 
analogous to that of hoffier and Danysz ; whether it is utilisable in field 
vole control and in what way. 


Alfredo Ruggeri, gevente respomabile. 



FIRST PART. 

ORIGINAL ARTICLES 


The Selection and Hybridisation of American Vines in Italy 

by 

Dr. G. Patane 

Ministry of Agriculture , Italy. 


Historical, 

The replanting with resistant vines or reconstitution of the vine- 
3 7 ards destroyed by phylloxera, was begun in Italy more than thirty years 
ago. For this purpose seeds of American and French vines were im¬ 
ported, and from these plants were obtained, of which only the strongest 
and those which retained intact the characteristics of their species were 
preserved. At the same time the work of hybridisation between these 
plants and the native vines was started* but, since it was necessary to 
submit the plants produced to long trials, they were not introduced at once 
into general cultivation. However, definite conclusions as regards many of 
these hybrids produced in Italy and especially in Sicily cannot yet be giv¬ 
en, for their cultural value has not yet been tested in a sufficient number 
of localities or in sufficiently diverse conditions. On the contrary, for 
other hybrids experimental trials are already numerous and it is possible 
to state that they possess valuable qualities as regards resistance to phyl¬ 
loxera and to drought, adaptability to different soil conditions, and 
affinity for the native vines. 

At the beginning of the work of reconstitution all the facts of this 
important problem were not known. The vine-growers were accustomed 
to see the European vine prosper in almost all soils and the most diverse 
conditions, and believed that the American vines would do so; they forgot 
that the innumerable varieties of the former belonged to one species (Vttis 
vinifem), while the latter group was composed of various species adapted, 
throughout centuries, to live only in special conditions. As a result fail- 
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ures in the culture of the American vines were of frequent occurrence; 
either the vine chosen as stock (graft-bearer) was not adapted to the na¬ 
ture of the soil, or the grafting rarely took successfully, or else the vine 
showed but little affinity for the native plants chosen as scions. This 
explains the fact that certain vines, such as York Madeira, which gave 
rise to much enthusiasm at first, disappeared rapidly from the reconsti¬ 
tuted vineyards; that others, such as Clinton and Jacquez, commended as 
direct bearers of good grapes, have suffered the same fate or have remained 
only in limited areas, and finally that certain excellent vines, such as 
Riparia, which is cultivated in all districts, do not always give the results 
expected from them. 

Failures of this kind, however, have been experienced in other coun¬ 
tries ravaged by the pest of phylloxera; in France, for example, where 
in the early years of reconstruction the vines Taylor, Concord, Clinton, 
York Madeira, Jacquez, etc. were widely planted, though but few examples 
of these vines are found there today. 

France, which had preceded Italy in the work of reconstitution, had 
in the meantime selected certain American vines and had produced some 
new hybrids which, tested in the vine-growing regions, had given good 
results. The Italian vine-growers, discouraged by their failures with plants 
grown from seed, had recourse to the vines produced in France, and 
began to import them. These vines were derived partly from the selection 
of pure species (Riparia Gloire and Grand glabre-Rupestris Martin, Ganzin, 
and Metalique-Berlandieri Resseguier Nos. i & 2) ’and partly from hybrids. 
The latter group had been obtained by crossing American vines partly 
among themselves (Riparia X Rupestris Couderc 3306 and 3309 etc.) and 
partly with French vines (Aramon X Rupestris Ganzin No. x — Mour- 
vedre x Rupestris 1202 — Chasselas X Berlandieri 41 B,, etc.). 

In addition to these plants destined to serve as stocks, the French 
vine-growers endeavoured to obtain hybrids which would act as direct- 
bearers, and many of such hybrids obtained by Conderc, Seibee-, Castei,, 
etc., were introduced into Italy. These plants, however, did not generally 
give the results which were expected from them, and were not widely 
cultivated. 

The Italian Ministry of Agriculture greatly encouraged the distribu¬ 
tion of the French stocks, but the work of selection and hybridisation was 
regarded as superfluous and its cessation was ordered in the institutions 
under government control. Reconstitution by means of French stocks 
alone was encouraged; these were distributed everywhere but were not 
always chosen with sufficient care. As a result the excellent work of 
Grimaudi, Ruggbri, Pauesen, Longo and others who believed in recon¬ 
stituten with American-Italian plants was neglected and sometimes 
interrupted. 

In practice this new departure in the work of reconstitution did not 
always give the results which were expected, and numerous and serious 
failures occurred especially in districts with a dry climate, so different 
from those in which the new vines had been developed and selected. These, 
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failures are easily explained by the phenomenon so well described by 
Prof. Orazio Comes, director of the College of Agriculture at Portici : 
“ A plant cultivated in a climate different from that of its native country 
preserves, and may even increase, its original resistance to injurious con¬ 
ditions if it has been transplanted to a colder climate ” ; on the contrary 
it gradually loses this resistance in proportion to increased warmth in the 
climate. (1) l 

It is undoubtedly easier and more expeditious to introduce into a 
country plants which have already been tested elsewhere, than to select 
the native plants, but the results are often less satisfactory. D. Frede- 
rico Paulsen (2), director of the American Vine Nursery at Palermo, 
has stated, during the course of a vigorous and impartial enquiry in the 
vineyards of Sicily, that the American vines with which many vineyards 
have been replanted are often less productive than native vines planted in 
identical conditions, and that the reconstituted vineyards do not last as long 
as the old vineyards of Vinifera planted as a selfbearer. On the contrary 
in France the new plants produce abundantly ; it is not unusual to ob¬ 
tain 1800, 2200 even 2700 gallons of wine per acre especially in the south 
with the vine Aramon. It is evident, Dr. Paulsen states, that the lesser 
production obtained in Italy is contrary to the facts observed in France 
where reconstitution was first started, and where the serious problems 
which it entails have been largely studied. 

The Italian Ministry of Agriculture was naturally troubled at the 
decay of the vineyards replanted with stocks imported from France and 
in 1914 it was decided to revert to the previous methods. The institu¬ 
tions under government control were ordered to undertake experimental 
work with the object of producing indigenous stocks, which would be more 
suited to local conditions and would possess more affinity for grafting with 
the local vines. The directors of the schools of vine-growing and vine¬ 
making, of the agricultural colleges, of the American vine nurseries, as 
well as the technical experts at the head of the anti-phylloxera associa¬ 
tions (“ Consorzi antifillosserici ”) welcomed with enthusiasm this new 
course, the adoption of which had been previously urged in vain by many 
of them. The work is now carried on with much activity in the above 
named institutions, in fact in some of them it had never been interrupted* 
As the greater part of this new work has only just started, results can only 
be given by those institutions, or individuals, who had undertaken the 
work in the earlier period and had never entirely relinquished it. The 
selection of vines has in some cases been carried on for several years for 
the experiments with them were still conducted in spite of the regulations 
to the contrary which were in force for some time. It is possible to state 


* (1) prof. O. Comes, La Profilassi, nella paiologia vegetale. Real? Islituto d’incoraggia- 
mento di Napoli, pp, 19 Naples, Cooperative tipografica. See also B, Augu^f 1916, No. 937. 

(2) Dr. F. Paulsen, Risnltati della ricostitmione in Sicilia. Ammaestramenti del pas- 
sato e consigli per rawenire. Relazione presentata al Congresso dei viticnltori sidliani 
tenntosi a Noto il 24 agosto 1914. Palermo, Tipografia G. Bi Giorgi, 1914. 
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briefly the chief results obtained by the government institutions, by the 
anti-phylloxera associations, and also by certain vine-growers, interested 
in their occupation, who have succeeded at considerable expense and 
thanks to indefatigable labour in producing vines of considerable value. 

In giving the following results it is convenient to group them accord¬ 
ing to the nature of the institutions in which the work has been carried 
out, thus — agricultural colleges, government nurseries for American 
vines, anti-phylloxera associations, private vineyards. 

Work: carried out by agricultural colleges and schools. 

1) Alba {Piedmont), School of Vine-growing and Wine-making. — This 
school, which is now directed by Prof. F. A. Sannino, took up the work of 
hybridisation between American vines and those of Piedmont at the time 
when the late Prof. Domizio Cavazza was at its head. 

A hybrid Barbera X Rupestris Cavazza N° 1, of which the female 
parent occurs in the garden of the castle of Barbaresco, appears to be 
doing well and promises to give good results in the future; in, the experi- ? 
mental vineyard of Vallecrosia it lasted from 1889 to 1907 in which year 
the vineyard was suppressed. On the estate known as Bricco , which be¬ 
longs to the Cavazza family, it has been cultivated partly as a self-bearer 
and partly bv grafting. It is hoped that it will form a good stock for the 
region of Piedmont and especially for the vine Barbera. 

xArnong other hybrids obtained by Cavazza, the following may be 
mentioned; 

Barbera X Rupestris; still in the experimental stage. 

A hybrid of Berlandieri (from seed) obtained in 1888. 

Another special hybrid of Berlandieri. 

Solonis X Nebbiolo Cavazza No. 11. 

Barbera X Rupestris Cavazza No. 2, of which the plants bearing the 
numbers 22. 26, 28, are the earliest and most prolific; they have a pale 
green foliage which recalls that of Gamay Couderc. 

' Barbera X Rupestris Cavazza No. 3, 

Barbera X Rupestris Cavazza No. 4, which is somewhat susceptible 
to mildew. 

Some hybrids Dolcetto X Rupestris bearing the numbers 5, 6, 7, 9. 

Dolcetto X Jacquez No. 10, prolific, fairly resistant to mildew and 
oidium. 

2) Avellino [Campania), School of Vine-growing and Wine-making . — 
At this School, under the directorship of Prof. Giulio Paris, Riparis, Ru¬ 
pestris, and Berlandieri plants have been obtained from American seed, 
but the Riparia plants have been specially selected as more adapted to 
the deep, light, and moist, volcanic soils of the region of Avellino and of a 
large portion of Campania. The selected Riparia have large entire leaves ; 
these are glabrous on both surfaces, shining and slightly crinkled; they 
recall the types Gloires and Grand glabre. Some types obtained at Avel¬ 
lino are, somewhat superior to the French types as regards .vigour and 
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beauty of foliage. Their resistance has been the subject of experimental 
tests at Macomer in Sardinia. .In 1890 the best plants of selected Riparia 
were crossed with Rupestris derived from seed; crosses were also begun 
between Rupestris and foreign vines (Malbec, Sirah, Cabernet, Pinot, 
Muscat violet etc.). In 1893 Italian-American hybrids of Sangiove, Mal- 
voisie de Toscane, Aglianico, vSciascinoso, Aleatico, with Rupestris were 
obtained. 

Finally in 1903 and 1904 vines selected in France were brought from the 
Tremiti Islands and hybridisation with American vines was given up. 
On the other hand crosses of various European vines among themselves 
were started with the object of obtaining better grapes,, and among other 
hybrids the following were produced: 


Trebbiano 

X. 

Riesling du Rhin 

Trebbiano 

X 

Pinot blanc 

Trebbiano 

X 

Trammer blanc 

Malvoisie • 

X 

Sauvignon 

Malvoisie 

X 

Riesling 

Aglianico 

X 

Merlot 

Aglianico 

X 

Cabernet 

Aglianico 

X 

Pinot 


3) Cagliari (Sardinia) and Catania (Sicily), Schools 0 / Vine-growing 

and Wine-making. Florence (Tuscany) School of Horticulture and Fruit¬ 
growing , — From seeds imported from America some good types have 
been produced, which have given satisfactory results in those districts 
where they were obtained. ' 

4) Conegliano (Venezia), School of Vine-growing and Wine-making. — 
From seedlings of Riparia, a Riparia tomentosa was selected which was 
extensively cultivated in the district of Conegliano; it gave such good re¬ 
sults that some vineyards grafted on this plant are still found in full pro¬ 
duction after thirty years. 

This type as well as other excellent types obtained from seed were 
given up when vine plants selected in France were imported. At the same 
time selections from cuttings of American and European vines were tried, 
and the method proposed by Ravaz was employed as the basis of selection 
(i. e. the starch content of the cutting is determined by the iodine reac¬ 
tion) but these experiments were interrupted by changes in the staff of the 
school. 

Twenty years ago some hybrids of Cinerea X Fagadebito were obtain¬ 
ed ; these were not devoid of interest but the experiment was not follow¬ 
ed up. 

Daimasso, professor of vine-growing and wine-making, has at the pre¬ 
sent time extended the observations and researches on the adaption and 
affini ty of the principal American stocks, and has taken up the work of 
hybridisation and selection conducting the latter according to the method 
proposed by Ravaz. 

5) Grumello del Monte (Lombardy), School of Practical Agriculture. — 
Some good types have been obtained from vines grown from seed, and 
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among these a Riparia glabre with large hardy leaves similar to those of 
Grand glabre' may be noted; it is a suitable plant for the reconstitution 
of the vine-yards in some districts of the province of Bergamo. 

Work carried out by the government nurseries 
for American vines. 

1) ,Nursery at Acqui [Piedmont). — This nursery was only established 
in 1910 and has not yet produced plants which have been sufficiently 
tested. Three numbers of Berlandieri X Riparia obtained at Asti from seed 
of Berlandieri Resseguier No. 1 from France, have been selected. Some 
Italian-American hybrids obtained in the Asti Nursery have been planted 
permanently and kept under observation ; these were as follows: 


Lambrusca 

X 

Ruspestris du Lot 

Lambrusca 

X 

Berlandieri 

Grignolino 

X 

Berlandieri 

Lambrusca 

X 

Berlandieri-Riparia 157-11 

Freisa 

X 

Rupestris du Lot 

Barbera 

X 

Rupestris metallica 

Cortese 

X 

Rupestris du Lot 

Cortese 

X 

Rupestris-Berlandieri 301 B, 


These hybrids have up to the present remained exempt from phylloxera. 

2) Nursery at Asti (Piedmont). — This nursery is no longer under 
government control and has been annexed by the anti-phylloxera associa¬ 
tion of the district. Selections of Riparia and Rupestris and of some other 
species have been made but the results are of little value. 

Hybridisations were also carried out but they have not been continued. 
{See the above paragraph). 

3) Nurseries at Cagliari and at Macomer [Sardinia). — For fifteen 
years these nurseries have cultivated some numbers of Riparia, of Rupe¬ 
stris, and of Berlandieri obtained from seed in the following institutions: 
School of Vine-growing and Wine-making of Avellino — School of Horti¬ 
culture and Fruit-growing at Florence — Nurseries at Velletri and at 
Bartetta; but these trials conducted in a single locality and in restricted 
areas are not yet conclusive. It is possible to state, however, that the 
plants are growing well and promise to be valuable. 

4) Nursery of Noto (Sicily). — The director, Dr. C. Montoneri, 
has obtained two varieties of Rupestris: — Rupestris Noto No. 2, and 
Rupestris Noto No. 23, which are resistant to phylloxera, to drought and 
to large amounts’ of lime in the soil; they do well when used as cuttings 
and as grafts and'have a marked affinity for the native vines, to which they 
give remarkable fertility. Prof. Di Mattei, in his report to the Congress of 
Noto in August 1914, advised the use of these two Rupestris in the place, 
of Rupestris dp Lot which is very liable to “ bramble-leaf ” (roncet), and 
predisposes the vine to abortion of the flowers. 

* Rupestris Montoneri No. 1 and No. 2, which are,also cultivated, are 
both extremely promising. , 
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Numerous experiments in hybridisation have been made but definite 
results with regard to the hybrids obtained cannot yet be given. 

5) Nursery of Palermo {Sicily). — The Director, Dr. Federico Paul¬ 
sen, has obtained several thousands of hybrids and has carefully selected 
them after several years of cultivation. As Dr. Paulsen himself observes, 
it is difficult to find a stock which is able to offer identical advantages in 
the various conditions of cultivation, and these hybrids have therefore been 
tested in the experimented vineyards of the nursery and in those of pri¬ 
vate vine-growers. In some cases plots were planted with free stocks 
grafted on the spot, and similar plots with stocks grafted elswhere, and 
then permanently planted. 

. Of the hybrids bearing the numbers I to 1450, those which have given 
the best results in the first trial as regards resistance to phylloxera, luxu¬ 
riance of vegetation and affinity for the local vines Inzolia and Pericone are; 


Mollacchina 

X 

Rupestris 401 

Perricone 

X 

Rupestris 417 

Berlandieri Catania 

X 

Catarratto 737 

Berlandieri Catania 

X 

Riparia 810 

Catarratto 

X 

Rupestris Ganzin 877 

Mollacchia 

X 

Rupestris 403 

Berlandieri 2 

X 

Rupestris Monticoia 782 

Ciminnita 

X 

1202, bearing the number 1056 

Catarratto 

X 

Rupestris du Tot 1072 

Catarratto 

X 

Rupestris du Lot 1074 

berlandieri 

X 

Rupestris du Lot 1163 

Jacquez 

X 

1202, bearing the number 1256 

Berlandieri 1 

X 

Aramon-Rupestris 1330 

Berlandieri 1 

X 

Rupestris Martin 1341 


It was found as the result of numerous observations made under va¬ 
rious conditions that a different stock was required for each kind of soil and 
often for each kind of scion. Dr. Paulsen states in this, connection that 
the difference in adaptive qualities between the various stocks become more 
evident as the conditions of reconstitution become more difficult, la the 
southern districts, where the two main factors which hinder replanting 
with American vines are drought and the intensity of the phylloxera pest, 
the choice of stocks should be made with special care, and should be suit¬ 
ed to the frequent changes in the nature of the soil and in the climatic 
conditions. 

At the present time among the thousands of hybrids produced and ex¬ 
tensively tested by Dr. Paulsen the following numbers may be recom¬ 
mended : 

, , P. 1043 (Berliandieri x Aramon Rupestrs) and P. 1341 (Berlandieri 
Rupestris Martin) are very suitable for light, sandy calcareous soils 
With a tufaceous and strongly calcareous sub-soil. In the experimental 
vineyard of Casa Bianca (Marsala) Number 1043, though it grows but mo¬ 
derately as a free stock, bears vigorous scions which make a throughly 
good growth even in the driest years. Number 1341 has always retained its 
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fine vegetation and the scions have always given a good and constant pro¬ 
duction. 

P. 779 (Catarratto X Berlandieri) is very suitable for light sandy or 
calcareous soils and continues to do well in the experimental vineyard of 
Cash Bianca. It has given the most satisfactory results on deep loam 
soils which are not too dry (experimental vineyard of Spadafora) ; in such 
conditions it grows freely and bears productive scions. 

P. 1548 (Berlandieri X Aramon Rupestris) has a normal development 
and a normal and constant productivity on deep loam soils which are very 
compact (experimental vineyard of Roccazzo). In the experimental vine¬ 
yard of Mazara on a light, calcareous soil with a compact and strongly 
calcareous sub-soil this number shows a fine vegetative growth after 
three years both as a free stock and as a graft. 

1742 (Berlandieri X Rupestris du hot) and P. 1902 (Catarratto X 
Rupestris du Lot) are well adapted to deep, compact, loams, like those of 
Roccazzo, where they have done well for several years. 

Riparia X Rupestris N° 2 A, selection P, has been derived from the 
selection of plants obtained from seeds of Rupestris, It is easily propagated 
by cuttings, develops rapidly and gives a luxuriant vegetative growth. 

It grafts successfully and produces fruitful plants. It is specially 
suitable to medium loams which are not very compact but fairly deep and 
moist. 

6) Nursery at Palmi and at Nicastro [Calabria). — The reproduction 
of some Riparia plants from seed and the formation of Calabrian-Ameri- 
can hybrids has been started, but it is not yet possible to give the results 
of the work. 

7) Experimental vineyard of Spadafora (Sicily). — At Syracuse the 
late Prof. Antonio Ruggeri, with the assistance of Cavaliere Beniamino 
Antoci, began to select American vines grown from seed, especially plants 
of Berlandieri: he also ‘began to cross Berlandieri, and Rupestris du Lot, 
with some of the most popular local vines. When transferred to Milazzo, 
he took with him young plants produced at Syracuse and continued 
and extended the work of hybridisation. As the nature of the soil of the 
nursery at Milazzo did not allow him to undertake conclusive trials, he 
established an experimental vineyard at Spadafora, Here he brought to a 
successful termination some experimental trials worthy of mention, both 
with vines due to his own efforts and with those produced by Grimaxdi 
and Paixcsen as well as with some types of Berlandieri selected at Bar- 
letta. Trials were also carried out in private vineyards on various 
types of soil infested with phylloxera ; the soil was in some cases clayey 
and compact, in others of medium consistancy and fertile, or again light 
and poor. It is, in consequence, possible to bring together observations 
which indicate that certain vines tested over long periods, are suitable 
for introduction into general cultivation. The introduction of such vines 
is of special importance, as the decay of the vineyards reconstituted with 
stocks from beyond the Alps has shown the necessity of reconstitution 
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with indigenous vines which are more suitable to the soil and climatic condi¬ 
tions of Italy. 

Out of Sicily the hybrids due to Ruggeri have been grown with ex¬ 
cellent results in Apulia, in Calabria and in other countries than Italy. At 
the International Congress of Agriculture at Madrid (1911), M Garcia de 
LOS Salmdnes recommended from his personal experience twelve num¬ 
bers of this h3’brid for cultivation on dry calcareous soils. A collection of 
these hybrids has been sent to Algeria at the request of Prof. MAKfes who 
had ascertained their success in Sicily. 

Among the numerous hybrids produced by Ruggeri the following 
may be noted : 

130 (Berlandieri X Rupestris). — This hybrid is adapted to various 
types of soils, including soils light in colour and thoroughly calcareous in 
character on which it has given good results. 

42 (Berlandieri X Rupestris du Lot). This hybrid does well over 
a fairly extensive area. It grows freely on moist marls even on those 
rich in lime (50 to 60 per cent Ca C03). It is not always as resistant as 140 
and cannot be recommended for clay soils on which it develops but mode¬ 
rately. 

199, 225, 267 (Berlandieri x Riparia). These vigorous hybrids 
maintain the productivity of the scion at a high level and are suitable for 
cultivation over a fairly extensive area, especially 199 and 225. The last 
number, 267, prefers the same soils as Riparia and on them it surpasses the 
pure species, but it is also successful on soils of poorer quality. Although 
vigorous 199 and 225 are not equal to 267 on soils which are suitable for the 
latter but they are more resistant to drought and will tolerate larger amounts 
of lime in the soil. 

19 (Albanello X Berlandieri). The resistance to phylloxera of this 
hybrid is very great: after 10 years of cultivation its roots are in as good 
condition as those of the most resistant pure species. It has a marked 
affinity for the native vines and as it is tolerant of drought and of a large 
amount of lime, it does well over a fairly extensive area. The production 
of plants grafted on this stock is regular and constant. 

8) Nursery of the Tremiti Islands {Adriatic) (1). — jSTo selections of 
plants grown from seed have been made but hybrids have been produced 
between American vines (Rupestris and Berlandieri) and numerous Ita¬ 
lian vines (Trebbiano, Sangiovese, Malvoisie, Moscatello, etc). Some of 
these hybrids have already been tested in different provinces of Italy espe¬ 
cially in Apulia, The tests, however, have not yet been carried out for a 
sufficiently long period to justify statements on these hybrids. Hybrids 
between various American vines have also been obtained but they are not 
altogether satisfactory, especially in regard to their adaptive qualities. 

9) Nursery at Velletri {Rome). — The Director Professor Angelo 
Longq has selected 40 numbers of Riparia and 11 of Rupestris grown 
from seed. These vines have been distributed in various districts espe- 

<i) See B. 1914, No. 346. 
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dally in Tuscany, in Apulia, in Sicily and in Sardinia. In many cases the 
results have been satisfactory, both as regards resistance to phylloxera 
and drought, and as regards vigour of growth and productivity. This, 
however, has not always been the case. For example in Tuscany, in the 
valley of the Arno and on the plains of Prato and Pistoia, where quater¬ 
nary soils occur, these vines have given excellent results : on the other 
hand they have given less satisfactory ones in the following districts: in 
Chianti and in the valley of the Sieve where gravels intercalated in the 
calcareous “ alberesi ” of the Eocene are abundant: on the hillsides of the 
Upper Valdamo and of the valley of Greve, where marly calcareous soils 
and cretaceous gravels occur; in'the valleys of Elsa and Pisa where clayey 
marls alternate with the conglomerates, gravels and sands of the Oligocene. 
In Apulia and Sicily and in Sardinia the results have in the same way been 
excellent in some regions and poor in others. At .Marsala, for example, 
on soils with as much as 85 % per cent of lime, the director of the local 
' anti-phylloxera association considers that the results have been satisfactory. 

Work of the Anti-Phyeeoxera Associations. 

These associations were instituted with the object of protecting vine-\ 
growing against the attacks of phylloxera. They were first formed in 
Apulia and later in all Italian districts where such action was necessary, 
and aim, by the introduction of America vines, to reconstitute the vine¬ 
yards destroyed by this terrible pest. The associations, directed by techni¬ 
cal experts, have also undertaken experimental w T ork in selection and 
hybridisation, with the object of obtaining stocks suitable to the districts 
in which they are to be cultivated. The initial work of these experiments 
was undertaken by the late Prof. Neobaedo Danesi, general inspector of 
agricultural industries, assisted by the technical representatives of the 
anti-phylloxera societies and especially Dr. Armando Mignone as well as 
by the director of the Experimental Nursery of the Tremiti Islands. 

Numerous crossings were made between the local vines, of which the best 
as regards hardiness and longevity were chosen, and such American vines 
as lent themselves to the process: (Rupestris Martin and Rupestris Metal- 
lica Berlandieri and its hybrids Riparia and Rupestris). Attempts were 
also made to cross certain American vines among themselves, such as: 
Rupestris Ganzin, Rupestris Martin, Rupestris Gaillard, Rupestris du 
Lot, Cordifolia typique and Cordifolia Davin, Aestivalis, Berlandieri, 
all calcieole (lime-loving) vines. Definite results have not yet been 
obtained but it can already be foreseen that the societies, in fol¬ 
lowing up the work in which they are engaged, will be able shortly to pro- , 
vide for each district stocks and possibly direct bearers, thoroughly accli¬ 
matised and very resistant to phylloxera. It is expected that these plants 
will show adaptive qualities, possess a strong affinity for the local vines, 
and will be capable of giving better results in practical cultivation than" 
the vines commonly employed to-day. 

To test the hybrids obtained by Danesi and by the staff of the anti- * 
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phylloxera associations, two fields for experiments on the resistance of Ame¬ 
rican vines to phylloxera were instituted in Apulia . These fields are in the 
district of Cassano Murge and of San Michele which in Apulia were among 
the first to be attacked by the destructive insect. Hybrids obtained by 
Cavaliere Beniamino Antoci in the Tremiti Islands, are also studied in 
these experimental fields. 

In addition to resistance to phylloxera, the composition of the grapes 
of the direct bearers is being studied : this task was entrusted by Daxesi 
to the School of Olive-growing and Oil-making at Bari. 

The experiments made at Marsala by Cavaliere Giuseppe Vaiarello, 
director of the Anti-phylloxera Society of that locality, are also of suffi¬ 
cient interest to be mentioned. In the nurseries of the association the 
Sicilian-American hybrids of Paulsen and Grimaldi and Rug-geri have 
been tested. The numbers 88 , no and 317 of Grimaldi, the numbers rio, 
128, 140 and 298 of Ruggeri, and the numbers 779, 1120, 1381, 1548, 
1742 and 2A of Paulsen are specially worthy of consideration. A hybrid 
which is also expected to do well is Calabrese x Aramon-Rupestris 953, 
a direct bearer obtained by Grimaldi. 

M. Vaiarello has also undertaken work on hybridisation, but it 
would be premature to pronounce judgment on the results obtained. 

Work carried out by private vine-growers. 

Some private nurserymen have selected American vines grown from 
seed, and some of the vines placed by them, on the market have given 
fairly good results in the districts in which they were obtained. How¬ 
ever as regards continued and serious work based on scientific principles, 
only that of the late Dr. Clemente Grimaldi of Modica can be considered, 
and to him are due some hybrids which have been successfully introduc¬ 
ed into general cultivation. From the beginning of his short career this 
distinguished worker was actively and usefully employed, thanks to his 
technical skill, in the production of hybrids suitable for warm districts* 
Important observations on American vines in general, which he was able 
to make during the course of his researches, are still turned to advan¬ 
tage by a certain number of Italian and other growers of American vines. 

Although the work of Grimaldi was unfortunately interrupted by 
his early death, the vine growers have been able to profit by his labours 
to some extent, thanks to certain hybrids of special interest amongwfaicJt 
, the following may be mentioned. - * • < /'' , 

G. 1257 (Berlandieri x Regano). This hybrid-is suitable for strongly 
■■ : <Micarious soHs. It has given good results at Mazzara del Valle and at Casa 
Bianca (Marsala) where it has developed remarkably well in spite of-tie 
" fiature of the soil; calcareous, somewhat poor/ and dry. 

' G. 444 and 446 (Berlandieri x Rupestris). Up to the present these 
-hybrids have made good growth on calcareous soils. 

G. no and 88 (Calabrese X Rupestris Ganzia) and 3x7 (Frappato X 
Rupestris Gamin). These hybrids are adaptable within wide bmits but 
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they*give the best results on strong and light loams. They show well 
marked affinity for the Marsala vines but are liable to “ bramble-leaf " 
(roncet) by which they have been attacked in several experimental vine¬ 
yards in Sicily. 

G. 953 (Calabrese x Aramon Rupestris). This hybrid is a direct- 
bearer and has given at Marsala on moist calcareous soils a good wine with 
the proportions 16.2 per cent alcohol and 7 per cent of acidity (Vaiareeeo), 

Conclusions. 

From this brief account the following conclusions can be drawn : 

1) The new resistant vines which are necessary for the reconsti¬ 
tution of vineyards destroyed by phylloxera can be obtained (and have 
already been partly obtained) by the selection of American vines grown 
from seed, and by the artificial hybridisation (followed by selection) of va¬ 
rious American vines partly among themselves and partly with European 
vines. It was a mistaken policy to interrupt the work which had been 
started on these lines, and to resort to the use of hybrids and selected plants 
imported from France. Indeed it is due to the clear-sightedness of some 
workers on American vines (Ruggeri, Paulsen, Grimaldi, Longo) 
that good plants produced and selected in Italy can be put into cul¬ 
tivation today. 

2) Experience acquired during a number of years has shown clearly 

that vines obtained and selected in France will not always five under con¬ 
ditions different from those of* the country of their origin, as in Sicily, Sar¬ 
dinia, Calabria, and Apulia. The introduction of these French vines into 
Italy was in many cases unsuccessful and consequently the workers on 
American vines turned their attention once more to the production and the 
study of indigenous resistant vines. It was a judicious action on the part 
of the Ministry of Agriculture in 1914 to direct that the institutions under 
Government control should resume the work interrupted some years pre¬ 
viously. * 

3) The work of Patjesen, Grimaldi and Ruggeri, can be put to 
profitable account to-day, for the hybrids due to them can, especially 
in warm districts, replace the vines produced and selected in France. In 
other districts It is .unnecessary to give up French vines entirely, but the 
Ripatia and Rupestris selected by Eongo at Velletri, besides the hybrids 
of BauesEn can; with advantage, be introduced into general cultivation. 
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1057 - Agriculture in Brittany. — 1 . Pic, G. Monographic d’une exploitation module en Hie 
et-Vilaine. La Vte A:tko'e ct Rmale, Year 6, No 27 (special number on Brittany), pp. 
1-4. Paris, July i } 1916. — II. Parisqt, F, Mise en valeur des dunes. Id., pp. 5-7.— 
III, Miege, E. Ea culture de 1 ’ajonc /i.,pp. 1 vt6.— IV. Menard, A. Culture de iaponnne 
de terre de primeur dans les Cotes du isord. Id., pp. 18-30.—V. Vincent, V. Cultures ma- 
raich^res et tievage du cheval combines dans le pays de I#eon Id., pp. 20-22. 

I. Small holdings of from 35 to 30 acres are the rule in the depart¬ 
ment of Ille-et-Vilaine, and farms of over 100 acres are rare. Much of the 
land is owned by peasant proprietors. The farm selected for description 
as being typical of the district is about 35 acres in extent, on gently un¬ 
dulating ground, and the soil is a strong loam on a clay subsoil. Many 
improvements have been carried out: the land has been drained; roads 
have been made and apple tiees planted on either side of them; hedges have 
been removed, so that the farm now consists of 4 or 5 arable fields of 5 to 
7 acres each, 5 acres of grass and 2 % acres of orchard. No fixed rotation 
is adopted, but as far as possible the annual acreage of crops and catch 
crops is distributed as follows: 


DEVELORM^SISif 
OF 1 ^ 
AGRICULTURE 
IN DIFFERENT' 
COUNTRIES *; 


r 54 

acres 

winter wheat 

4 

acres green rye 

1 54 


winter oats 

4 


trifoliam 

*54 

» 

spring * 


s 

vetches 


. 

barle.r 

i 1 /. 

1 

maize 

254 

» 

buckwheat 

254 

* 

mangels 

5 " 

- » 

red* clover 

*V4 

9 

carrots 

2 54 

» 

rape 


P ‘ 

cabbages 




* 7 , 

9 

potatoes 


Besides this, all banks are planted with gorse which yields valuable 
fpdder for horses and cattle in December and January. Thus the 30 
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acres of arable land not only produce about 30 acres of fodder and grain 
crops consumed on the farm but also an additional 10 acres of corn crops 
which are sold away. Average yields for the last 10 years have been : 


wheat 

oats 

buckwheat 

mangels 

potatoes 


5 qrs, per a*, re 

7 » » » 

5 » » » 

28 tons per acre 

9 % » » » 


The dead stock consists of 2 ploughs, 1 set of harrows, 2 cultivators, 
2 horse hoes, 1 small horse drill, 1 mower with corn cutting attachment, 1 
swath turner, 1 horse rake. The live stock consists of: (1) a dairy herd 
of 10 to 12 milking cows (also 3 or 4 heifers, 3 or 4 yearlings and 2 bulls) 
yielding from 22 % cwts. to 28 y 2 cwts. of butter per annum and a gross 
profit of £120 to £165, besides 7 or 8 calves sold fat to the butcher for 
£20 to £24 ; (2) one old horse and 2 mares from which one foal is bred an¬ 
nually and sold; (3) about 50 hens and pullets of the de J anze breed; and 
(4) a number of pigs. 

The labour is provided by the farmer and his family, a maidservant 
and a man living in the house, and during the busiest seasons of the year 
additional men are occasionally hired by the day. 

The returns of this type of holding are excellent in the majority of 
cases and where the farmers, who are generally industrious and fairly en¬ 
lightened, have also been good business men and skilful cultivators, actual 
fortunes have been made out of the land. 

II. The sand dunes extend over many thousands of acres along the 
northern and southern coast of Brittany. They are covered by a meagre 
vegetation consisting chiefiy of couch grass, sand sedges, small fescues, 
sweet vernal, cock’s foot and timothy, with occasional clumps of furze. 
Ephedra , asparagus, various medicks, bracken, wild beet, and here and 
there a pine wood. The dunes are usually either State owned or the pro¬ 
perty of the communes. In certain parts they have been successfully re¬ 
claimed as for instance at Rotheneuf near St. Malo where early vegetables 
are now grown at a profit, at Roscofi, at Saint-Paul-de-Teon and at Plou- 
hinec near Borient which is celebrated for its early carrots. 

The work of reclamation should always start with ploughing to a depth 
which varies with the flora. laming and chalking are useless at the initial 
stage, but farm yard manure or seaweed must be applied with dressings of 
superphosphate and potash salts. Bevelling should be carried out as far 
as possible. The most important question is that of protection against 
wind. In points of extreme exposure A triplex, tamarisk, sea-buckthorn 
or gorse should be used as wind screens, while white poplar, Cytisus , elm 
and the maritime fir may also be employed with profit. With regard to 
wind resistant crops the best results have been obtained with rye and cab¬ 
bages. Once the land is under cultivation, early potatoes, green rye, 
crimson clover and winter barley may be grown as well as asparagus and 
lucerne. After the early potatoes, green rye, etc... cabbages, mangels, 
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carrots and salads or carrots and swedes, turnips, mustard should be 
taken, as the land will produce two good crops per annum if generously 
manured. 

Its vicinity to the sea-shore makes, this possible as the necessary 
seaweed can thus be obtained at low cost. 

III. Gorse is a characteristic wild plant of all granitic or schist soils. 
About 15 species are known including XJlex europaeus , L r . Gallii , U. Rich - 
ten, U. nanus , 17 . parvifloras, and the two chief cultivated varieties are 
the Dinan and the Foxtail which is almost spineless. Gorse not only 
yields valuable fodder, but affords shelter and may also be used as litter or 
for green manuring. It has also been suggested as raw material for pa¬ 
per-making. As fodder it may be fed to all kinds of stock and cattle do 
particularly well on it either when fattening or producing mi lk. 

For its growth a good tilth is required and the land must be clean. 
Seed may then be broadcasted at the rate of 18 lbs. per acre or drilled at 
the rate of 9 lbs. per acre as is customary in England. Average yields run 
from 10 to 12 tons of green stuff per acre which would be equivalent in 
feeding value to 4 to 5 tons of good hay. Exceptional yields are said to 
reach 20 to 24 tons per acre. Seed may also be harvested and amounts to 
80 to 120 lbs. per acre of the common varieties (worth iod. per lb.) or 40 
to 50 lbs. of Foxtail {worth about is 3 d per lb.). 

Gorse leaves considerable residues of nitrogen in the soil and its deep 
roots break up the subsoil to a great depth. Plantations are easily broken 
up even after being kept down from 6 to 8 years which is the usual dura¬ 
tion of their life ; some however are kept down as long as 13 to 20 years. 

IV. The cultivation of early potatoes occupies an entire tract of 
coast land known as “ the golden belt of Brittany ” where the climate is 
specially favourable. The most popular varieties are Royal Earlies (frost 
resistant), Mayette, Sutton, Giant Fluke, Fin de Siede. Sets are carefully 
selected and sprouted in boxes or on floors during the autumn. Planting 
out begins at the end of J anuary and the sets are placed very close together 
{10 in. X 14 in.), so that about 18 cwts. of seed, potatoes are required per 
acre. Yields are high, the total crop varying from 4 to 6 tons per acre 
and being worth anything from 3s 6 d to 12s per cwt. In an average year 
the gross profits run from £24 to £32 per acre, but the crop is an expensive 
one to grow and would hardly pay if it were not for the fact that the 
potatoes can be followed by mangels, swedes, cabbages or cauliflowers and 
then by two successive com crops without any further manuring. 

V. The Eeon district is not a purely market gardening district except 
in the Roscoff commune. Elsewhere the market gardening is run together 
with a horse breeding industry and fodder crops have to be provided 
for the live stock. Though modified for the special requirements of these 
farms, the principles of market gardening still obtain and the crops are 
rarely grown pure. For instance parsnips are interplanted with cauli¬ 
flowers or artichokes, ‘onions with parsnips, artichokes or cauliflowers, and 
cauliflowers harvested in February would be followed by spring wheat in 
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which lucerne would be sown, or trifolium might be taken after the wheat. 
A typical rotation is given below 

1st year: spring wheat and turnips as a catch crop. 

2nd year: parsnips with eauLfloweis or artichokes. 

3rd year: wheat or onions and trifolium. 

4th year: cauliflowers. 

The chemical requirements of such a rotation are considerable and 
even assuming that very 1 ' heavy dressings of seaweed and farm yard manure 
are available, these should be supplemented by applications of fertilizers 

1058- Blind Soldiers on the Land- — Ba&onne Thenakd, A. (Note from the Valentin, 

Haiiy Association) in Com pies Rendus de* Stances ic VAcademic d'A*n m ultu*e de France, 

Vol, II. No. 2i, pp. 595-602. Pads 1916. 

Ever since the beginning of the war the Valentin Haiiy Association has 
undertaken the task of helping blind soldiers to earn their own livelihood 
and whenever it has been possible they have put such soldiers back to 
their old pre-war trades and occupations. On this principle large numbers 
of blind men should have been brought back to the land. The Associa¬ 
tion was already in touch with several men who were successful farmers, 
poultrvmen or bee-keepers in spite of having lost their sight, as for example 
the owner of a vineyard in Pranche-Comte who though he became blind 
at the age of forty kept on working for many years. Another had been 
taught a trade specially adapted to the blind (straw and cane work), but 
preferred an agricultural occupation and rapidly became a skilful labourer. 
The latter man was an immense help to the Association, for his case could- 
be quoted to the blind soldiers and it could be pointed out to them that 
they had the advantage of being already familiar with farm operations. 
He was even charged in July 1915 to go round to the homes of blind soldiers 
and to show them by his practical example what could be accomplished 
without sight, to encourage them to be self-reliant, and to induce them 
to try to pick up the threads of their old life. 

The results of this policy have been excellent: one man has gone back 
to an employer for whom he had previously been working for nine years, 
and has regained much of his old skill; another man, besides going back to 
Ms original work, has taken charge of 50 beeMves to which he attends 
mostly at night; a third man who is not only blind but also suffers from 
slight deafness and a certain weakness in the right arm has taken up thema-. 
nagement of a farm again and works himself in the garden and at pruning 
vines. All show remarkable pluck; but even the most able man when 
deprived of his sight is largely at the mercy of Ms surroundings and could 
accomplish little without the help and sympathy which are most surely 
found amongst his own people. 

The Valentin Haiiy Association is establishing a small poultry farm for 
, s blind soldiers, as experiment have recently shown in England that chicken 
gearing and fattening is work particularly well adapted to the Mind, 
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1059 - Measurement of the Surface Forces In Soils. — Shull, Charles Albert, m 
The Botanical Gazette, VoL I/S 2 I, No. 1, pp. 1-31, S tables, 5 figs. Chicago, July 29x6. 

A contribution to our knowledge of the mechanics of soil moisture and 
the relations of this latter to plant growth. The main purpose of the work 
was to find some means of measuring the force with which particles of 
soils of varying fineness retain moisture at different degrees of dryness and 
to obtain some more definite knowledge concerning the amount of “ back 
pull ” occurring in soils when the total moisture content is so low as to be 
unavailable to glowing plants. A number of experiments were carried out 
on the relation of seeds to soil moisture, an aspect of the question which 
hitherto has not received the attention it deserves. 

The seeds of Xanthium were chosen for the experiments owing to the 
rapid re-establishment of moisture equilibrium relations after disturbance. 
They were derived from 119 plants derived in their turn from the seed of 
a single plant of X. pennsylvamcum ; individual variations should therefore 
be reduced to a minimum. 

The soils used in the major portion of the work were 1) the subsoil oj 
the Oswego silt loam — a heavy clay — and, as a contrast to this, 2) a fine 
quartz sand manufactured from quartz rock and, finally, 3) various oilier 
soil types , details of which appear in table IV. The average composition 
of No. 1 as determined by mechanical analysis was as follows: 



Sand 


Silt 

Clay 

Coarse 

Medium 

Fine 

Very Fine 

1 

- ™7 

. 

M % 

; 0.5 % 

4*4 % 

i 

3-2 % j 

61-3 % I 

30-4 % 


The moisture equivalent was 35.2 per cent and the wilting coefficient 
19.1 per cent. 

No. 2 was a very pure quartz sand, the aver age, diameter of thr parti¬ 
cles being very close to 0.10 mm. The moisture equivalent was 241 per, 
cent and the wilting coefficient 1.3 per cent. 

Methods . — While the internal forces of Xmthmm seedshaw been' 
approximated by osmotic means, many seeds lack semi-permeable coats. 
For such seeds a vapour pressure method has been used which gives results 
which are in a way comparable to the osmotic measurements. It consfeU I 
1 essentially in measuring the vapour pressure eipilitraos of the m-dry needs. 
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Tabee I. — Moisture intake of Xanthium seeds in osmotic solutions; 
temperature 23.5 0 C ; intake in percentage of air-dry weight . 


Solutions 

volume molecular 

1 hour 

4 hours 

1 

i 

| 

| 7 hours 

y 

i 

10 hours 

i 

' 

24 hours 

- 

48 hours 

Osmotic 
pressure in 
atmospheres 

H 2 0 . 

. 

' *6.39 , 

44.3S 

! 

48.78 

50.38 

51.18 

51.58 

0.0 

o.x M — 

Na Cl . . . 

16.79 

39-43 

j 45.87 

4648 

46.39 

46.33 

3*8 

0.2 M — 

Na Cl. 

1 17.12 

38.67 

j 45-00 

! 45*57 

45-93 

45*^2 

7*6 

0.3 M — 

Na Cl. . . 

! 16.07 

34-05 

i 40.75 

! 

41*95 

42-24 

42.05 

w*4 

04 M — 

Na Cl. 

14.36 

31.21 

38.08 

j 39*97 

40.33 

40.27 

152 

0.5 M — 

Na Cl. . . ... 

i 13.96 

30.26 

, 35-87 

1 38.08 

38.70 

1 38.98 

19.0 

0.6 M — 

Na a.— 

1 13*80 

25*57 

J v 3241 

j 33-57 

3477 

1 35**8 

23.8 

0.7 M — 

Na Cl. 

j 13*32 

26.29 

j 30.99 

| 31-73 

32*79 

32.85 

26.6 

0.8 M — 

Na Cl. 

j 13*13 j 

25.22 

! 2Q.2I 

29.95 

31.12 

31.12 

304 

0.9 M — 

Na Cl. 

12.58 

* 24*34 

! 27.64 

28 95 

29*14 

29.79 

34*2 

I.OM- 

Na Cl. 

ZI.90 

; 22.92 

1 25.42 

26.48 

26.21 

1 26.73 

38.0 

2.0M — 

Na Cl.. 

; 8.19 

! 14.55 

18.25 

18.43 

18.60 

1855 

72.0 

4.0 M — 

NaCl. . . ... 

1 4*8* 

8.37 

9.84 

10.08 

11.00 

| n*?6 

130.0 

Sat. — 

Na Cl.,. 

3*42 

4.94 

1 5.24 

1 5-84 

6.31 

6.35 

375.0 

Sat. — 

Na Cl.. 

— 0.67 

— o*77 

|— 0.58 

— 0.58 

— 0.58 

j— 0.29 

965.0 


to be in equilibrium. Though by no means exact the calculations are 
near enough to the osmotic determinations to be of great interest* 

The earliest soil measurements were made with No. 2} sand. Seeds 
of known weight were packed firmly in sand of known water content in 
paraffined wire baskets, and allowed to come to equilibrium. The tests 
were confined finally to the region of soil moisture from air-dry to the wilt¬ 
ing coefficient, because with a higher moisture content the seeds always 
became saturated with water. In the case of this sand it was not until 
, the water content was reduced to about 1 per cent that a noticeable “ back 
pull *’ was developed by the soil. 

This method is obviously open to the criticism that fiiction retards the 
movement of water in dry soils, and that the seeds therefore do not reach 
actual equilibrium with the total soil mass, but only with the soil lying 
near them. In order to meet this difficulty, a "rotation method {bottles 
arranged on rocating wheels driven by a motor) was adopted which brings 
the seeds constantly into contact with fresh soil particles. , 
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Tab be It. — Relation of Soil Moisture to Intake by Seeds. 


Soi moisture jlntake by seeds 
in percentage Lin percentage j 
of absolute j of air-dry j ■ 
weight j weight 


Osmotic pressure equal to surface force 
in atmospheres 


.4.65 

i 


— 0-53 



5.83 

5-95 

{air-dry) 

0.00 
~ 0.3S 

14 Cl saturated = 965 atmospheres. 


6.66 

1 


0.97 



6.15 



1.5 s 



6.23 



. 1.91 

( 697 )* 


6.46 



1.06 



7,61 



3-73 

( 532 ) 


7- s 5 


. . . 

3-35 



7.88 


. . . 

3.68 



8.27 



5.18 



8.6S 



6.16 

(41S) 


8.92 



6.25 



9.16 



6.55 



9.36 



6.47 

Na Cl saturated = 375 atmospheres. 


3:0.26 



9-58 



10.32 



10.76 



10.81 



9.81 



11.16 



10.82 



11,60 



15.79 



11.79 



11.94 

4 M. Na Cl = 130 atmospheres. 


12.46 



15-81 



12.74 



17.46 



13.16 



! 21.36 

2 M. Na Cl sa 72 atmospheres. 


13.9X 



2 X.II 



14,23 



23.SS 



14.78 



20.62 



14.88 



28.61 

M. Na Cl = 38 atmospheres. 


15.18 



32.60 

. * 


^ 5-34 



31.54 



16.06 



34-00 

M. Cl 2 H12 06 = 22.4 atmospheres. 


16.75 



33-86 



17.10 



37-70 

■’ 0.5 M. Na Cl ps 19 atmospheres, 


17.22 



41.98 

0.4 M. Na Cl a 15.2 atmospheres. 


17-35 



39.77 



* 7-93 



43^5 

0.3 M. Na Cl = 11.4 atmospheres. 


18.07 



41.79 



18.07 



45 ‘i 5 

| 0.2 M, Na Q as 7.6 atmospheres. 


18.87 



47.26 j 

0.1 M. Na Cl = 3.8 atmospheres. 


* 9-34 



49.31 






43*79 



19.80 



46.54 



’ iouo4 

' v * 


' . -w 

50.00 

51-44 

Saturated = 0,00 atmospheres. 


a ’ , 


* Values in parenthesis calculated from the cnrt*e of mc^taneholdisg power of the s 
by theknown value. 1,1 - „ 
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Experimental Results. 

A. Measurement of the Seeds* —The data resulting from the measure¬ 
ment of the internal forces of Xanthmm seeds by means of NaCl and EiCl 
solutions are given in Table I and these figures may serve as a basis in 
the soil experiments, where the surface forces of the soil particles, instead 
of osmotic pressure are pitted against the internal forces of the seed. 

B. The Surface forces of Soils. — Soil No. 1. The results of 4 of a! 
number of tests made with the subsoil of the Oswego silt loan men¬ 
tioned above are-shown in Table II. 

Soil No. 2. — The results af a series of tests with the'fine quartz sand 
running from air dry (0.14 per cent) to a little beyond the wilting coeffi¬ 
cient {1.3 per cent) are shown in Table III. 


Table III. — 'Relation oj moisture in No. 2 Quartz Sand >o Moisture 
Intake oj Xanthium seeds 


Soil H *0 

Intake H fl O 

in percentage of absolute weight 

in percentage of air-dry weight 


0.14 

0.259 

0.175 

0.203 

0.44 

0.81 

1.03 

1.49 

1.79 

2.14 


(air-dry) 


i 


— 0,306 

+ M °7 
5.02 

21.81 

33-98 

42.40 

45.64 

47*46 

52.06 

72.85* 


* Four seeds showing incipient germination, hypocotyls averaging 3 mm. long. 


Various soil types. — The foregoing results suggested that there might 
be a general relationship between soils and seeds as regards the amount 
of moisture seeds will absorb at the wilting coefficient of the soil, what?; 
ever value the wilting coefficient might have. To clear up this point the 
soil types of Table IV were used. Each soil was brought as nearly to the 
wilting coefficient as possible by addition of water. • 
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Table IV. — Relation oj wilting coefficient to moisture intake by seeds 


Soil types 

Percentage 
of hygroscopic 

moisture 

, 

Percentage 
of wilting 
coefficient 

! 

| Percentage 
j of soil HjO 

i 

Percentage 

of seed intake 

1. Sand (coarse). 

0.205 

O.73 ± 0.02 

1 

; O.65 

34*44 

2. Loam. 

3-13° 

m.93 ± 0.05 

- 12.66 

49*02 

3 . Sandy loam (very fine). 

1.836 

S.33 ± 0.08 

; 7 - 86 | 

48.38 

4. Loam. 

2.280 ! 

I2.4I i 0.02 

| 13-30 : 

49.01 

5. Clay loam. 

3.S20 

16.12 ±OOI 

1 16.01 

49-49 

6. Day loam. 

5.210 

16.34 1£ °.° 2 

! 17-78 

47 - 3 1 

7. Fine sand. 

0.750 

3.21 ± 0.03 

1 3-19 ; 

49-77 

8. Sand (coarse). 

i 0.218 

1 0.S3 ± 0.01 

| O.80 j 

40.gS 

9. Loam. 

i 2.30 

1 

10.82 i 0.06 

1 10-51 | 

50.42 


Conclusions. 

1) The force with whic h the seeds of Xanthium pennsylvanicum absorb 
water has been measured by two methods : (a) osmotic solutions, and (b) 
vapour pressure equilibrium. The osmotic method is at present the more 
reliable. 

2) The air-dry seeds of Xanthium show an initial attraction for water 
of nearly 1000 atmospheres. 

3) The attraction which exists at any moisture content of the seed 
between air-dry and saturation can be approximated. See Table I. 

*4) The seeds have in turn been used to measure the complex moisture-, 
holding forces of soils, with the following results : 

a) The air-dry subsoil of the Oswego silt loam holds its hygroscopic 
moisture with about the same force as an air-dry seed, that is, about 1000 
atmospheres. 

b) As the moisture content of the soil increases, the surface force 
decreases rapidly. When about 3.5 per cent of water has been added to 
the air-dry soil, the force remaining is about 395 atmospheres* When the 
soil moisture reaches 6 per cent above air-dry in this soil, the moisture is 
held with a force of 130 or more atmospheres. At 11 per cent above air- 
dry the holding power has fallen to 22.4 atmospheres. 

#0 c) At the wilting coefficient of the soil (13.3 per cent above atr-cby 
in the Oswego silt loam subsoil) the “ back pull” of the soil particles a- 
mounts to not mere than that of a 0.1 M Na Cl solution, that is, not more 
than about 4 atmospheres. This is shown to hold true for a number of 
types of soil with widely varying wilting coefficients. 

5) This water-bolding power of soils at the wilting coefficient is less 
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than the osmotic pressure of the root hairs of many kinds of plants, as shown 
by Hannig and others. 

6) The wilting of plants at the wilting coefficient of the soil cannot 
be due to lack of moisture in the soil, nor to lack of a gradient of forces 
tending to move water toward the plant. 

7) The view is held, therefore, that the wilting at this critical soil moist¬ 
ure content must be due to the increasing slowness of water movement' 
from soil particle to soil particle, and from these to the root hairs, the rate 
of movement falling below that necessary to maintain turgidity of the 
cells of the aerial parts, even under conditions of low transpiration. 

1060-The Treatment of Peat Beds to Prevent Loss of Nitrogen Due to Bacterial Ac¬ 
tivity (Germany). — Arnd, T. in Landwirtschaftliche Jahrbucker, Vol. 49, No. 2, pp. 191* 

213. Berlin, March 25, 1916. 

At the Bremen station for peat investigations, experiments were car¬ 
ried out to determine whether denitrification and the decomposition of 
nitrates in peat beds could be prevented. The problem was attacked by 
two methods: (1) soil conditions were made such as to encourage nitrifi¬ 
cation and processes favourable to plant growth; and (2) the reduction of 
nitrates was inhibited by the use of germicides. By the first method 
denitrifying organisms alone were affected while by the second method 
the destruction of both denitrifiers and nitrate reducers was involved. 

1st. method. — The soil used was from a well rotted peat bed, crumbly 
and rich in bacteria. On analysis it proved to contain fair quantities of 
ammonia and traces of nitrates, but no nitrites. The sample was put 
through the 3mm. sieve and mixed with pure calcium carbonate at the 
rate of 0.3 gm. of carbonate to 40 gms. of soil (these proportions having 
previously been shown to produce maximum nitrogen losses). The soil 
was watered to bring it up to its original water content and placed in glass 
vessels in layers 0.8 cm., 3 cms., and 9 cms., thick; 0.5 gm. of dry nitrate 
was added to each vessel which was then plugged with cotton wool and 
incubated for a fortnight at 28° C. The amount of denitrification which 
had taken place was then determined. 

The results showed conclusively that denitrification varies with the 
depth of the soil layer in the vessels, i. e. with the amount of oxida¬ 
tion which can take place. In other words, the greater the relative sur¬ 
face exposed to the air, the more are the oxygen needs of the soil bacteria 
satisfied and the smaller the loss of nitrogen and the reduction of nitrates. 
The mean total loss of nitrogen for the three layers 9 cm., 3 cm., and 0.8 
cm. were 17.8 mgms., 2.1 mgms, and 3.8 mgms. respectively. Where the soil 
was very loosely packed, no denitrification took place, but in other cases even 
thin layers of less than x cm. thickness showed losses of nitrogen, and it 
may be concluded that under field conditions where the soil could never 
have such a large surface exposed as in these experiments, denitrification 
could never be completely prevented. 

In practice, therefore, tillage and drainage of peat soils may be al¬ 
ways recommended in order to minimise denitrification, but some losses 
must always be expected from that cause. 
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2nd. method . — In tlie series of experiments where germicides were 
used, the same apparatus was employed, but the soil layers were uniform¬ 
ly 9 cms. thick. The germicides were mixed with the soil in the dry 
state or in solution at the rate of 25 to 200 mgms. per 60 to 70 gms. of soil 
{contaning 80 per cent of water). 

Copper sulphate. — Even with the maximum doses of 0.2 gm. CuSO 4 
SH 2 0 per 12 gms. of dry soil, losses of nitrogen were not completely 
avoided. With the small doses, denitrification was intensified. This unex¬ 
pected behaviour on the part of copper sulphate was probably due to the fact 
that the greater part of the salt is precipitated ashumates in a peaty soil and 
thus loses its toxicity. The humates which are hardly ionised actually 
seemed to have a stimulating effect on the denitrifying bacteria. 

Magnesium sulphate and zinc sulphate. — Neither of these salts totally 
inhibited denitrification. With zinc sulphate the action was diminished a 
little, but with magnesium sulphate it was nearly always slightly increased. 
Probably with both these salts too the results are due to the formation of 
non-ionised humates. 

Non-ionisable substances. — In a last series of experiments, disinfect¬ 
ants which did not owe their germicidal properties to ions were used: 
i. e. carbolineum, toluene and carbon bisulphide. Where carbon bisul¬ 
phide was used the period of incubation was increased from two to five weeks 
during which time the soil was maintained at ordinary room temperature 
instead of at 28° C. The following results were obtained: carbolineum in¬ 
creased denitrification; toluene had no stimulating effect in whatever 
proportion used but neither did it have an inhibitive effect except in one 
single instance; carbon bisulphide on the other hand always decreased 
denitrification even when used in very small doses. 

It would therefore appear that on peaty land, carbon bisulphide may 
be recommended as the best germicide to employ. 

1061 - The Chemical Composition of Plants as a Guide to the Fertility of the Soil. — 

, Sawin P. in JRyjmaao 0 mimnoil Aiy&HOJltiu (Review of Agricultural Experiments) 
Vol. XV 2 X, No. 1, pp. 1-12. Petrograd, 1976. 

Two series of investigations were carried out to determine the rela¬ 
tionship between the phosphoric acid content of the plant and that of the, 
soil in which it had been grown. In the first series oats were grown in sand 
to which nutrient solution was added. Each vessel contained 7 kg. of sand 
and the nutrient solution was that of Prianichnikoff, i. e. phosphoric acid 
in the form of Ca HPO 4 + 2 H 2 0 and nitrogen in the form of ammonium ni¬ 
trate, both being used in the proportions laid down by Hellriegel. The 
solution was used at normal strength, double strength and treble strength. 
In the second series of experiments the sand was replaced by two soils, 
one of which was a poor sandy forest soil from the Agricultural Institute 
of Moscow and the other a tchernozium (black soil) from the Kharkov 
Agricultural Station, unresponsive to phosphate manuring. Calcium pho¬ 
sphate and potassium nitrate were added in quantities equal to normal 
strength and to 2, 4 and 8 times normal strength. 

When the oat plants were harvested, the grain was separated from the 
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straw and both were analysed. It was found that the phosphoric acid 
content of the grain varied very little while that of the straw reflected to 
a much greater extent the phosphoric acid content of the culture medium. 
The sand cultures gave the following figures: 


Normal strength 
Double 
Treble ” 


Phosphoric acid content 
in straw in grain 

0.6503 pei cent 0,2844 per cent 
1.458 ” 0.2982 ” ” 

1.S34 ” ” 0.2865 ** " 




son,' 

'^WAXION 



In the grain the phosphorus was present almost wholly in the form 
of organic compounds while in the straw only phosphates were found. The 
phosphate content of the plant, therefore, varied considerably according 
to the available amount of phosphoric acid in the culture medium, but the 
organic phosphorus remained almost constant varying only within the 
limits of 0.41 and 0.60 per cent. The organic phosphorus was not affected 
by the total weight of the plant and only to a slight extent by the amount 
of phosphoric acid absorbed by the plant. Where the nutrient solution 
was used in a concentrated form, considerable amounts of phosphoric acid 
were taken up by the plant, but only a very small portion of this was con¬ 
verted into organic compounds of phosphorus, the main part being deposit¬ 
ed as phosphate in the straw. 

From these results, it should be possible to draw the practical conclu¬ 
sion that a high percentage of phosphate in oat straw indicates the presence 
of a considerable amount of phosphoric acid in the soil. But it is pointed 
out that other causes such as general conditions of growth may also affect 
the percentage of phosphates in plants, indeed the writer’s own experiments 
of 1913 and 1914 gave results directly contradictory to those obtained in the 
above trials and are supported by the evidence of other authorities (Hall, 
Seelhorst, Atterberg). On the whole, therefore, it cannot be consider¬ 
ed that the determination of the phosphate content in oat straw^ affords ’ 
a reliable guide to the condition of the soil, but in special cases it may yield 
useful information. 

1062-The Influence of Relative Area in Intertilled and Other Classes of Crops on Crop 

Yield. — Bbodie D. A. in United States Department vf Agriculture , Office of the Secretary r 

Circular No. 57, pp. 1-8. Washington, March 31, 1916. 

Experience has taught that there is a limit to the extent to which 
land may be occupied by the same class of crops without detriment to crop 
yield, and this experience has led to the adoption of rotations. Just 
what proportion of the crop should be planted to intertilled crop {i, e. com, 
potatoes, tobacco, etc., planted in rows and cultivated between the rows), 
what to grain crops, and what to perennial grass, to prevent serious 
injury to the soil, are questions that the farmer has always had to answer 
for himself, largely from his own experience or from the established custom 
of his locality. 

During the past two years studies as to the relation of the type of 





METHODS OF SOII, CULTIVATION 


1417 


farming to the maintenance of crop yield have been made on 240 farms in 
Chester County Pa., and on 303 farms in Central Illinois. Use has also 
been made of the data compiled for 377 other farms in Chester, Co. Pa. 
and 300 farms in Lenawee Co. Mich, The studies consisted in comparing 
the productive capacity of the various farms by means of their " crop 
index ” which may be defined as the crop yields of a particular farm ex¬ 
pressed in percentage of the average crop yields in the community. 

Results of the investigations indicated: 

1) That there seems to be in all districts so far studied an optimum 
percentage of the crop area of the farm which can be devoted to a single 
class of crops and maintain maximum yields. Even under the rather in¬ 
tensive types of farming prevailing in* Chester Co. Pa. and. in Lenawee Co. 
Mich., and under the more extensive type of farming in Central Illinois, 
the optimum area of intertilled crops in each case falls within 5 per cent 
of each other, the range being about 32 to 36. 

2) That when more than this percentage of area is devoted to a single 
class of crops, yields decrease even where there is an increase in the number 
of live stock per acre. 

3) That in Chester Co. Pa. the optimum percentage area for peren¬ 
nial grass (timothy and clover) is about 36 per cent of the crop area of the 
farm. 

4) That data of this character make it possible to construct a crop¬ 
ping system which should under average conditions, produce maximum 
yields with a given quantity of manure. In the case of Chester Co. such a 
system constructed from data brought out in the 1912 survey corresponds 
very closely to the practice of those farmers who maintain high yields and of 
those who have made highest profits. 

These conclusions were arrived at as follows : the relation between 
the crop yield, the percentage of the crop area of the farm in intertilled 
crops, and the average number of live stock per acre was determined for 
Chester Co. Pa. and for Central Illinois (Tables I and II). 

The relation of non intertilled crops to crop yield was next investiga¬ 
ted (Table III) and finally that of perennial grass (timothy and clover) 
to crop yield (Table IV). 

The results show that the best distribution of area amongst the diffe¬ 
rent classes of crops occurs when 10 per cent is allowed for crops not in the 
rotation such as garden, orchard, soiling crops etc., 36 per cent is tinder 
intertilled crops, 36 per cent in perennial grass and the remaining 18 per cent 
in annual crops not intertillied. To illustrate how nearly this corresponds 
to the actual practice of the most successful farmers, Table V shows the crop 
area percentages of the 27 Chester Co. farms having the highest yield and 
of the 27 having the lowest yield. There is a close agreement between the 
cropping systems selected for high crop yields andt hat producing the high¬ 
est profits and this agreement indicates that a well balanced type of agri¬ 
culture prevails , in Chester Co, Where this condition does not prevail 
idgh yields are obtained to the sacrifice of profit or high profits are made at 
fie sacrifice of soil fertility. 
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Table I. — Relation of per cent of crop area in intertilled, crops to crop index 
in Chester Co. Pa. (1914 survey). . ' 


No. 

of farm 

Per cent of crop area in intertilled crops | 

Average 

no. animal units (i) 
pei 100 acres in crops 

Average crop 
index 

Range | 

Average 

! 

72 

Less than 25 

20.S j 

37-6 

96 

58 

25-30 

27.4 

41.2 

IOO 

53 

30~35 

32.7 

48.4 

IO5.2 

57 

* 

35 or more 

41.4 

I 

53-4 

I0 4*7 


(1) An animal unit is a mature horse or cow or as" many smaller animals as require the feed of a 
horse or cow, i, e.> 2 head of young cattle; 5 hogs, 7 sheep, or 100 hens. 


Table II. — Relation of per cent of crop area in intertilled crops to crop index 
in Central Illinois' (1913 survey). 


No. 

of farms 

Per cent of crop area in intertilled crops 

Average 

no. animal units 
per 100 acres in crops 

Average crop 
index 

Range 

| Average 

75 

Less than 37.5 

co* 

j 

i 

19.3 

102 

72 

37.6-48.9 

43-3 

18.X 

103 

82 

49.0-59.9 

! 53-9 

17.1 

IOO 

74 

i 

60 and over 

! 73-6 

1 

15.8 

93 


Table III. — Relation between the per cent of the crop area in annual crops 
not intertilled and crop index in Chester Co. Pa. (19x4 survey). 


No. 

of farms 

Percentage of the crop in annual ci ops not intertilled 

No. of animal units 
per 100 acres 
in crops 

Average crop 
index 

Range 

Average 

64 

Less then 18 

14,2 

5**9 

*05 

73 

18-24 

26.0 

44*5 

102 * 

48 

24-30 

26.9 

39*8 

99 

53 . 

30 and over 

34*9 

36.8 

97 
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Table IV. — Relation of per cent of crop area in perennial grass to crop 
index in Chester Co. Pa . (1914 survey). 


No. 

of farms 

Per cent of crop area in perennial grass 

J No. of animal units 
per 100 arm 
j in crops 

Average crop 
index 

Range 

Average 

64 

Less than 32 

22.9 

1 

1 

46-7 

102 

1 

48 

32-39 

34-7 

! 44-8 

105 

, 57 

40-45 

41-7 

44-2 

102 

■ 69 

45 and over 

1 517 

40. S 

i 98 


Table V. — Average percentage of area of intertilled crops, annual crops not 
intertilled, and perennial grass, Chester Co. Pa., (1914 survey). 


Average percentages 


Class of crops 

On 

240 farms 

On 

27 farms 
j showing 
j highest yields 

On 

27 farms 
showing 
lowest yields 

Modified for. 

highest 

yields 

highest 
profits (1) 

Intertilled. 

Tj- 

OO' 

VI 

! 34 '° 

27.4 

36 

34“43 

Annuals not intertilled . . . 

22.3 

1 18.8 

23*4 

18 

j 10-19 

Perennial grass. 

38.0 

! 38.2 

394 

36 

40-50(2) 

Garden, orchard, etc. 

11.3 

9.0 

9-8 

; 10 



(1) The figures for this column are derived from a 1912 survey, 
(a) All hay crops including annuals. 


1063 - “Tetraphosphate — Vinassa, G. (Turin Agricultural Experiment Station) in Lc 
Siazioni Sperimentali Agrark Italians, Vol. XI,IX, Nos. 7-8, pp. 357*365. Modena, 1916. 

" Tetraphosphate " is a new fertiliser recently put on the market, 
and has been suggested as a substitute for basic slag. It is prepared by 
mixing powdered phosphorite with carbonates of the alkaline earths (at the 
rate of 6 per cent by weight of the carbonates) and heating the mixture 
to 400° C. in special ovens. The mass is then moistened and inert bodies 
are added till a substance containing 20 per cent of total phosphoric acid 
is obtained. The finished product is a dry, greyish-white powder, al¬ 
most insoluble in water with which it gives an alkaline reaction, and partly 
soluble in acids which cause an evolution of carbon dioxide. 

“ Tetraphosphate ” was treated with a number of solutions and the 
solubility of its phosphoric acid was determined; similar tests with Sfax 
phosphorite were carried on at the same time. The results are given below. 
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Comparative solubility of “ tetraphosphate ” and phosphorite . 

Grams P 2 0 5 per 


Solvent 

0.71 gm. 

1 gm. 


phosphorite 

tetraphosphate 

Water . 

trace 

trace 

Water saturated with C 0 2 . 

Saline solutions {NaCl and NaN 0 3 , NH4CI and 



(XH 4 ) 2 so 4 ). 


> 9 

Ammonium acetate 18 % .. 

O OOO9 


Ammonium inalate 40 % .. 

O OOO9 


Ammonium tartrate 20 ° u . 

0 00016 

0 00015 

Ammonium citrate 40 °o . 

0 0163 

0 0100 

( 0.5 °o. 

0.0225 

0.0106 

Citric acid , 2 % . 

0.0529 

0 02S2 

| 10 °o • • . 

” Citroformic’’ acid (4 % citric acid, 6 % for¬ 

0 1217 

0.1041 

mic acid. 10 °o NaCl) . 

14.04 per cent 

13.79 percent 


" Citroformic ” acid was proposed as a reagent by the inventor of 
" tetraphosphate ”, yet even with this solvent, phosphorite shows a higher 
percentage of soluble phosphoric acid than does “ tetraphosphate ”, and 
with all the other solvents the same thing was observed. These results 
would indicate that no valuable changes take place when the phosphorite is 
heated with the carbonates of the alkaline earths, and that the process 
which is complicated and costly is also useless. The name “tetraphosphate” 
is very inappropriate as its insolubility clearly proves it to contain neither 
tetraphosphate nor calcium silicophosphate both of which products have 
been isolated from basic slag, by Hitgenstock and Carnot. Prom the 
purely chemical point of view, there is no analogy between basic slag and 
" tetraphosphate ” which may be simply considered a ground phosphate 
mixed with inert compounds. 

Occasional satisfactory results obtained by farmers with this substance 
and said to demonstrate its particular efficiency should be looked upon as 
inconclusive. * 

1064 -Lucerne Inoculation Experiment, Hawkesbuiy Agricultural College (New South 

Wales) 1912-16* — Heinrich J. O. in Agricultural Gazette of Nei& South Wales , Vol, 

XXVII, No. 5, pp. 305-313. Sydney, May, 1916. 

An experiment was conducted at the Hawkesbury College during the 
years 1912-16 to contrast the various methods of inoculation for lucerne 
on manured and unmanured land and to ascertain their practical value 
in establishing lucerne on soil which had not previously borne it. The 
ground chosen for the experiment was a plot of well drained, uniform, red 
sandy loam* Methods of inoculation were as follows: 

1. Inoculation of seed with lucerne rhizobia. 

2. ” ” soil ” ” ” before sowing. 

3 ” ” ” ” ” ’* after germination 

3 & ” ” ” ” ” ” when half grown. 

4 ” ” ” soil of similar composition from an established lucerne area, 

5 ” ” ” ” ” soil of dissimilar composition from an established 

lucerne area 

” seed -with vetch rhizobia. 


6 . 
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Table; I. — - Result of examination for nodules three months 
after sowing. 


Method 

of inoculation 

Manure 

i 

IT 

-M ZJ 

ill i 

Plants 1 

with nodules j 
on roots < 

Remarks 

*0 B | Number | 

Per cent 

Check. 

1 

4-1 1 

0 

1 

0 1 


j 

No manure ... 

69 ! 

12 ' 

17 1 

Fairly large; 3-4 on a plant. 

Inoculated after 

Lime .... 

70 

55 ; 

1 

79 Large to medium; scattered; 

germination. 

f 



I 

| 

average 5. 

( 

Complete manure 

7 ° 1 

*5 ! 

21 i 

j 

Large size; scattered. 

Check. 


1 

75 : 

0 

0 i 

' 

Check. 


s 3 ; 

2 , 

2 ! 



No manure . . . ; 

70 ! 

2 

3 | 


Inoculated bet ore 

1 Lime. 

12s ! 

107 , 

84 

Medium; scattered; average 6. 

sowing. 


i 


1 


( 

Complete manure j 

S4 j 

6 ; 

7 

Scattered. 

Check. 


66 

1 

2 


Check. 


69 

1 

r 


Seed inoculated 

^ No manure . . , 

69 

O 

0 


with lucerne rhi- 

Lime. 

52 

7 

15 


zobia. 1 

Complete manure 

63 

5 

S 

Small; average 5. 

Check. 

! 

.1 

77 

0 

0 


Check. 

1 . s 

64 

0 

0 


1 

( No manure . . . ! 

62 

0 

0 


Not inoculated, . 

J . 1 

j Lime . j 

JO \ 

1 

1 


Complete manure 

66 

0 

0 


Check. 

. 

76 ■ 

0 

0 


Inoculated with 

' Complete manure 

89 

55 

62 

Average 6; scattered! 

soil of the same 

\Lime. .... 

85 

S2 

96 

» 7 ; » 

composition. 

> No manure . . . 

94 

79 

84 

» 6; » ; at top. 

Inoculated with 

1 Complete manure 

74 

4 

5 


soil of different 

) Lime. 

85 

56 

64 

Average 3; scattered. 

composition. 

[ No manure . . . 

7 S 

6 

8 

; Scattered. 

Check. 


62 

0 

0 


Check .. 


97 

0 

0 


Check . 


72 

0 

0 


Seed inoculated 

j No manure . . . 

1 64 

1 

0 

1 0 

1 


with vetch rhi- 

v L*me. 

i 72 

0 

1 0 


zobia. 

f Complete manure 

| 73 

0 

L_°_ 
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Tabes II. — Relative yields of lucerne 1913-14, 1914-15. 


Method of inoculation 


Inoculated after germination 


Inoculated before sowing . . . 


Seed inoculated with lucerne rhizobia . . 


Not inoculated, 


Inoculated with soil of same composition. 


Inoculated with soil of different composition 


Seed inoculated with vetch rhizobia . . . 


Manure 


No manure . . 
Iyime. 

Complete manure 

No manure . . 

Iyime. 

Complete manure 

No manure . . 

Iyime. 

Complete manuie 

No manure 
Iyime . . . 
Complete manure 

Complete manure 
Eime ... 

No manure 

Complete manure 

Iyime. 

No manure . 

No manure . . . 
Iyime ... 
Complete manuie, 


Relative yield, 
check plot » ioo 

' £6.03 
105.66 
102.8S 

86.01 

106.72 

119.51 

74.72 
112.82 
x 17.03 

85.36 

115.79 

115.16 

94.52 

107.14 

102,29 

100.63 

117.35 

106.58 

89.64 

102.51 

99.34 


The land after being carefully prepared, was divided up so that each 
method of inoculation except 3 a was tried with: a) no manure, b) lime at 
the rate of one ton per acre and c) complete manure (1 cwt. superphos¬ 
phate, y 2 cwt. sulphate of potash, y 2 cwt. sulphate of ammonia per acre). 
About three months after sowing, samples of roots were examined for no¬ 
dule formation with the results given in Table I. Ten months after the laying- 
down of the experiment another examination was made for nodules. The 
results obtained were similar to the previous ones, but it was evident 
that the earlier examination was the more reliable as the older the plant the 
deeper are the fine roots on which the nodules are found and the greater 
the difficulty in uprooting them. Moreover if the treatment is efficacious, 
nodules will be found on the young plant as early as six months after ger¬ 
mination. Finally in February and March 1916, four years after the begin- 















AGMCUIOTRAI, BOTANY, CHEMISTRY AND PHYSIOLOGY OP PLANTS 1423 


ning of the experiment, a further examination for nodules was carried out. 
By this time all the plots contained lucerne rhizobia. 

From Table I it will be seen that: 

1) The method of artificial inoculation with cultures of lucerne 
rhizobia are far from being as efficient nodule producers as the inoculation 
with soil of the same composition as the land being treated. 

2) Inoculation with rhizobia from a legume other than lucerne is 
ineffective when used with the latter crop. 

3) The addition of lime greatly increases the nodule forming power. 

Whereas these deductions are in full accord with those of other investi¬ 
gators, the present experiments gave results different from those obtained 
in other parts of the world as regards yield. In Table II will be found the 
figures for the 1913-14 and 1914-15 harvestings from which it is evident 
that inoculation had a depressing effect on the yield when used alone or in 
conjunction with lime or complete manures. 

1065 - The Application of Botanical Science to Agriculture. — Howard albert (im¬ 
perial Economic Botanist, Pusa) in The Agricultural Journal of India } Special Indian 
Science Congress Number pp. 14-26. Calcutta and London, 1916. 

A study of the literature dealing with agriculture indicates that there 
is some confusion of ideas as to the precise relation which exists between 
the science of botany on the one hand and the practice of agriculture on the 
other. In the present paper, an attempt has been made to define the bear¬ 
ing of the scientific aspect of the vegetable kingdom on the economic de¬ 
velopment of crop production and to show how a knowledge of this science 
can best be applied to agricultural problems. For any real advance to be 
made in crop-production, a thorough scientific knowledge of botany in all 
its branches is oneof the first conditions of progress. This will be clear if the 
real problems to be solved are considered in all their bearings. 

The attempt to improve cultivated crops by scientific methods is a re¬ 
cent development and can he traced to two main causes — {1} the giadual 
recognition of the fact that in agriculture the plant is the centre of the sub¬ 
ject ; and (2) the rapid rise of the study of genetics which followed the re¬ 
discovery of Mendel’s results in inheritance. 

The importance of rhe plant in crop production may be said to be gen¬ 
erally recognized at the present time. A large number of botanists are 
being employed at Experiment Stations and the public have often been 
led to expect that a revolution is about to take place, particularly through 
the application of what is popularly known as Mendelism. A critical exa¬ 
mination of the literature discloses some signs that these extravagant 
hopes are not likely to be fulfilled, not that these hopes are impossible but 
rather because the problems have not always been taken up on a sufficiently 
broad basis and attacked simultaneously from several standpoints. 

II. The Development of Botany. 

The more recent developments in botanical science are fortunately 
all tending to a study of the plant as a living whole. Both the scientific study 
in the field of plant associations (ecology) and the systematic examination 
of the various generations of plants raised from parents which breed true 
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(genetics) are doing much to mitigate the evils which follow from undue 
devotion to purely laboratory work. Ecology and genetics are taking 
the botanist into the field and will, in all probability, materially influence 
the future development of the science.This will be all to the good and 
should do much both to raise the standard and emphasize the importance 
of field work and also develop the natural history side of botany. The 
botany of the future is likely to combine all that is valuable in laboratory 
work with modern ideas on ecology, classification, and genetics. 

The relation oj Botany to Agriculture. 

A wide scientific outlook on the many aspects of plant life is the first 
condition in applying botanical science to practical problems. The next 
step for the botanist is to study his crop in the field and to learn to appre¬ 
ciate the agricultural aspects of crop-production. The investigator must 
himself be able to grow his crop to perfection and it is not too much to s&y 
that no real progress can be made without this. The ordinary agiicul- 
tural processes applied to any crop bear a direct relationship to the physio¬ 
logical necessities of the plant and have been evolved from centuries of 
tiaditional experience. In all investigations on crops, a first-hand knowledge 
of practice is necessary and nowhere is it so important as in plant-breeding 
work where practice is quite as valuable as an acquaintance with the methods 
and results of genetics. The greatest devotion to the study of inheritance, 
using for this purpose material indifferently grown, is largely labour lost 
as many characters are masked unless the plants are really thriving and well 
developed. For instance in wheat, the red colour of the chaff never develops 
in badly grown plants thereby causing great confusion in systematic and 
breeding work on this crop. In tobacco, the various leaf characters are 
almost entirely masked by bad cultivation and their inheritance can only 
be studied if the crop is grown to perfection. 

Science and practice must be combined in the investigator who mUst 
himself strike a correct balance between the two. The ideal point of view 
of the improver is to recognize agriculture as an art which can best be de¬ 
veloped by that instrument called science. Once this is fully realized and 
acted upon, the place of the experiment station in agriculture will be under¬ 
stood as a matter of course and the qualifications needed by the workers 
will be self-evident. There will be little or no progress if practical agricul¬ 
turists are associated with pure scientists in economic investigations. This 
has often been tried and has never yielded results of any importance. The 
reason why such co-operation fails is that without an appreciation of 
practice the scientist himself never gets to the real heart of the problem. The 
history of the indigo investigations in India is a very good case in point. 
During the last 20 years, a number of scientists have been employed in an 
endeavour to improve the production of natural indigo. Over £50,000 
have been expended on this work between 1898 and 1913 but no results have 
been obtained, largely because the scientists preferred to engage European 
assistants on indigo estates to grow their experimental crops rather than to 
cultivate them themselves. The result was that the real problems were 
not discovered, a large amount of ineffective work was done and valuable 
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time was lost during which the natural indigo industry declined and the 
synthetic product rapidly established itself in the markets of the world. 
The solution of the indigo problem has recently been disclosed hy a study 
of the plant in the field. It is not too much to say that if a properly qua¬ 
lified botanist with a knowledge of agriculture had attacked the indigo pro¬ 
blem twenty years ago, the history of this industry would have been very 
different. 

There remains for consideration the commercial aspect of investiga¬ 
tions on crops and the necessity, on the pait of the worker, of keeping in 
close touch with the requirements of the trade. Particularly is this impor¬ 
tant in the case of materials used in textile industries like cotton where any 
marked alteration in the raw product might easily involve extensive changes 
in machinery. In the case of cereals like wheat, it is necessary in improving 
the variety to follow closely the needs of the manufacturer and to ensure 
that any new types introduced into general cultivation can be milled to 
advantage. The successful merchant often possesses information which 
is of the greatest value tG the botanist and which helps the investigator to 
perceive the manner in which an improvement can most effectively be made. 

That a combination of science, practice, and business ability in the 
same individual is essential in all agricultural investigations dealing with 
the plant will be evident if the kind of problem awaiting solution is consi¬ 
dered in detail. Many of these questions fall into the following three 
classes : 

(1) Improvements in the efficiency of the plant. —Any attempt to increase 
the output erf a crop can only be successful if the the physiology of the 
plant is considered together with the economic aspects of production. Such 
problems have to be solved within the working conditions of the plant fac¬ 
tory and also within the general economic limits imposed by labour and 
capital. In such matters, the investigator might easily go astray unless 
he keeps the laws of plant physiology in view and unless he is fortified by 
a knowledge of practice and an appreciation of the general working con¬ 
ditions* 

(2) The treatment of disease. — The inadequacy of much of the experi¬ 
ment station work on the diseases of plants, in which fungi and insects 
are concerned, has recently been referred to by Professor Bateson in one of 
the sectional addresses to the British Association. 

In the course of his speech, this gentleman drew attention to the fact 
that there is at the present time hardly any comprehensive study of the 
morbid physiology of plants comparable with that which has been so great¬ 
ly developed in application to animals. The nature of the resistance to 
disease, characteristic of so many varieties, and the methods by which it 
may be ensured, offer a most attractive field for research, but it is one in 
which the advance must be made by the development of pure science, 
and those who engage in it must be prepared for a long period of labour 
without ostensible practical results. 

{3) The creation of improved varieties . — In this work an understanding 
of the needs of the crop and a knowledge of systematy and genetics must 
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be combined with the insight of the inventor, no possible scientific method 
can succeed without the intuition of the breeder. Any attempt to obtain 
or record the characters of large numbers of plants and to obtain the final 
selections by a scientific system of marks is hopeless, as the investigator 
would be a speedily swamped by the volume of bis material. The insight 
of the breeder is necessary for the work and the judgment, which comes by 
practice, in the rapid summing up of essentials by eye is far more useful than 
the most carefully compiled records or any system of score cards. The suc¬ 
cessful plant breeder is to a large extent born and not made. Science helps 
the born breeder by providing him with new and better instruments and, 
by bringing knowledge to bear from many sides, it accelerates the output 
and lightens the work in a multitude of ways. 

1066- A Biochemical Study of Nitrogen in Certain Legumes.— whiting, a. l. University 
of Illinois, Agricultural Experiment Station , Bulletin No. 179, pp. 471-512. Urbana, Ill., 
March 1915. 

The writer discusses the whole question of nitrogen fixation by legu¬ 
minous plants and gives an account of his own experiments on the sub¬ 
ject. These he divides into two parts: 

I. Studies to determine through which organ legumes obtain atmos¬ 
pheric nitrogen . The plants used were the soybean ( Glycine hisftida Maxim) 
and the cowpea (Vigna unguiculata Walp). Uniform seeds were careful!}' 
selected and inoculated with an infusion of B. radicicola. The plants 
were grown in silver sand to which a nutrient solution was added, both sand 
and solution being free from nitrogen. Wolf bottles were used as con¬ 
taining vessels in order that the atmosphere around the roots should be 
controlled, and whereas the roots of some plants were maintained in a 
gas current consisting of 96 to 98 per cent of oxygen and 2 to 4 per cent 
of carbon dioxide, others were maintained in a current of air. At the end 
of each experiment tjie nitrogen was estimated in each plant, and the 
amount fixed was determined. Results are given in Tables I and II. 

The error in soybeans nos. 1 and 2 was partially accounted for by 
a slight injury to these plants by grasshoppers and red ants. There was 
also a small experimental error. The fixation shown by cowpea no, 2 
was also* attributed to a leak around the stem which prevented the Wolf 
bottle from being gas tight. All plants receiving air had well developed 
nodules. 

The experiments were repeated and the results were confirmed. In 
order to test the viability of B. radicicola after exposure to the abnormal 
atmosphere, infusions were made from the roots of plants grown in the 
oxygen current and applied to cowpea seeds that had been sterilized and 
planted in sterile sand. Sterile conditions were maintained throughout 
the test. Profuse nodule formation resulted, showing that the viability 
of B, radicicola had been in no way impaired. 

Plants grown in the oxygen current usually developed two and some¬ 
times three leaves before they seemed to be checked in their growth. Soon 
an interesting translocation set in. Each plant removed the nitrogen 
from the lower leaves and developed a new leaf of a normal green colour # 
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Table I. — Fixation of nitrogen by soybeans. 


No. 

of plant 

Treatment 

Nitrogen in plant 
after 28 days 

Nitrogen in seeds j 

1 

Nitrogen fixed 



mgms. 

mgms. i 

mgms. 

I 

CO 2 + O 

10-43 

11.4 | 

— 0.97 

2 

CO 2 4 O 

10.65 

114 

— 0.75 

3 

Air 

I7.6l 

1 

11.4 

4 - 7-°7 


Table II. — Fixation of nitrogen by cowpeas. 


No. 

of plant 

! i 

> Treatment 

j l 

Nitrogen in plant 
after 37 days 

Nitrogen 

in seedlings at start j 

T 1 

Nitrogen fixed 


i 

mgms. 

j mgms ! 

mgms. 

I 

CO 2 4 0 

9-21 

: 7-9o 

I.31 

2 

co 2 4 0 

LS.03 

7.9O , 

5-13 

3 

| co 2 4 - 0 

! 9.43 

7.90 

*•53 

4 

Air 

24.S4 

7.90 

16.94 

v_ 5 . = 

1 Air 

23.61 

7-90 | 

15.7* 


TabLjs III. — Total nitrogen in various parts of soybeans and fixation 
at different periods (gins, per jar of 5 plants). 


Harvest 

. 

Age 

of plant 

Nitrogen 
in tops 

Nitrogen 
in roots 

Nitrogen 
! in nodules 

1 

Nitrogen 
in whole 
plant 

Nitrogen 
in seeds 

Nitrogen 

fixed 

1 

days 

38 

87.IO 

13.35 

! 

j 28.04 

128.49 

57-30 

71.19 

2 

'53 

204.59 

22.70 

! 47.10 

j 274-39 

57-30 

| 217.09 

3 

60 

286.91 

43-44 

82.95 

413-3° 

57 - 3 ° ] 

356.00 

4 

i 6 7 ! 

356.52 

I 40.15 

1 60.40 

457-°7 

57-30 

399.77 

5 

1 74 ' 

247.S2 j 

30.82 

; 54-56 

333 - 2 ° 

57 - 3 ° 

275.90 


The green of the old leaves disappeared from the margins first, then the 
whole leaves became yellow and dropped from the plant. The process 
repeated itself until there was not nitrogefi enough left to give colour to 
another leaf, when a pale green or even a yellow leaf was formed. The 
whole appearance of the plants was very characteristic. 

II. Relative percentages of nitrogenous compounds in the various 
parts of the soybean and cowpea at definite periods of growth . — Determi¬ 
nations of total, soluble and insoluble nitrogen were made on the dry 
- matter of plants grown under specially controlled conditions. Total 
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Table IV. — Analysis oj nitrogen in soybeans (tngms per jar of 5 plants). 


Hai vest 

1 

Part 

of plant 

Insoluble 

nitrogen 

Total 

soluble 

nitrogen 

Nitiogen 

distilled 

with 

Na OH 

Nitrogen 
ppted by 
phospho 
tungstic 
acid 

Other 

soluble 

nitrogen 

Total 

nitiogen 

< 

top 

61.52 

24.39 

..... 

4.16 

20.23 

85-91 

I.... r 

root 

8.90 

5.00 

— 

0.85 

4 A 5 

I 3‘90 

< 

nodules 

15.72 

11.61 

— 

3 54 

8.07 

27*33 

1 

top 

I 35 .I 5 

37-99 

— 

8.11 

29.88 

173.14 

2 . ... . 

root 

15.49 

5.67 

— 

0.48 

5.19 

21.16 

1 

nodules 

32.83 

16.03 

— 

9,66 

6.37 

4 8.86 

1 

[ top 

' 146.79 

140.12 

— 

25.63 

H4.49 

286.91 

3. . , . jroot 

; 27.03 

16.42 

— 

o .93 

15-49 * 

43.95 

( nodules 

| 

47-95 

35 .oo 

! 

— 

18.55 

16.45 

82.95 

1 

l top 

183.35 

134-26 

17.86 

25.96 

90.44 

317.61 

4* . . Irooi 

26.14 

12.93 

2.49 

0.85 

9*59 

39-07 


[ nodules 

1 

31.77 

27.27 

2.38 

15.35 

9.54 

59.04 


l 

top 

151.68 

95.32 

12.02 

29.31 

53.99 

247.00 

5 • • ■ * 

root 

i 

21.55 

14.38 

I.34 

1.3S 

11.66 

35-93 


( nodules 

j 

29.23 

27.21 

2.00 

12.13 

13.08 

56.44 


nitrogen was estimated by the Joldbauer method ; insoluble nitrogen re¬ 
presented that part left undissolved after prolonged shaking with water ; 
soluble nitrogen was divided into the nitrogen precipitated by phospho- 
tungstic acid, the nitrogen in the -filtrate from this precipitate and a further 
fraction obtained by distilling the water soluble nitrogen with sodium 
hydroxide. Results are given in Tables III and IV. 

The experiments were repeated with soybean and with cowpeas and 
the following conclusions were drawn: 

(1) The total nitrogen determinations show that about 74 per cent 
of the nitrogen of the cowpeas and soybeans at the time of harvest is in 
the tops, while the remainder is distributed between the roots and the 
nodules. In the earlier periods the roots contain the larger part while 
later they contain much the smaller part. 

(4 The percentage of soluble nitrogen in soybeans and cowpeas 
varies with the different parts of the plant and with the period of growth. 
In these experiments the soluble nitrogen, as an average, constituted in 
the tops about 45 per cent of the total nitrogen ; in the roots 34 per cent; 
in the nodules of the soybeans 1 per cent, and in the nodules of the cow-, 
peas 34 per cent. 

' (3) Phosphotuugstic acid usually precipitates some form of nitro- 
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gen, In some cases the amounts precipitated vary* widely, while in 
others the agreement's close. In these series the nitrogen precipitated 
by phosphotungstic acid averaged in the tops of both soybeans and 
cowpeas aboitt 12 per cent of the total nitrogen; in the roots5.5 per cent; 
in the nodules of the soybeans 1 per cent and in the nodules of the cowpeas 
17 per cent. 

(-0 Other forms of soluble nitrogen than those precipitated by 
phosphotungstic acid and sodium hydroxide occur. In these series they 
constitute an average in the tops of both soybeans and cowpeas about 68 
per cent of the soluble nitrogen ; in the roots 77 per cent; in the nodules 
of the soybeans 89 per cent, and in the nodules* of the cowpeas 53 per cent. 

(5) Fixation takes place at a very early period in the growth of the 
seedling—sometimes within 14 days. It is rapid in some cases, especial!}’ 
with cowpeas. 

(6) Plants grown under the conditions of these experiments contain 
no ammonia, nitrites or nitrates, as measured by the most accurate che¬ 
mical methods. 

1067 - The Effect of Heavy Dressings of Mineral Salts on the Development and Struc¬ 
ture Of Plants. — Warnebold, H iti Landwtrtschnttltche Jahrbuche /, Yol 49, No 2, 
pp. 2 t 5-234. Berlin, March 25, 1916 

In order to investigate the harmful effects of mineral salts when ap¬ 
plied in excessive quantities, plants were grown in pot cultures and as 
soon as they were past the seedling stage, Wagner P. K. Is. salt (contain¬ 
ing 8.3 per cent of nitrogen, 26.8 per cent of potash and 17.5 per cent of 
phosphoric acid) was added to the pots in successive dressings which w T ere 
continued even after injury to the plants had been observed. The plants 
were then left in the pots another few weeks before being removed for ex¬ 
amination-anatomical and morphological. The actual amount of salts 
applied was not determined accurately as the object was merely to injure 
the plants by over manuring. An ordinary garden soil was used in all 
cases but one i. e. Helianthus annum which was cultivated in silver sand 
mixed with nutrient salts. Controls fed so that normal development could 
take place were grown in all instance.. The plants selected for the trials 
were: Cucurbita Pepo , Helianthus annum , Raphanus caudatus, Atriplex 
hortmsis, Fagopyrum esculentum, Phase olus vulgaris nanus, Bor ago offici' 
nalis , Datura Stramonium , Tropaeolum majus , Rumex alpinus. 

The results showed that the critical or harmful dose of Wagner salt 
varied with the species of plant. Their order of sensitiveness was as 
follows; AtripUx, Cucurbita, Datura, Helianthus, Tropaeolum, Rumex, 
Raphanus, Borago, Fagopyrum . Also the amount of injury done varied 
with individuals and with the degree of humidity in the air, though no 
generalisations can yet be tnade with regard to the latter observation, 

Leaving aside leaf modifications it may be said in a general way that 
large doses produced similar results in all the species employed. Normal 
development was always checked, and the plants were all more or less 
dwarfed. It should be pointed out, however, that with Cucurbita, Pka - 
seolns and Datura growth was at first stimulated, especially leaf growth, 
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but. that this ceased after the first few applications of salts. Stem deve¬ 
lopment both as regards length and thickness was retarded, but the lower 
internodes were not shortened to the same extent as the upper ones, pro¬ 
bably owing to the fact that the plant was less unhealthy in the early than 
in the later stages of its life. Raphanus stems were less straight, the an¬ 
gles were more marked at the'point of attachment of each leaf. As a rule 
flowering and side branches behaved exactly like the main stem, but 
in Phaseolus the branches were larger in proportion. In all cases both 
stem and branches were greener than in control plants. The time of flower¬ 
ing varied with different plants, the flowers being always dwarfed. 

While the development of the low r er leaves was usually normal, the 
growth of the upper ones was poor. Teaf blades and petioles were affec¬ 
ted. leaf blades being frequently bent and twisted. The leaves were also 
darker green in the initial stages, but this difference gradually faded 
away. Stomates were smaller than in normal plants. The root system 
was stunted by large doses of mineral salts. 

Anatomical examination revealed the following differences between 
normal and injured plants : In the stem, the cortex cells were smaller ; 
the chlorophyll content was higher; the formation of starch, tannin and 
oxalate was less active. In the leaves the same differences were observed; 
the leaf-blades were also thicker and while the smaller size of all cells was 
noticeable it was especially marked in the epidermis and in the palissade 
tissue. Raphanus besides containing more chlorophyll also had larger chro- 
mophores. 

In a small number of trials, the pots were lixiviated after a certain 
time to remove the excess of salt and the plants were allowed to develop 
under normal conditions. Recovery occured in direct proportion to the 
amount of injury which the plant had suffered. 

io6S - Nitrogen Requirements of the Olive Tree, — Petri, l. in Atii della Reale Accmlemia 

Economica A gratia dci Georgofili di Firenze, VoL XCLV, pp. 138- *4". Florence, July, 1916 

The winter has shown in previous investigations on Olea europea (1. 
that all members of that species, wild or cultivated, growing on poor or rich 
soil, invariably bear a certain number of flowers in which the ovary is not 
completely differentiated and that imperfect flowers such as these fail 
to fruit. In normal plants the cause of the abortion lies with the supply 
of nitrogenous substances in the flowering blanches which is not sufficient 
to meet the requirements of all the flowers produced. Lack of soil moisture 
is also an indirect cause, for by injuring both roots and leaves, it interferes 
with the transpiration current and thus prevents the transport of sufficient 
nitrates to the flowering branches for the proper development of all ovaries. 
The difference between the nitrogen content of a perfectly fertile branch 
and that of one bearing nothing but flowers with abortive ovaries has 
proved to be considerable; while the former was shown to contain from 


^ * ( r ) P^ru L. Studi sulle malattie dell’olivo. V. Ricerche suUa biologia e patologia del- 
Folivo. M emeriti della R. Siasione di Patologm ve get ale, V , pp. 5-64. Roma, 1914. See also B. 
1915, No. ro8 
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2.119 to 2.370 per cent of nitrogen in the dry matter, the latter only con¬ 
tained from 0.724 to 0.924 per cent. The phenomena can also be interpre- 
preted as a stimulation to over-production of flowers correlated with a scar¬ 
city of nitrogen in the flowering branches. 

The present investigations were directed to a further study of the con¬ 
tributing causes and more particularly to the part played by the ' f myco- 
tropic ” rootlets as nitrogen storers. These “ mycotropic ” rootlets or 
rootlets or endotropic mycorhiza are caused by the presence of a symbiotic 
fungus in the cortical parenchyma of the root; they can like normal rootlets 
absorb nitrates from the soil solution by means of hairs; but where 
as the nitrates absorbed by normal rootlets are passed directly through 
the cortical parenchyma to the distributing vessels of the central cylin¬ 
der, the nitrates absorbed by mycorhiza are immediately changed to com¬ 
plex organic compounds for the benefit of the endophitic mycelium which 
feeds on these substances and on the starch found in the adjoining cells. 

A large number of experiments were carried out from which the follow- 
ng results may be summarised : 

(1) In a soil containing little organic matter, whenever nitrates were 
formed in small quantities, i. e. lower than the usual percentage in nou- 
manured soils, mycorhiza were found in large numbers, their development 
varying inversely with the amount of available nitrogen in the soil. Also 
there was always a proportional reduction in the growth of normal 
rootlets. No nitrate reaction (1) was obtained from the mvcotrophic roots 
in these cases. 

(2) When nitrates were present in quantities up to but not exceeding 
those usually present in a good non-manuxed soil, about one thiid of the 
rootlets were transformed into mycorhiza. No nitrate reaction was ob¬ 
tained from the mycorhiza. 

(3) When nitrates were present in large quantities, very few niy- 
corhiza were formed and those few gave a positive nitrate reaction. In 
these cases the rapidity of growth of the normal rootlets prevented the fun¬ 
gus infection to a large extent, and even where the fungus managed to 
penetrate into the root and to develop, the mycorhiza was not able to 
seize and fix all of the nitrate absorbed by the root. 

. These facts demonstrate the effect of endotrophic mycorhiza on the 
olive trees with regard to the interception of nitrates and identical results 
have been obtained when the nitrogen was absorbed in the form of am¬ 
monia. Moreover once the nitrogen has been converted into organic 
■compounds only a minute portion of it ever goes back into circulation in 
the host plant, even when the intercellular hyphae which are rich in albu¬ 
minoids are subjected to autolysis or digestion. 

„ The interception of nitrogen must accentuate the ill effects of a poor 
soil on olive trees more especially as in such soils the development of 
mycorhiza is particularly 7 active. Practical trials have shown that on well 
manured soils only 30 to 40 per cent of the rootlets are transformed into 


(1) Nitrates were tested by the Molfcch method 


<£*). 
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mycorhiza while on a hungry arid soil the number may rise to 98 per cent. 
And the condition of the roots is always reflected in the number of flowers 
with abortive ovaries. Further, where the nitrogen supply is so limited, 
the whole vegetative growth of the olive tree suffers. Sandy soils poor in 
lime and organic matter and liable to long periods of drought are particu¬ 
larly favourable to the development of mycorhiza, whereas rich calca¬ 
reous soils stimulate the growth of normal roots. 

Experiments were also carried out to determine whether the endoradi- 
cal mycelium intercepted phosphoric acid. No interference in absorption 
and transport was observed. 

Olive trees whose flowers are almost all sterile do not regain their 
fertility even when generously manured and this fact would indicate that 
the flowering branches, after being submitted to a prolonged course of mal¬ 
nutrition, undergo profound physiological modifications which are irre¬ 
versible. Further investigations are required to establish whether the 
change is really complete, or whether the trees would eventually recover 
with time and treatment. The nitrogenous manures which are specially 
useful to stimulate the formation of a normal root system are those directly 
available to the plant and owners of olive groves should be encouraged 
to dress their groves periodically with such fertilizers. 

plant 1069 - Correlated Characters in Maize. Breeding.— Collins, g, n in Journal of A *rhultur- 

BREEDING * al Research, VoL VI, No. 12, pp. 435 -153 + tables XLV-LXIII Washington, D. C., 

]une 19th, 1916 

Two principal methods of breeding can be distinguished, depending 
on the manner in which selection is carried out: 

(1) Selection may aim at the isolation and propagation of desirable 
types of individuals. 

(2) Selection may be directed towards the variation of individual 
characters, regarding which improvement is required. 

With the majority of crop plants the method of selection of types 
has been by far the most productive, but this method has been very little 
used in the improvement of maize. Selection has been by characters 
instead of types. 

It has not been clear why the isolation of types of plants has not been 
a factor in the improvement of maize. Although the differences in the 
characters are very clear and striking, few breeders have been able to dis¬ 
tinguish well defined types of plants within the commercial varieties. If 
recognizable types exist, it must mean that groups of characters tend to 
a PP ea 5 together : in other words, the characters are correlated. The extent 
to which obvious characters are correlated is therefore proposed as a mea¬ 
sure of this tendency towards the persistence of types. The experimental 
results here reported show that in the progeny of a hybrid between two 
very different varieties of maize, the characters studied,'instead of forming 
coherent groups, are almost entirely independent in inheritance. 

In attempting to measure the extent to which types persist by means 
of correlation coefficients, it is necessary to distinguish different kinds of 
(i , , Correlations. For this purpose correlations are here classified as physical, 
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physiological and genetic. A method is also proposed by which physio¬ 
logical and genetic'correlations may be distinguished. Physical correla¬ 
tions , are those in which the relation of cause to effect is evident, that is 
to say, in which one character is a function of another (for example when 
an increase of weight is correlated with increased height). Physiological 
correlations are those in which two characters are both the result of the 
same physiological tendency, as when long internodes in the primary stem 
are correlated with long internodes in the branches. Genetic correlations 
comprise the large residue of correlations, the nature and causes of which 
are subject to controversy/, but which are associated with the method or 
mechanism of heredity. In order to determine with certainty that a given 
correlation is physiological and not genetic, it would be necessary to de¬ 
monstrate the existence of the correlation in a number of subjects in which 
all the individuals possessed the same hereditary tendencies with respect 
to the characters studied. Theoretically this is only possible in asexually 
propagated groups. Approximately pure lines can be obtained where 
selfpollination is possible, so that if correlations are found, they may with 
assurance be considered physiological. With maize, however, even ap¬ 
proximately pure lines present such abnormal conditions that some other 
method of study must be sought. For this plant it would seem that the 
solution of the question might be approached by comparing the degree 
of correlation in types or varieties having a relatively restricted ancestry 
with that in several generations of hybrids crossed among themselves and 
derived from two contrasted types. An equally satisfactory method is 
to compare the degree of correlation in the hybrid of the first generation 
with that of the generations obtained by crossing the hybrids among them¬ 
selves. If the first generation is all descended from a single cross, its ga¬ 
metic differences should be no greater than those of the progeny obtained 
by self-pollination. 

The hybrid that afforded the data for the present paper was a cross 
between “ Waxy Chinese ” and “ Esperanza ”, two varieties of maize 
separated by a number of definitely contrasted characters. These extreme 
types must have been completely isolated from very remote times. The 
hybrid was made at Lanham, Md. in 1908. The plant of Waxy Chinese 
used as female parent of the hybrid was grown from the original seed 
imported from China. The Esperanza variety- belongs to a peculiar type 
of maize (Zea Hirta of Bonafous) that appears to be confined to the table 
lands of Mexico. The characters of the two varieties presenting the sharp¬ 
est contrast are as follows. 

” Esperanza ” “Waxv Chinese* 3 

Homy endosperm * Waxy endosperm. 

Branching space short Branching space long. 

' Tassel erect Tassel carved. 

Spikelets ctf the male inflorescence in whorls of Spikeleis of the male inflorescence inserted in 

3 to 5. pairs. 

Glumes long. Glumes short. 

I*eaf sheaths with tuberculate hairs. Teaf sheaths without tuberculate hairs. 

Upper leaf blades horizontal. Upper leaf blades erect. 

Upper leaf blades distichous. Upper leaf blades monostichous. 
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The large number of well defined characters which differentiate the 
two varieties rendered this material exceptionally favourable for the 
study of coherence, by which is meant the tendency for characters associat¬ 
ed in one parent of a hybrid to remain together in the later generation of 
the hybrid. 

Tor the study of correlations n characters were selected in which 
the parent varieties showed little or no overlapping. The correlation coef¬ 
ficients of all the combinations were calculated, and it was found that, out 
of 55 possible combinations, 20 exhibited significant correlations. There 
was not a single case in which the correlation between two characters 
was closer than 0.5, a fact which in itself offers an explanation of the diffi¬ 
culty of recognizing types in maize. 

This lack of coherence of characters in maize, coupled with the fact 
that in order to maintain a satisfactory degree of vigour diversified ances- ’ 
try must be maintained seems to render the method of isolating types 
inapplicable to this plant. As an offset to the limitation thus imposed, 
advantage may be taken of the facility with which desirable characters 
derived from different parents can be combined. 

Appended is a bibliography of n works. 


1070 - Number^ of Chromosomes and Size of the Nucleus in Some Forms of An¬ 
tirrhinum. — Breslavetz. L-, in Tpydu Ihopo no npmmdnou EomanuMh 

{Bulletin of Applied Botany), 9th year, No. 6 (91), pp. 281-287 (English text pp. 288-293). 

Petrograd, June, 1916. 

As cytologists rarely have at their disposal pure material of non-hy ¬ 
brid origin, and as much importance is attributed to the nucleus and chro¬ 
mosomes in the transmission of hereditary characters, the number of chro¬ 
mosomes impure lines of certain plants and in their hybrids have been de¬ 
termined. 

The researches were carried out with pure lines of Antirrhinum majus , 
A. lah folium and A. tortuosum , and also with hybrids of the first and se¬ 
cond, and the first and third. The cells used were taken from the flower 
buds, 2S0, 84, 56, 19, 25 being examined from each variety in the order 
cited. Thanks to the abundance of material it was possible to obtain 
a large number of nuclei in which the nuclear plate was clearly visible. 
The nucleus and chromsomes are very small, but during the phase of the 
nuclear plate the chromosomes are far enough apart to be counted easily. 

tt ^ so > the^ size of the nucleus has been determined during the phase 
of "synapsis " when the nuclear content gathers itself together at one side. 
The researches of other workers have shown that the difference in the size 
of the nuclei of different plants is most evident in the sexual cells during 
this phase of synapsis, and also that the size of the nucleus may serve as 
a means of morphological distinction between types that are closely related 
systematically. 

From the data obtained it is concluded that: 

.( x ) The number of chromosomes in the somatic'cells of A. maim, 
A. lafifoiium and A. tortuosum is the same, i. e. 18. 



PIvANT BREEDING 


*435 


(2) The number of chromosomes in the hybrid A. lati folium X A. 
majus is also 18. 

(3) The shape of the chromosomes is the same in all the plants stu¬ 
died. 

The results of the investigations on the size of the nucleus are as fol¬ 
lows : 



Number 
of nuclei 
measured 

Average 

diameter 


. 4 / latitoUum . 

120 

701 p = 

100 

A. mains . 

. . 7 * 

6.84 [Jt •=* 

07 * 

A. tortuosum . 

• * • 45 

6.01 [X = 

85 

A. majus X tort nos 11711 . . 

96 

6 04 {Jt = 

56 


These results show that: 

a) The size of the nucleus in the pollen * mother-cells at the phase 
of synapsis is almost the same in A. lati folium and A. majus , while the 
nucleus of A . tortuosum is considerably smaller. 

b) The difference between the size of the nuclei in . 4 . tortuosum 
and in A. majus and A. latijolium finds‘a parallel in the external morpho¬ 
logical character of these types. 

c) The nuclei of the hybrid A. majus X A. tortuosum are the same 
size as those of A. tortuosum. 

The differences in the size of the nuclei in these varieties of Antir¬ 
rhinum lead one to suspect other morphological differences may exist 
between the nuclei, though they escape detection for the time. It might 
repay investigation to examine various other plants in which the shape 
and number of the chromosomes are the same, but in which the dimen¬ 
sions of the nuclei differ. 

The article is followed by a resume (pp. 294-309) of present-day theories 
of the nucleus as transmitter of hereditary characters. A bibliography 
of 95 publications is appended. 

1071 - A Case of Variations Observed in the Potato in Holland. — van euxjk in Cuitura 

38th year. No 332, pp. 124-127. Wageningen, 1916 

A mother plant of the variety Leeuwsche blauwen known by the num¬ 
ber 07 was isolated in 1911 for the purpose of investigations on l< mosaic 
disease Among its direct descendants a perfectly healthy individual 
* suddenly appeared in 1912, which was distinguished from the rest of the 
plants by the greater rigidity of its sfem, its heavier weight {2.9 lbs. 
heavier), by the colour of its tubers, (deep violet instead of violet), and by 
the elongated oval shape of its tubers. This is an interesting case of varia¬ 
tion. 

The tubers from the varying individual were planted in pots, and 
in 1913, 95 plants were obtained which naturally grouped themselves into 
four divisions : 

1) 76 plants susceptible to mosaic disease. Some of these resem 

‘ 4 
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bled the mother plant 07 in appearance and size and others exhibited more 
or less variation in shape and colour. 

2) 17 healthy plants with violet tubers. 

3) 1 plant possessing normal tubers, with the exception of three of 
a whitish }^ellow colour. The latter'were planted, and in 1914 produced 
pure descendants with whitish-yellow, healthy tubers. 

4) 1 almost healthy plant, showing evident marks of variation : 
violet petioles ; glabrous and shining leaf blades, very elongated ; growth 
rapid and exuberant; tubers of various shapes — normal violet and roun¬ 
ded. deep violet and rather oval, red and very elongated. These were 
all planted separately in pots, and in 1914 the crop showed that 

a) the red colour is tramsitted by the red tubers to their descen¬ 
dants, which are more or less liable to “.mosaic disease 

b) the violet tubers produce plants bearing violet tubers, but these 
plants are clearly divisible into two groups — healthy and susceptible. 

From these data the following genealogical tree may be built up : 


mother plant' 07, susceptible 
1911 

1912. 


o 701-0 711 0 712 0 713-0 723 

susceptible healthy susceptible 

(in variation) 


1913 


i 

76 

susceptible 
violet tubers 

i 

1 susceptible 
(32 violet tubers) 

(3 whitish yellow) 

(tubers) 

1 healthy 

21 red tubers 
27 violet 
tubers 

1 

17 

healthy 
violet tubers 

1914 



1914 


i 

From 3 
tubers 

whitish yellow, 
plants 
healthy 
with whitish 
yellow tubers 

! J 

From 32 Plants 

tubers violet, susceptible, 

plants tubers violet 

susceptible, 
with 

violet tubers 

I 

Plants 
healthy, 
tubers violet 

. 1 

From 21 
red tubers 
plants 
with 

red tubers 


This biological study is being continued with a view to establishing i tb£„ 
character and number of the " determinant ” elements in the appearand^ 1 
of new characters. k ' 

, Tins case of variation is of some scientific importance and is also of 
much practical value, as it demonstrates the possibility of isolating and 1 
fixing a variety of potato which is healthy and not susceptible to mosaic, 
disease. 
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1072 -Experiments on Crossing Two Varieties of Sunflower {Helianthus annuus 
X 7 /. agrophyllus A. Gray) to obtain a type resistant to rust, in Russia. — 

Sazyperov, F. A., in TpyObi r & mpo no npirh'.iadHOu "BomaHithib. (Bulletin of Applied 
Botany} Year IX, No. 5. (90) pp. 207-227; (English text pp. 228-244), 4 plates. 
Petrograd, May 1916. 

In the breeding of sunflowers for oil great importance is attached to 
their resistance to several hostile agents, or which the chief are Homeosoma 
nebulella Hb. ? Orobanche cumana Wall., and Puccinia Helianthi Schr. 
There are types of Sunflower which are resistant to the first or second 
enemy (for example the group of " cuirassed ” (x) Sunflowers, and among 
them the Karzinskii, which is not attacked by Homeosoma nebulella Hb., 
and the Zelenka which, besides, resists Orobanche cumana Wall), but 
we do not yet possess an oil Sunflower capable of resisting the rust, the most 
redoubtable enemy of all. Puccinia Helianthi attacks all types, that of 
H . annuus I,, as well as that of H. debifis Nutt; H. agrophyllus A. Gray, 
an ornamental plant, is a solitary exception. 

The experiments were carried out at the section of Voronezh of the 
Bureau of Applied Botany of the Ministry of Agriculture. The preliminary 
investigations carried out by the author on several varieties of sunflower 
had established the fact that H. Agrophyllus A. Gray, was endowed with 
a certain resistance to rust; in 1912, one plant of this was not attacked by 
rust, and in 1913. a very wet year, a good number of plants escaped the 
disease. For this reason, a cross was made between (1) a variety of cuiras¬ 
sed Sunflower (var. Ugolnij) resistant to Homeosoma nebulella and to Oro¬ 
banche cumana Wall and selected from one of the plots of sunflowers not 
infested by Orobanche, and (2) a H. agrophyllus received from Germany. 
The choice fell upon the latter because, unlike other seeds obtained from 
Italy and Moscow, it was not attacked by rust. 

The mother plant was H. annuus and the male plant H . agrophyllus ; 
their characteristics are as follows : 

Helianthus Annuus L. var. Ugohnij. 

1} Stem not branched 

2) Average height of stem 165 cm (=66 ins.}. 

3} Stem covered with thick and rigid hairs. 

4) Upper part of the stem clothed with lon¬ 
ger and softer hairs. 

5) Middle leaves heart-shaped. 

6} Leaves green and wrinkled 
- 7} A single large inflorescence. 

8} Receptacle flat, slightly" convex. 

9) Ray florets yellow (var. fiavus ). 

10) Disc florets dark yellow (var. vitellinus) 


Helianthus Agrophyllus A. Gray, 

Stem much branched from the base. 

Average height of stem, 175 cm {= 70 ins.}. 

Stem covered with soft whitish hairs. 

Upper part 01 the stem clothed with a thick 
down of a silvery white colour. 

Middle and especially upper leaves elonga¬ 
ted, or lanceolate. 

Leaves whitish, felty on both sides, and soft 

Several small inflorescences the largest mea 
sures 7-8 ems {— c.B- 3.2 ins.) 

Receptacle very convex. 

Ray florets dark yellow (var. viteUinus). 

Disc florets brown (var. hrunneus). 


(1) The cuirassed ” sunflower- distinguished by a special structure of their fruit (a- 
chene) in the pericarp of which, between the corky la\er and that of sclerenchyma there occurs 
a specially thickened layer. 
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11) Achenes large. 

12) Achenes of t\pe Zelenka (2) 

13) Achencs not spotted. 

14) Flowering rather late. 

15) Badly attacked by rust. 


Achencs small. 

Achenes of type Onjduko\skij (2) 
Achencs spotted. 

Flowering very late. 

Not attacked by rust. 


The individuals of the first generation were not uniform and showed 
several degrees of intermediate types which was to be anticipated, seeing 
that the mother plant was heterozygous. Nevertheless, it was the 
character of the male plant which predominated, especially in the structure 
of the leaves, and in the branching. As for the resistance to .rust, it turned 
out that all the plants with green leaves, that is to say, those which 
resembled the mother plant, were very strongly attacked by the pa¬ 
rasite. The rust also attacked a small part of the plants with grey-green 
leaves, i. e. those intermediate in structure between the female and 
male parents. All the other plants, with silvery-grey leaves resembling 
those of the male parent, were not subject to rust. The fact that 2-3 of 
the individuals were resistant to rust showed that the investigator was on 
a good track, and although among these individuals there was not one 
that was interesting from the agricultural point of view the researches 
were followed up in I915. 

For the second generation the observations were made in 307 indivi¬ 
duals reproduced from the seeds of plants which had not been attacked 
by rust. In this generation a considerable number of types were obtained 
in which were combined, in various proportions, the characters of one or 
the other ancestor. Though it was not possible to find any individual 
presenting a pure reproduction of the characters of its forebears, yet types 
were often observed that were very close to one of the ancestors and only 
differed from it in one or two characters. At the same time a considerable 
number of individuals were observed which occupied an intermediate po¬ 
sition between the two original patents, as had already been noticed among 
the individuals of the first generation. Neglecting other characters of the 
hybrids of the second generation, their behaviour with regard to rust may be 
indicated. It must be remembered that the year 1915 was most excep¬ 
tional for the spread of this disease. The heavy summer rains encourag¬ 
ed the development of the parasite so that by mid-August nearly all the 
leaves of the Sunflower were withered in a very large number of plants. But 
observations made in this year, so favourable to rust, showed that V 4 of 
the hybrids resisted the disease. The distribution, with reference to their 
structure, of the leaves which were attacked by rust and those which were 
resistant to it, was as follows : 


(2) The achenes of the sunflower Zelenka are characterised by the presence of a cuirassed 
layer and by their striped coats, while in those oi the sunflower Gajdukovskij there is also a 
special pigment soluble in water which is localised in the corky layer. See Bulletin of Applied 
Botany, No. 4-5 (79) pp, 574-576. Petrograd; 1915. 
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Leaves 

Leaves 


attacked 

not attacked 


by rust 

by rust 

'?) Green leaves. 

215 

6 

b) Grey-green leaves . . 

.... 8 

64 

c) Silvery-grev leaves. 


7 


226 

77 


It is seen from this table that the plants affected by the disease had 
rough green leaves, while those which were resistant had grey-green 
leaves of the intermediate type or silvery-grev leaves of the male type. If 
it be considered that only the seeds of those hybrids w-ere used which 
were not attacked by rust the precedingwear and which, in most cases, had 
grey-green leaves, and also that one is depending on the characteristics of 
the second generation, it must be recognised: 

(1) that the resistance to rust is a recessive character. 

(2) that it fully obeys the Mendelian law*. 

(3) that between this characteristic and the structure of the leaves 
there does not exist an absolute correlation, since the immune plants are 
found in all the classes (a, b, and cl. 

In the second generation there are types which may also have an in¬ 
terest from the agricultural standpoint, and which will serve for the future 
experiments that it is proposed to make wich a view to obtaininga form of 
sunflower resistant to rust and useful for agriculture. Meanwhile, these 
initial experiments have given a result of practical importance, namely 
that by crossing appropriate parents a variety of Sunflower can be obtained 
which is resistant, at one and the «ame time, not only to Homeosoma nebu~ 
lella Hb., and to O/ubanche cumana Wall., but also to Puccini a Heliantht 
Sehr. 

073 - Results of 20 Years Experiments on Maize at the Agricultural Experiment 
Station, Ohio. — William, C. G. and Welton, F. A. in Bulletin at the Ohio A yi cultural 
Experiment Station, Xo. 282, pp. 71-109, 9 lig. Wooster, Ohio, 1915. 

1) Comparing a five year rotation system with the continuous growing 
of maize, the former has given an increase of 13 to 14.79 bushels per acre 
in spite of the heavier use of manure and fertilisers under continuous cul¬ 
ture. The five year rotation consisted of maize, oats, wheat, clover and 
timothy, clover being the fourth year, and tipiothy, the fifth, both being 
sown together in the wheat. Comparing a five year with a three year rotation 
(maize, wheat, clover) the latter has given an increase of 6 to 8.39 bushels 
per acre. Comparing a three year rotation with continuous cropping, 
no fertilisers used in either case, the yield of corn from the former is 127 
per cent greater, than in the latter, as showm in Table I. The results for 
the five year and three year rotations are given for an average of 20 and 
x7 years respectively. 

2) The use of phosphorus alone, in the form of acid phosphate, has 
increased the yield of corn 8.28 bushels per acre. The use of manure alone 
has increased the yield 31.27 bushels per acre as an eight year average. 
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The use of acid phosphate and manure has increased the yield 40.58 bushels, 
thus leaving 9.31 bushels to be credited to the acid phosphate. 

3) On such acid soils as are found on the Station farm at Wooster, 
one ton of burned lime, or two tons of ground limestone, applied once in 
5 years, has increased the yield of corn on an average 7.35 bushels per 
acre on the fertilised plots and 8.25 bushels per acre on the unfertilised 
plots.Taking into consideration all the crops of the rotation, the appli¬ 
cation of lime has been worth, on the average, £ 2 18 5 0 d (0 $ 14.21) per acre 
per rotation, the cost of the lime being £ 1 is od. ($ 5). 

4) Comparing very deep ploughing (15 ins) with ordinary ploughing 
{7 V 2 ins) and with subsoiling (carried out by running an ordinary subsoil 
plough in the bottom of the ordinary furrow for an extra depth of 7 
inches), the 5 year average gain for subsoiling has been 2.32 bushels per 
acre and for the deep ploughing, 0.43 bushel per acre, compared with the 
quantities obtained with ordinary ploughing. 

5) Plantings of maize made at Wooster from May 4 to 10 have a 
given larger yields of shelled corn per acre than the plantings of other dates, 
though the moisture content and the shrinkage have been lower for the 
plantings made from April 24 to 29. Of the plantings of the latter dates, 
78.62 lbs of ears as weighed in November have been required to equal a 
bushel of shelled corn in April, while of the planting of June 2 to 6, 91.95 lbs. 
of ears have been required. The variety of corn and all the conditions of 
growth except date of planting have been the same. 

6) Where the distance between rows (42 ins.) and the number of 
plants per acre (12 446) have been the same, one plant every twelve,inches 
has outyielded 3 plants every 36 inches (in hills) by 4.55 bushels per acre. The 
produce obtained from isolated plants and from those grouped in hills of 2,3 
and 4 respectively was: — grain, 46.88 ; 46.28 ; 42.33 ; 42.85 bushels per 
acre; stems (stover), 2 827 ; 2*417 ; 2 168 ; 2 180 lbs. per acre. 

7) W 7 ith hills 42 inches apart each way, the maximum yield of 
shelled corn, as a 10 year average, has been secured from 4 plants per hill 
or 14.220 plants per acre. 

8) Nine years tests of deep (4 ins.) as compared with shallow (1 *4 in), 
cultivation show an average gain of 4 bushels per acre in favour of shallow 
cultivation. The average crops have been respectively : — grain — 56.4 ; 
60.4 bushels per acre ; stems — 2 691, 2 874 lbs. per acre. 

9) Two years'tests of three late cultivations of corn (in July and 
August) with a one-horse cultivator, after the ordinary cultivation had 
been carried out with a two-horse implement (five cultivations in June 
and early July) show an average gain of 3.44 bushels per acre for late cul¬ 
tivation. 

10) A 10 year average variation of 6.25 bushels per acre has been 
found in varieties of corn well acclimatized to the locality where tested. A 
variation in yield of 34.29 bushels per acre has been found in varieties grown 
and sold for seed within the state of Ohio. 

11) A comparison of ears varying 2.44 inches in length, on the 
average shows a difference in yield of only 1.39 bushels per acre, as a 10 
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Table I. — Continuous vs. Rotation Corn. Twenty Years Work. 


System 

Treatment 

Applied per acre 

Av. yield per acre-bushels , 

Average 

yield 

for 

20 years 

Per crop 

Per 5-years 

rst i and 
period; period 

3rd ! 4th ■ 
period 'period { 

Continuous. 

None.... 


_ 

26.26! 16.76, 

, t 

10.43; 8.44' 


Rotation (i) . 

None. . 

— 

— 

31.89 30.82 

i3i.O4i2O.3il 

28.95 

Continuous. . . 

Manure. . . 

i 

5 tonsl 25 tons 

43 -i 3 i 40 .il 

34.62 1 30.22 1 

37-02 

Rotation (i) . . 

' j 

Manure. . . 

S tons; 16 tons 40.73149.52 

59,75:55-83! 

51.81 

Continuous. . . ' 

J Commercial 1 

250 lbs 

I I 250 lbs 

38.86139.09 

1 2s.ooj26.83 

33-19 

Rotation (i) . . 

( fertiliser. . j 

320 ibs 

| 985 lbs 

i35.78i49.54 

; 53.9144.1° 

! 1 

46.49 

Rotation (2) . . 

Manure. . . 

8 tons once in 3 5’ears on com 1(3) 60.20 

Rotation (2) 

None. . . . 

Average of 8 unfertilized plots j(s) 35-19 


(1) 5-years rotation. — {2) 3-years rotation. — (3) Average for 17 years. 


Tabee II. — The Value of Manure and Phosphorus. Three-year Rotation. 


Treatment 

Lbs 

per acre 

1 

1 

Cost 

1 

1 

Average yield j 

of corn ■ 

per acre-Bushels j 

1 

Average 

value of increase 
per acre 
of all crop 
of the rotation 

Period istj 
1897-1905 

1 

Period 2nd, 
1906-1913 i 

Period 1st 

Period 2nd 



s. d. 



s. d. 

s. d. 

Stall manure. . 

l6,000 

- 

57-13 

64.14 

95 7 

121 8 

Stall manure . 

16,000 

(94 

62.28 

73-45 

157 0 

189 6 

Acid phosphate ..* 

320 

) ! 

i 





Stall manure .* 

r6,ooo 

1 6 S 

61.97 

72.05 

148 0 

15 5 

Floats . . ., . 

320 

\ 

1 

i 

t 

; 


None : 


; 

1 

1 



Average 8 unfert. plots. . . . 

— 

1 

! 36.99 

1 

32.87 

i 

-- 

j 


year average — a difference no greater than might have been expected had 
the seed used been identical — while there is a slight decrease in length 
of ear in the shorteared strain, it has not materially affected the yield.. 

12) As a 9-year average, tapering ears have excelled cylindrical 

ears in yield by 1,65 bushels per acre. ' • 

13) Bight years continuous selection for bare, as compared with 
filled tips, shows an average difference of 0.34 bushel per acre in favour of 

filled tips. _ _ 

14) Comparing rough with smooth-dented ears (in variety Cla- 
rage ”) the 7-year average yield' favours the smooth type by a gain of 1.76 
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Table III. — The Effect of Lime on Corn, Grown on Acid Soils, and the Value 
of Lime to the Entire Rotation . Average of 12 years . 


Treatment 
{Fertilizers per acre 

Yield of corn 
per acre-Bushels 

Value per acre 
of all crop 
of the rotation 

for one rotation of 5 years) 

Unlimed 

Limed 

Unlimed 

Limed 




s. 

d. 

s. 

d. 

I. Without nitrogen. 







Phosphorus, 20 lbs in aeid phosphate . 

36.13 

43-64 

282 

6 

34° 

10 

Phosphorus, 20 lbs; potassium, 108 lbs, 
in muriate of potash. 

43.86 

51.68 

317 

10 

3 S 4 

8 

II. Nitrogen, 38 lbs, with phosphorus, 30 
lbs, and potassium 10 S lbs. 




9 



Nitrogen in nitrate of soda. 

48.85 

56.29 

365 

8 

435 

4 

Nitrogen in sulphate of ammonia . . 

45.80 

57.68 

333 

6 

433 

11 

III. Nitrogen, 76 lbs in nitrate of soda, with 
phosphorus, 20 lbs,and potassium, 108 lbs. 







Phosphorus in acid phosphate . . 

49.06 

55.73 

390 

11 

429 

10 

Phosphorus in bone meal. 

45.53 

5259 

365 

0 

420 

5 

Phosphorus in basic slag. 

48.71 

52.07 

384 

10 

402 

5 

IV. Yard manure, 16 tons, estimated to 







carry nitrogen, 144 lbs. 

Phosphorus, 48 lbs; and potassium 112 lbs. 

56.02 

62.71 

412 

10 

479 

4 

Average of unfertilized plots. 

25.96 

34.21 

205 

10 

2 55 

10 


Table IV. — Influence of the Time of Sowing on the Yield , Moisture Content 

and Loss of Weight. 





Date of sowing 

* 


April 

May 

May 

* 

May 

June 


24-29 

4*10 

14-17 

25-28 

2-6 

Yield per acre, ^average of 6 years), 
in bushels .. 

63.86 

68.49 

67.07 

54-67 

44.32 

Moisture content, (average of 6 
years). 

23-73 % 

25.08 % 

25.93 % 

29-13 % 

33.52 % 

Weight of grain obtained in April 
from 50 lbs ears as weighed in 
November, in lbs. (average of 

5 years).. 

35.60 

34-55 

: 

! 

33.90 

31-65 

30.45 , 

1 







bushels per acre. There is thus no foundation for the opinion, so wide¬ 
spread among growers, that lack of marked roughness is an indication of 
shortening of the kernels, reduced yield and deterioration in general. 
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15) Seed ears averaging 88.16 per cent grain have given a 6-year 
average yield of 64.64 bushels of shelled corn per acre, as compared with 
a yield of 65.06 bushels from ears averaging 76.38 per cent of grain. 

16) A comparison of kernels from the butt, middle and tip portions 
of ears shows only 0.57 of a bushel difference in yield, as a 9-year average, 
and no difference in maturity or any important character. 

17) Seed ears having 14,16 and 18 rows of kernels have been com¬ 
pared for 5 years. The 14-rowed ears led slightly in yield at Wooster and 
Germantown; the 16-rowed ears at Carpenter. 

18) While the height of plant and ear varies with the season, select¬ 
ing for high and low ears within a variety has resulted in changing very 
materially the relative height of ear and also the time of maturity, how 
ears are associated with earliness. The comparative yield has not been 
reduced by selection for low ears. 

19) Seed corn grown on rich, as compared with poor soil, and one 
plant per hill, as compared with five, though larger and apparently of bet¬ 
ter quality, has not given any larger yield, on the average, than the smaller 
ears grown under the poorer conditions. 

20) The principal causes of barren plants are variations in season, 
in fertility, and in time and rate of planting. Such variations in conditions 
of growth have increased the amount of barrenness 200 to 2 000 per cent. 

21) The cultivation in separate rows of grains from the same ear 
(“ ear-row ” tests) and the subsequent crossing of the best ears in isolated 
breeding plots show possibilities of increasing the yield of corn 5 to xo bu¬ 
shels per acre, but it seems difficult to go much beyond this amount. 

22) Of 13 first-generation crosses grown beside both parents, only 
two exceeded in yield the better parent variety by more than 2 bushels 
per acre. 

23) A 4-year average gain of 3,9 bushels of shelled corn per acre 
has resulted from the use of the individual ear germination test. At 2 s 
id (50 cents) per bushel for corn, this is a return of £ 1 js 0 d (f 6.50) per hour 
for testing. 

24) Experinfents in thinning corn show a 4-year average gain of 8.47 
bushels per acre in the case of untested seed and 6.31 bushels for tested seed. 

The average time required for thinning an acre of corn has been 5.7 hours. 

25) As an average of 6 years' tests corn reached, its maximum shrin¬ 
kage August 1st. Based on shrinkage alone 2$ 7% d (62.47 cents) for 
70 pounds of ear-corn on August 1st is equivalent to 2s id ($0 cents) on No¬ 
vember 1st. While midseason and late varieties had 24.29 and 31.04 per 
cent of moisture, respectively, on November 1st, on August 1st they 
carried 10.08 and 10.69 respectively. 

1074* Effect of Sulphur in the Cultivation of the Potato; Experiments In Chill — opazo starch crops 
G. R. in El Agncutior, No. 109, pp. 129-130. Santiago de Chili, Jnne, 1916. 

It has been shown that it is not enough to add sulphur to any or every ■; 

soil to obtain good results. As proof may be cited the opinion expressed !; 

by Boullanger in his communication of July 19x2 to the Paris Academy of X 
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Science: “ Sulphur stimulates the active propagation and the reducing 
action of bacteria, which break up the complex nitrogenous compounds 
into ammonia. It also acts on nitrifying organisms From this it is 
concluded nitrogenous matter must first be present in the soil. 

Experiments made in 1914 at the farm Valparaiso en Nunoa were car¬ 
ried out under the following conditions. Rows 54 feet long and 32 inches 
apart were marked out on soil rich in organic matter; the seed, bought at 
San Carlo, was disinfected with formalin, as it was of inferior quality. 
The experimental field, divided into 4 plots, each 51 square poles in area, 
gave the following results. 


Number 
of j 

plot j 

Treatment 

Crop of tubers 

par acre 

, 


Per plot 

bushels 

1. (Control) 

— 

236 

f # f , 

Sheep’s manure, well decomposed, 1129 lbs. 

, Sheep’s manure, 1129 lbs.. 

245 

1 

3 . 

! Sulphur 70.5 lbs. 1 

381 

4 . 

Sulphur, 70.5 lbs. 

00 

0 


The application of sulphur alone increased the crop of tubers by 72 per 
cent the action of the sheep's manure being negligible, as the soil was rich 
in organic manure. The experiment was repeated the following year 
on a field which had carried lucerne for several years, so that it was suffi¬ 
ciently supplied with organic matter. Corahila potatoes were planted and 
sulphur was applied at the* rate of 4 *4 lbs. per row of 54 feet. The experi¬ 
ment aimed at studying simultaneously the action of sulphur and of chalk, 
but only the results from the plots with and without sulphur are cited, as 
follows: 


Area of plots 

Plots with sulphur . . . 
Plots without sulphur . . . 


Square 

Crop of tubers. 

poles 

bushels 

701 

1468 

345 

441 


In this experiment the crop of tubers was increased by 65 per cent by 
the action of sulphur. 

Conclusion. The author advises the use of sulphur on soils rich in 
nitrogenous matters or in countries where the requisite quantities of sheep* 
"or cow manure can be obtained. $ 

The sulphur can be selected at the lowest price, as it is not necessary 
for it to be sublimed. In Germany iron pyrites containing the proper quan¬ 
tity of sulphur has been used, and the same results obtained as with the 
application of purified or sublimed sulphur. 
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1075 - Experiments on the Cultivation cf Meadows on Peat Soils in Russia. — fo- 

minykh V. A., in Cejibcme Xosstuamo u JLhcoGodcmm (Agriculture and Sylvicul¬ 
ture), Vol CCEI, Year EXXVI, Pctrograd, June 1916. 

The experiments were carried out in 1914 and 1915 in the province of 
Toula according to the following plan: 

1) Harrowing with harrow of different types. 

2) Harrowing and manuring. 

4) Deep ploughing manuring and seeding with grass seeds after 
the removal of a preparatory crop. 

5) Deep ploughing, manuring, chalking and seeding with grass seeds 

after the removal of preparatory crop. Nearly all the experiments were 
repeated on three plots of 72 sq. poles each. The manures applied were 
2.9 cwt. basic slag per acre and 66 lbs of potash salts per acre. For chalk¬ 
ing, each acre received 9 cwt. of chalk. With regard to the seeding, 
each acre received n lbs. per acre of the following : species Trifolium 
fir dense T. hybridum, T. repens , Phleum pr dense h-, Festtica pm- 

tensis Huds., Poa pratensis Poa trividis L., Cynosurus cristdus L-, 
Bromus inernis Teyss. and Lolhm perenne : in some cases Agrostis vulgaris 
Wish, and Dadylis glomerata L,. were added. The first year, for various 
.reasons, the experiments were not successful, especially mih. a preparatory 
crop. The results of the second year’s experiments are summed up in the 
following Table. 


Experiments on the Cultivation of Ped Bogs. 


Average percentage increase i 

over the same area j Percentage composition of species 
(5.46 sq. yds.) 



In the 

I In the 

In the | bulk of the 

On the field 

In hay 


number 

of 

plants 

height 'vegetation 
of ! in the 

plauts | green 
State 

Species 
of little 
use or 
useless 

Useful 

species 

Species 
of little 
use or 
useless 

Useful 

species 


per cent 

per cent 

per cent 

per cent 

per cent 

per cent 

per cent 

Control. 

— 

— 

— 

93.2 

6.8 

97.0 

3-0 

Harrowed. 

32 

34 

56.S 

86.1 

* 3-9 

89.3 

10.7 

Harrowed and man* 
ured. 

113 

66 

290.4 

62.0 

38.0 

74.6 

254 

Harrowed, manured 
and seeded.... 

234. 

88 

347 -° 

37-6 

62.4 

37.6 

63.0 

Harrowed, manured 
chalked and seeded 

230 

101 

438.0 

45 -o ! 

! 65.0 

29-3 

60.7 

Ploughed deeply, man- 
, tifed and seeded. . 

232 

108 

637.7 

2S.0 

i 72.0 

1 

1 

1 2°-5 

79-5 

Ploughed deeply, man¬ 
ured, chalked and* 
seeded. 

242 

j 121 

i 

| 650.4 

i 

| 26.0 

1 

1 

j 74 *° 

1 « 

! 

1 

| 84.5 ■ 


i 

i 
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From the results obtained the following conclusions are drawn: 

1) By a simple harrowing the crop of forage is increased on the ave¬ 
rage by 56.8 per cent. 

2) Harrowing and manuring give an increase of nearly 300 per cent. 

3) Harrowing, manuring and seeding give an increase of 350 per 
cent on the crop, causing at the same time a considerable modification in 
the flora of the cultivated peat bogs. 

4) Complete cultivation, with deep ploughing, manuring and seeding 
gave an increase in crop of 600 to 900 per cent. 

5) Experiments with weeded areas gave results of little promise, 
though not absolutely discouraging. 

6) The increase of crop which follows the cultivation of peat bogs 
is determined by the following factors: 

a) Increase in the nutritive capacity of the soil, which results in 
an increase in the number of plants per unit area and also in better develop¬ 
ment of the individual plants. 

b) The light and worthless species disappear from the hay and are 
replaced by more valuable grasses and leguminous plants which are heavier 
and more tufted. 

7) The importance of the cultivation of peat bogs is therefore not 
only quantitative but also qualitative, because with improved cultural 
methods the poor and useless species of the flora disappear very rapidly 
from the bogs and are replaced by useful species which, with favourable 
soil conditions, show good development of aerial parts as well as of under¬ 
ground parts. 

With regard to the economic side of the experiment, the expenses in¬ 
curred in the cultivation of peaty meadow were completely repaid during 
the second year, cost of drainage etc. being taken into consideration. 

1076 - Chemical Composition of Alfalfa as Affected by Stage of Maturity, Mechanical 
Losses and Condition Of Drying. — Swanson, C. O , and Eatshaw, W I y , (Chemical De¬ 
partment, Agricultural Experiment Station, Manhattan, Kansas), in The Journal oj Indus¬ 
trial and Engineering Chemistry , Vol. 8, No. 8, pp. 736-729. Easton, Pa , August, 1916. 

Experiments on the chemical composition of lucerne (alfalfa) have 
been carried out for two years running, 1914, with a moderately dry sum¬ 
mer and 1915, with an unusually wet season. The lucerne to be analysed 
was cut from duplicate and triplicate 0.1 acre plots, at the time of budding, 
one-tenth bloom, full bloom and at seed formation. As soon as cut, a sam¬ 
ple was taken and spread in an attic room to dry. When the hay cut in 
the field was dry enough to stack it also was sampled, and the sample was 
taken to the same attic room. When the green sample was partially wilted 
a subsample was taken, and the proportion of leaves to stem was determined 
on an air-dry basis. Samples of alfalfa cut at the same stages of matu¬ 
rity were also obtained at the time of feeding. 

The analytical figures show that lucerne cut at the time of budding 
contains a maximum proportion of ash and crude protein, together with a 
minimum of crude fibre and nitrogen-free extract. The latter increase 



Pounds of nutrients produced per acre in the total crop , leaves and stems . 
Calculated on a io % moisture basis. 
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as the maturation of the plant progresses, while the ash and crude protein 
decrease* The total amount of any or all nutrients produced per acre depends 
to a large extent on the yield, as was shown by the fact that in 1914 the 
greatest amount of nutrients was obtained in the bud stage, while in 1915 
the full bloom gave the greatest amount. The leaves and stems differ in 
content of ash, ether and nitrogen free extract, but the greatest difference 
is in the per cent of crude protein and crude fibre. The leaves contain, 
over 2 y 2 times as much protein as the stems, while the stems contain over 
2 *4 times as much crude fibre as the leaves. As in harvesting and han¬ 
dling lucerne there is a large loss of leaves, the hay comes to be richer in 
crude fibre and poorer in crude protein. 

The alfalfa cured in the sun has a larger pure protein content, as deter¬ 
mined by Stutze's method, than that cured in the shade. This difference 
is so great as to more than offset the influence of the loss of leaves, and it 
was also most pronounced in the alfalfa cut in the earlier stages. 

The adjoined Table sums up the principal results of the experiments. 

To sum up, the feeding value of hay is affected not only b}' mechanical 
losses due to handling, and the changes due to bacterial action, but also 
by chemical changes which have hitherto been little noticed or understood. 

1077- Studies Of the Timothy Plant. — Waters, H J in University 01 Missouri, callege 

0} Agriculture, Agncultmal Experiment Station, Research Bulletin, 19, pp i-6S, 37 fig. 

-f 19 tables. Columbia, Missouri, June 1915. 

Experiments have been conducted to determine the influence of the 
stage of maturity of timothy upon the yield, composition, digestibility and 
the nutritive value of the hay and also upon its palatability to animals. The 
investigations were begun in 1896 and continued with more or less inter¬ 
ruption till 1909. The cutting of the timothy was done at different stages 
of maturity; 1) about June 12th, when the plants were just in full head ; 
2) about June 20th, when the plants were in full bloom; 3) about Jlily 1st, 
when the seed had formed; 4) about July 8th, when the seed was in dough; 
5) about July 16th, when the seed was ripe but not fallen. Harvesting and 
analysis were carried out in the usual way. In the first digestion trial two- 
year old high grade Shorthorn steers were used, and in the others, yearling 
grade Shorthorn steers. Tests of palatability were made with yearling 
beef steers fed on hay alone; with Jersey cows in milk, fed with silage, 
corn, stover and mixed grain, in addition to the hay under test; and with 
yearling sheep fed only with mixed grain and the hay under test. 

The following results were obtained : 

The yield of cured hay. In two years, the yields of hay were greatest 
from the fourth cutting, when the seed was in the dough stage ; in two 
years, the yields were greatest from the third cutting when the seeds were 
beginning to form; and in one year, from the fifth cutting, when the 
plants were fully ripe. The average result of all the trials' shows the 
largest yield from the third cutting, when seeds were beginning to form. 

If the yield from the third cutting were expressed as 100, the yields 
? from the other cuttings would be 99.3 for the fourth cutting, 93.8 for the 
second, 89.7 for the fifth and 89.4 for the first. Thus, the difference 
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between the third and fourth cuttings was slight, averaging but 43 lbs 
of hay per acre. The difference between the yield of the first and last 
cuttings was small, but these cuttings produced an average of between 500 
and 600 pounds less hay to the acre than did the third and fourth cuttings. 
Thus these intermediate periods, when the seeds have been formed, show 
the maximum yields of cured hay. 

The yield of digestible nutrients . The yield of digestible nutrients is a 
much more accurate measure of the value of the harvest than the quan¬ 
tity of cured hay obtained. When measured by the standard of digestible 
nutrients produced, the earlier cuttings make a more favourable showing 
than when measured by the amount of cured hay produced. This is 
because the animals digest the early-cut hay more completely than they 
do the late-cut hay. The digestibility of timothy ha} T declines steadily 
as the plant develops, beginning as early as when the plants are in full head. 
The second cutting, when the plants were in full bloom, gave the largest 
yield of digestible dry matter, digestible protein, digestible fat, digestible 
crude fibre and digestible nitrogen-free extract of any of the five cuttings. 
In Table I are summed up the coefficients of digestibility of the different 
cuttings,'given as the mean of all the trials. 


Table I. — Summary of average digestion coefficients of all trials. 


Cutting 

I 

Digestion coefficient 

| Total 

! dry matter 

j Protein 

1 

1 Ether 
| extract 

Crude fibre 

t 

I 

Ash 

Nitrogen- 

free 

extract 

- 

per cent 

per cent 

: per cent | 

per cent 

| per cent 

( per cent 

First 

58.51 

51-61 

! } 

38.12 

65-78 

1 

34-76 

55 -° 2 

Second 

54.8S 

50.09 

35-62 

58.73 ! 

32.01 

! 5542 

Third 

49.86 

41.63 

45-87 

5 i -49 

29.32 

52-45 

Fourth 

47-39 1 

38.78 

48.85 

48.98 j 

31-76 

48.97 

Fifth 

47-37 

! 42-05 

43.06 

5 0 -S 7 

! 28.45 

i 

47.56 


Table II sums up, for each of the five cuttings and as a mean of all the 
experiments, the absolute and relative yield of digestible substances; in 
this case the relative figures are expressed in terms of the greatest amount 
of each substance, reckoning this maximum as 100. 

Palataliliiy of hay as affected by the time of harvest. — Yearling steers 
fed entirely on timothy hay, when given free access to the hays from all 
the cuttings, in every case showed preference for them in the order in which 
they were cut. The fourth and fifth cuttings were left almost untouched 
until the hays of all earlier cuttings had been entirely eaten. Milking 
cows, having grain and other roughage besides the hays under test, were not 
so discriminating in their taste as regards the first three cuttings, but they, 
like the steers, left the fourth and fifth cuttings almost untouched until 
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Table II* — Average yields of digestible nutrients per acre . 


Cutting 

Dry Matter 

Crude 

protein 

Ether 

extract 

Crude fibre 

... 

Ash 

Nitrogen-free 

extract 

Actual 

Rela¬ 

tive 

Actual 

Rela¬ 

tive 

Actual 

Rela¬ 

tive 

Actual 

Rela¬ 

tive 

Actual 

Rela¬ 

tive 

Actual 

Rela¬ 

tive 


lbs 

% 

lbs 

% 

lbs 

% 

lbs 

% 

lbs 

% 

lbs 

% 

I 

I 995,7 

91-7 

134-7 

91.9 

42.8 

79*i 

777.O 

98.9 

77.I 

93-4 

899-3 

83.! 

2 

2 175*3 

IcO.O 

146.5 

100.0 

43-8 

80.9 

785-7 

100.0 

82.5 

100.0 

I 082.x 

xoo.o 

3 

2 O38.S 

93-7 

II3-3 

77*3 

5°*9 

94.1 

761.7 

96.9 

69.8 

84.6 

i 04 g.6 

96.1 

4 

1913*7 

87.Q 

98.0 

66.9 

54*1 

100.0 

699.9 

89.1 

67.4 

81.7 

995 5 

92.0 

5 

I 774.8 

81.6 

91.9 

62.7 

37*5 

69.4 

t _ 

683.1 

86.9 

63.0 

76-3 

892.6 

! 

82.5 


the first, second and third cuttings were eaten. Sheep, full fed on mixed 
grain, appeared to eat one cutting with as much relish as another* 

The permanence of the stand . — The results show conclusively that the 
time of cutting affects the length of life of a meadow. Early cutting 
tends to weaken the stand and late cutting to conserve the strength of the 
plant and prolong its life. 

1078 -The Artichoke as a Forage Plant. — Vasquez A. in Revista de la Camara Acicala 
Balear, 18th year, No 15, pp. 113-119. Palma de Mallorca, Aug. 10th 1916. 

A good summer forage plant for dry countries must be deep rooted, and 
must use little water during the summer. Both these conditions are ful¬ 
filled by the cardoon (Cynard Cardunculus) and the artichoke ( Cynara Car- 
dtmculus var. Scolymus). Given a favourable season, if these plants are 
sown in autumn their roots will reach a depth of 3 feet in less than 10 
months and 4 feet in 20 months. Besides this* if the plant is cut in spring 
it develops few or no leaves during the summer, so that the amount of 
water lost by transpiration is much reduced ; the roots, however, continue 
to grow and strike down into deeper strata of the subsoil, and when the 
great heat is over they supply the plant with the subsoil, thus enabling new 
shoots to be formed. 

The value of these forage plants has been proved by experiments car¬ 
ried on for several years in the province of Toledo, in Spain, by Celedonio 
Rodrigahez. » 

Various species of artichokes have been tested and the best results have 
been obtained with variety well known in Andalusia and the neighbouring 
provinces under the name of “arcaucil "or"alcaucil", and on the market 
as ^ alcachofa verda de Provenza ", Among the cardoons the “ cardo 
de Espana " was the most successful. Naturally species with many spines 
are to be avoided. 

The cardoon is propagated by seed, the artichoke by cuttings, but if 
the latter cannot be watered they root with great difficulty. ,In this case 
seeds must be sown and the seedlings pricked out in 6 or 8 weeks into 
well worked soil; the rows should be 32 inches apart, and the plants 32 
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inches apart in the rows, arranged on the square. Autumn is the best 
time for sowing, but it can also be done in the spring. The quantity of 
seed needed is 1 3 / 4 to 2 3 / 4 lbs per acre, and it should be soaked in water 
for 24 hours before sowing. 

The necessary cultivation consists of four weedings per annum: in 
spring, May or June, August and winter. 

One or two cuttings are made in spring and one in autumn, the first 
being made when the plants reach the age of 18 months. The first spring 
cutting may produce as much as 48 tons of green forage per acre. The 
second spring crop yields up to 8 tons per acre, and the autumn crop to 
30 tons per acre. 

To obtain the maximum of forage the crop should be mown just 
when it begins to come into flower, but as this procedure weakens the plant 
it is better to cut a little earlier, level with the ground, care being taken 
not to injure the collar of the plant. One labourer will cut and tie about 
one acre in a day. 

The artichoke is not suitable for ensilage, but it makes good hay. 

The forage is readily eaten by cows and bullocks, horses, mules, pigs and 
goats. Milking cows fed exclusive!}’ with this forage do not show any 
change in their conditions nor in the milk that the}’ produce. 

The introduction of this forage plant into Majorca is recommended. 

1079 - Analysis of Cotton at the Chief Stages of its Development (Publications of the FiBRE CR0PS 
Experiment Station of the “ Golodnaia Steppe ”, Samarkand district). —- Rogalskxj 
B. V, in jRypmJlo OrhbimnoR AzpOHOJim (Review of Agricultural [Experiments), 

Vol. XVII., Book I, pp. 13-36. Petrograd 1916. 

In order to obtain preliminary data for a more exhaustive study, expe¬ 
riments have been carried out on the variety “ King ” which belongs to 
the Upland group (Gossypium kirsutum U) and which seems to be well suited 
to the region of the Golodnaia Steppe (1) a part of the Russian possessions 
in Central Asia. The year 1913 was meteorologically favourable to cotton, 
and no damage was done by the harmful salts, especially chlorides and sul¬ 
phates, which are present in remarkable quantities in the soil of this region* 

The cotton was cultivated on irrigated soil, which was clayey in texture, 
and not too impregnated with salts. 


(1) The “ Golodnaia Steppe ” is a vast, slightly undulating plain, with a hardy perceptible 
slope ; it is traversed by the railway and, according to approximate calculations, it possesses 
about 200 000 acres perfectly suitable for irrigation and the cultivation of cotton. See “ Cul¬ 
ture of Cotton in Russia” by Rnize A. I., in * E^eroEHHR'B IrtaBHaro ynpaBjiema 
SeMJieycTpoficTBa h Bgmji enfems no JfenapTaMeHTy h JlficHOMy 

JJenapTaMemy aa 1907 vojXh » (Annual Report of the Department of Agriculture and 
.Forestry) S. Petersbourg, 1908, pp. 315-361. A description of the climatic conditions, soil 
and vegetation of the Golodnaia Steppe is given in the Compte Rendu of the Experimental 
Farm of the same name, for 1906, published by the Director, Buchaev, M. M., in << Tpyn^i 
SjiQiiKOBaro KoMHTera, TOMB I». (Publications of the Cotton Committee), edited by 
the Department of Agriculture, St. Petersbourg, 1907, PP- 71-150- [Ed.) 
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The vegetative period of the plant extended over 174 days, the seeds 
being sown on May 7th. Analyses were made at four different times : 

1) When the flower buds first appeared (June 7th). 

2) At the beginning of flowering (September 22nd). 

3) At the first picking (September 29th). 

4) After the death of the plants, which was caused by the morning 
frosts (October 28th) . 

The first two analyses were made on the whole plant; in the last two 
the following parts were analysed separately : hairs (lint), seed minus its 
coats, seed coat, unripe capsules, fruit coats, stems and leaves. 

The maximum growth of the plants is reached at the time of the first 
picking the average weight of a single plant being 196.67 gm. when green, 
and 82.10 when absolutely dry. When the plant dies the weight decreases 
on account of dessication and the loss of parts of the plant, the average 
green weight then being 116.93 and the dry weight 54.69. 

The percentage of water in the green weight gives an unexpected re¬ 
sult in comparison with other plants; this percentage is greater at the beginn¬ 
ing of flowering than when the flower buds appeared (80.89 agains 73.81); 
in the two later periods it was 58.25 and 52.23 respectively. A possible 
explanation of this lies in the fact that in the early stages of development 
cotton is sensitive to the harmful action of the salts in the soil. Yet ano¬ 
ther explanation may be that during the flowering period the plant needs 
much water to promote an active circulation of food materials. 

The appended table sums up the analytical results. This table, toge¬ 
ther with others, which are given in the text of the paper, show that the chief 
modifications occurring in the cotton plant during the various stages of 
-its development are as follows : 

1) As time goes on, there is of reduction in the relative amounts of 
nitrogen, nicrogen-free extracts and ash; the maximum amounts of ash and 
N - free extract occur in the green parts of the plant. 

2) The percentage composition of the ash shows that cotton demands 
potash more than anything else, then lime, and finally phosphorus. The 
ash also contains large amounts of chlorides and sulphates, the substances 
which work the greatest harm to the agriculture of the district. The plant 
fights against this harmful action by developing its vegetative organs ra¬ 
pidly. 

3) As the plant develops there is an accumulation of raw cellulose 
and pentosans, which form the cell walls. 

4) The analysis of the cotton itself, by the methods adopted by I. 
Kx>nig, Gross and Bevan justifies the hypothesis that it is not pure cel¬ 
lulose, but a mixture of cellulose and hemi-cellulose. For cotton of the first 
quality, the composition is 71.190 per cent cellulose (a cellulose) and 21.355 
per cent ({3 cellulose). 

5) The green parts of the plant and the seeds contain a high percen¬ 
tage, of fats, and the greater part of the percentage in the whole plant Oc¬ 
cam in these parts. 

‘ taking the ash analysis as a basis, and reckoning 2t 680 plants to the 



Chief constituents of cotton, variety King, grown in 1913 on the « Golodnaia Steppe ». 
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FIBRE CROPS 


acre, it is calculated that in order to avoid the exhaustion of the reserves 
of phosphoric acid, potash and nitrogen in the soil, the following manure 
must be applied to each acre of cotton grown: i cwt. superphosphate (20 per 
cent), 2 cwt. potash salts (30 per cent) and 3 cwt. nitrate of soda, containing 
15,5 per cent of nitrogen. If nitrification and the fertilizing matters con¬ 
tained in the irrigation water are taken into account, rather less of the above 
substances will be needed. Calculations for chalk and magnesia have not 
been made, as they are so abundant in the soil of the district. 

1080 - Osier Culture in France. — I. Mir, E. Osier Culture in France in Vie a^ncole et mrale, 
6th year, No. 32, devoted entirely to osier culture, Paris, August 5th, 1916, pp. 89-90. — 
II. Camus, E- G. The various Osiers cultivated in France and in neighbouring countries. 
Ibidem , pp. 95-98, 7 fig — III. De la Barre, G. The national school of osicrculture and 
basket work. Ibidem , pp. 105-106, 1 fig. — IV Dr Bonnardot. Co-operative osier sell¬ 
ing. Ibidem , pp. 106-107, 

I. Forty 3 r ears ago, France devoted about 175 000 acres to osier cul¬ 
ture, and, at this time, she supplied most of the European markets with 
osiers, especially in Germany, England, Spain and Switzerland; The 
cultivation of osiers has declined, little by little, until now only about 
20 000 to 22 500 acres are grown. Osier culture has suffered because : 

a) Its progress was hindered at one time by the inability of the 
growers to organise the sale. 

b) In many districts the osierbeds were cultivated by hand and, in 
the absence of sufficient labour, were allowed to become foul. 

c) Pure varieties were rarely planted, and the vigorous varieties 
choked out the more delicate ones so that the osier beds were shortlived. 

d) Attempts were made to establish osier beds on unsuitable soil 

II. This article gives a systematic classification of the various osiers 
cultivated in France, with their scientific and common names. Basket 
work needs especially the varieties which yield long slender twigs, elastic 
to bending and to twisting. 

_^The colour and hairiness or roughness of the plants is not important 
"“from the botanical point of view, as these conditions depend upon the en¬ 
vironment of the individuals, but they must be taken into account in the 
practical cultivation of the osiers. These characters are maintained by 
the practice of taking cuttings for planting out osier-beds. 

Commercially, much confusion exists between the names used for the 
cultivated varieties. The same name is often applied, according to the dis¬ 
trict, to several species or varieties, and the same variety is often known 
under several different names. The Chamber of French Osier Growers 
has appointed a Commission of Nomenclature to remedy this state of 
things. The chief species and varieties of osiers cultivated in France are 
the following: 

(r) Willows with the scales of the floral catkins self coloured, falling of 
before the ripening of the fruits . — Salix alba L* (white willow, silver willow). 
.Names recommended by the Commission of Nomenclature.: Osier blanc, 
suisse, ardennais. Other names : Vulsier, Saouze, Saudre, Bray. In'cul- 
tivation, one-year old twigs are often 6 y % feet long, varying in colour, 
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often being pale grey, dashed with green, or yellowish, or even olive-green* 
Very widely cultivated. 

^ S. Alba E* var. Vitellina, Ser., S. Vitellina E- Names recommended : 
b. Vitellina t var. rouge, var. jaune, Amarinier, Osier de tonellerie. Other 
names; Osier de Metz, osier rouge (a name leading to confusion) osier 
jaune, Bouton blanc, Grand roux, Saule dore. The branches are longer 
and more slender and flexible than in the preceding case, with, at the end 
of the summer, a colour varying from citron yellow to orange yellow or 
sometimes to coral red. These two species above described yield a much 
valued type of osier. 

S. fragilis E- Names recommended :. Saule fragile or Osier fragile, 
var. pourpree, Osier franc. Other name : Osier rouge (leading to confusion). 
This osier is weak at the joints, but still it is much used in setnifine 
basketwork. 

With these species may be compared S. pentandra E. and S. babylo- 
nica L. 

( 2 ) Catkins appearing before the leaves ; scales persistent , discoloured : 
Salix viminahs E- Names recommended: Osier viminal, O. jaune, O. 
vert, 0 . des vanniers, queue de renard, merrin brun. Other names : 
lusse, pecher jaune, O. noir de Hollande, O. de longues feuilles. 

The shoots reach a length of 10 to 13 feet. This excellent species com¬ 
prises a rather large number of varieties, of which one is known abroad 
as the “ French Osier 

5 . purpurea L., S. monandra Hoff. Names recommended : O. a tine 
etamine, Sardine, Verdiau. This is known in England as Dick with varieties, 
Dick with red buds, black Dick, old Dick and Dick of the fields. Not very 
much cultivated. 

Near this willow comes S. rubra Huds, or the red willow of botanists, 
which is specially recommended for introduction into cultivation. 

(3) Catkins appearing at the same time as the leaves , scales self-coloured , 
persistent : S. triandra E* This includes two botanical varieties: S. amyg - 
dalina E- for which the names osier brun or vache brune are recommended 
and S. triandra L,« Brunette, Grisette, Saule a feuilles d'amandier or & 
a troxs etamines. 

Other varieties suggested for use in basket work are : — S. cinerea E-; 
S. dhphonides , S. Caprea E*, 5 . aurita E-, S. nigricans Sm., and S. repens Ev 
var. argeniea Koch. 

III. The National School of Osier Culture and Basketwork, f ounded by 
resolution on Jan. 3rd., 1905, is situated at Fayl-Billot (Haute Marne). 
The length of training is three years, with a faculty course for adults. A 
diploma is awarded at the close of the school course to the students who 
have satisfied the examiners. The school has organised experimental fields 
where 80 varieties are cultivated. A rational nomenclature is sought. Va¬ 
rious cultural methods are investigated dealing with manuring, distance of 
planting, depth of soil, length and thickness of cuttings, methods of 
checking parasites, grafting especially on poplar, etc.); and laboratory 
experiments have also been carried out on the coefficients of torsion and 
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bending of osiers etc. In addition a course of basketwork has been 
founded and three workrooms have been established for various kinds 
of basket making. 

IV. For thirty years osier cultivation has been carried on in the depart¬ 
ment Cote d’Or on soil which is not very damp and which is most unfertile. 
The plantations occupy about 1500 acres. In 1913 the harvest was exceptional 
in quantity and quality; this caused a considerable drop in the price offered 
by buyers, which fell from £1 per cwt. to 9s 0 d. or 9s 5 d per cwt. To remedy 
this state of affairs, the producers decided to sell their osiers themselves 
and to this end they formed the Co-operative Society of Aisrey. This society, 
founded in August 1913, has 140 members, from 15 villages. The results, 
have been as satisfactory as was hoped, and the drop in price was stopped 
by the formation of the Society. 

crops yield- 1081-Nitrogen Requirements of the Olive-tree.—See No. 1068 of this Bulletin . 

ING OILS, DYES 
AND TANNINS 

1082 - The Dyeing Value of Some Indian Dye-Stuffs. — Srivastava, i, p. (technolo¬ 
gical Chemist, Cawnpore) in The Agricultural Journal of India , Special Indian Science 
Congress Number, pp. 53 - 64 . Calcutta and London, 1916 . 

The following investigation into the dyeing values of certain natural 
colouring matters still used by native dyers was undertaken under the 
orders of the Director of Industries, United Provinces. 

The colouring matters were tried on wool and cotton by some of the 
more important methods of modern dyeing. The inquiry has so far been 
prosecuted in regard to the following colouring matters : 

(1) Harsinghar (Nydmthes Arbor-tnstis). — The flowers of this 
tree, which occurs in abundance in the United Provinces, contain a 
beautiful yellow colouring matter soluble in water, also in alcohol. 

Harsinghar gives brilliant yellow shades with all mordants on wool. 
On wool mordanted with bichrome and oxalic acid previous to dyeing a 
beautiful brown is obtained. The dyeings on wool possess good fastness 
to milling with soap and soda. 

(2) Tun (Cedrek Toona). — This tree is said to occur largely in the 
sub-Himalayan forests. The colouring matter is contained in the flowers 
which are dried and sold. The principal constituent of the flowers is a 
yellow dye. 

Tun dyes the best shade on wool which has been previously mordanted 
with aluminium sulphate and tartar. The dyeings on wool are, however, 
not very fast to milling with soap and soda. 

(3) Tesu ox Dhak {Buka pondosa). —This tree is found in abund¬ 
ance all over the United Provinces. The flowers contain a yellow colour¬ 
ing mattei. 

Tesu dyes on wool shades varying from brown to dull crimson accord- 
# > ing to the moidant used. The dyeings are fairly fast to milling. 

' (4) Haldi or Turmeric {Curcuma longdf, — The plant which 
, yields haldi is grown all over the United Provinces. Baldi is a dried rhizome 
,¥v ‘ * i( , ot ^ u ^ €r is a well-known constituent of curry powder. It' contains a 
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brilliant yellow colouring matter which however possesses the serious draw¬ 
back of being changed into red by soap or by alkalis. 

The colouring piinciple is called cur cumin ; it is sparingly soluble in 
cold water, more freely in hot water, and completely in alcohol. 

The best shade is obtained on wool previously mordanted with bichrome 
and oxalic acid. The fastness of the dyeings on wool is fair. 

(5) Arusa ( Adhatoda vasicd ). — The leaves of this plant yield a >el- 
low colour. Arusa is an ever-green plant and is found in the United Pro¬ 
vinces, The colouring matter is soluble in water and also in alcohol. On 
wool the best shade is obtained on the same mordant as above. The fast¬ 
ness of the dyeings on wool is fair. 

(6) Naspal or Pomegranate Rind (. Tunica granatnni). — The 
rind of the fruit contains a tanning substance and also a yellow colouring 
matter. 

Pomegranate rind dyes very good shades varying from yellow to full 
brown on wool. All these possess very good fastness to milling. 

(7) Jangli Nile or Wild Indigo {Tephrosia purpurea). — This is 
a small woody annual occurring in abundance in the United Provinces. 

Clarke and Banerjee have discovered in the leaves of this plant a co¬ 
louring principle allied to quercetin or quercitrin {vide Trans . Chem. Soc. 1910, 
V, 97). Owing to the difficulty of separating the yellow principle from the 
chlorophyll, efforts to obtain a pure yellow 7 from Tephrosia have only been 
partly successful. The colouring matter is, however, of great value, as it 
yields dyeings which are compratively fast to light, washing and milling. 
On account of the abundance of the plant it may be worth while devising 
a suitable process for extracting the yellow colouring principle. A decoction 
of the leaves of Tephrosia dyes wool mostly dull brown shades in conjunc¬ 
tion with the various mordants, the most brilliant shade being that on tin 
mordant. The dyeings, however, possess very good fastness to milling, 

(8) Safflower or Kusum (Carthamus tinciorius). — The dried 
flowers of safflower plant contain a colouring matter which before the introduc¬ 
tion of coal-tar colours was higly prized all over the world. It produces 
on cotton beautiful shades of red varying from a full crimson to the most 
delicate pink. 

Although the yellow colouring matter in $afflow T er is generally regarded 
as useless, Subner has shown that certain mummy cloths which he examin¬ 
ed had been dyed with safflower yellow. The Egyptians were therefore 
acquainted with the right way of using safflower yellow. 

‘ Safflower yellow does not dye cotton in conjunction with aluminium 
and tin mordants. Wool, however, possesses affinity for the yellow colour 
and may be dyed direct. 

{9} Majith (Rubia cordijolia). — The root and twigs, of this plant 
contain a dye-stuff identical with madder. Majith was largely used in In¬ 
dia before the advent of synthetic alizarine. It is undoubtedly one of the 
most valuable indigenous dye-stuffs., Wilth its help red, maroon, andbox- 
deaux shades of excellent fastness to light can be dyed on all fibres. It is 
the basis of a great many colours required by the calico-printers. Majith 
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as might be expected, dyes very fast shades on both wool and cotton. The 
best results on cotton are obtained by using the Turkey Red process. 

(io). Ctjtch or Katha (Acacia catechu). — The catechu tree is found 
in several parts of India. Catechu may be applied to all fibres, though it 
is most largely used for dyeing cotton. Catechu brown is one of the fastest 
colours known. 

(n) Patang or Sappan Wood. ( Coesalpmia sappan) . — This tree 
is said to grow abundantly in Cuttack and in Central India. The colouring 
principle brazilein exists in a colourless condition in the freshly cut wood 
and is by oxidation converted into the true colouring matter brazilein. Pa¬ 
tang is a valuable colour-yielding material. It can be used for producing 
brilliant shades of red, crimson, and purple and is very suitable for calico- 
printing. 

(12) 1 ,AC Dye. — This substance is of animal origin. 

Lac dye is manufactured largely in the North Western Provinces, 
though like other natural products it has lost much of its former importance, 
hac dye is dyed on wool; chiefly on tin mordant. It yields beautiful 
scarlet and crimson shades. 

(13) Indigo. — The use and importance of Indigo are too well 
known to need any comment. 

(14) Kachnar (Bauhinia racemosa) . — This is a shrub very common in 
the North Western Provinces. The bark yields a red dye which is largely 
associated with tannin. The dye is not very bright but nevertheless it may 
be employed for dyeing dull reds on cotton. It may be dyed on cotton 
without the help of any mordant. The bark can be had in any quantity 
and may be of service to tent manufacturers who require a dull red 
colour for the inside of tents. 

(15) Peepul (Ficus lehgiosd ). — The roots of this well-known plant 
were examined and found to contain a red dye' which gives a good pink on 
cotton mordanted with alumina. The shade so obtained is fairly fast. 

(i6j Red Sanderswood (Pterocarpus santalinus). — This is a small 
tree occuring in Southern India. The wood yields a valuable red dye call¬ 
ed santalin. 

Sandeiswood dyes wool without any mordant. Very good shades of 
satisfactory fastness are obtained on cotton, on tin and alumina mordants. 
The dye does not dissolve in water though it is freely soluble in alcohol 
and acetic acid. 

(17) Roli or Kamela Powder ( Mallotus philippinemis). This 
dye is obtained from a small tree found along the foot of the Himalayas 
and in Southern India. The fruits have red glands on the surface of the 
capsule and the powder is obtained by crushing or breaking up these glands. 
Kamela gives a beautiful yellow on silk mordanted with alumina. The 
dyeing must be done in an alkaline bath. 

(18) Akhrot (Juglans regia). — The bark yields a valuable brown 

dye. 

(19) Kathal ( Artocarpus integrijolia). — The wood yields a yellow 
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dye which may be dyed on cotton on alumina mordant. The shades ob¬ 
tained are good and fast. 

(20) Barberry (Raswat ).—The bark, roots, and stem of this plant 
are lich in a very good yellow dye. This plant is plentiful in the Kumaun 
Hills. 

Raswat is used chiefly as a dye for silk. It was dyed on cotton mord¬ 
anted with alumina, but dull shades were obtained. This was perhaps due to 
the presence of chlorophyll in the preparation which came from Naini Tal. 

(21) Rhus cotims . — The rfbod of this plant yields a dye similar to 
young Fustic. On cotton mordanted with alumina an orange yellow colour 
was obtained; with tin an orange red was obtained. The dyeings are, 
however, not fast to alkalis and soap. 

1083 -The Harvesting and Cultivation of Medicinal Plants in France. — FtuiUe ^in¬ 
formation du Mtmstere de VAgriculture, 21st year, Xo. 28,pp, 12-13. Paris, July 14th, 1916. 

The question of the production of medicinal plants in Trance, as in 
other countries (1) is one of great importance. The history of the cul¬ 
tivation and harvesting of medicinal plants is given in this paper and the fact 
is recalled that the list of simple indigenous drugs inscribed in the Codex of 
1908 comprised not less than no species. Although most of the indige¬ 
nous medicinal plants grow naturally over large areas, yet several among 
them grow best and most abundantly in certain districts where the tempera¬ 
ture and soil are specially favourable to their development and to the ela¬ 
boration of their active principles; so much so that the same species, culti¬ 
vated in neighbouring districts differing in soil and exposure, will in the 
one case acquire a very great toxicity, while in the other its properties 
are much less active. Digitalis is a striking example of this type of medi¬ 
cinal plant; that grown in the Vosges is very rich in digitalin, while that 
from, the Ardennes contains but very little. This instance shows that the 
cultivation of certain plants demands special precautions, definite knowledge 
and scientific control. To entrust the work to inexperienced hands would 
be to vitiate the results. 

The article outlines the principles which should govern the culti¬ 
vation and harvesting of the plants and gives, besides indications of the 
price and the extent of sale of each, the following list of the chief medici¬ 
nal plants grown in France, classified according to the part which is 
of use: 

Flowers ; Arnica, blue-bottle (with calyx), mullein, borage, colehicum, poppy, marsh¬ 
mallow, lavender, mallow, milfoil (clusters), lily-of-the-valley, white dead-nettle {without 
calyx), ground ivy, chamomile, elder, lime (bracts), coltsfoot, Auvergne violets, pa-que flower, 
meadow sweet (clusters), hawthorn, bugloss marjoram, broom. 

Leaves : Wormwood, agrimony, silverweed, woodruff, cranesbill, borage, shepherd’s purse, 
yellow cheese-rennet (clusters), catmint, blackcurrant, eyebright, ash, goat’s rue, yellow me* 
jilot (cut tips), mercury, St. John’s wort, lily-of-the-valley, walnut, poppy, plantain, meadow 
sweet, bramble, soapwort, henbane, ground ivy, balm-mint, thorn apple, night-shade, hart’s 
tongue, wild thyme, figwort, tansy, valerian, veronica, vervein. 
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(I) See B. July iqi6, X. 757 
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Roots : Restharrow, elcampane, bistort, bryony, carex, couchgrass, comfrey, chicory, 
dock, dandelion, polypody, soapwort, Solomon’s seal, tormentil, valerian. 

Bulbs : Colchicum. 

Fruits : Whortleberry, caraway. 

Buds : Poplar, pine. 

Various : Cherry stalks, Horse Chestnut. 

Mamie plants : Corsican Moss, laminaria. 

Some plants because of the high prices that they command on ac¬ 
count of the variety of ways in which they are used and their world-wide 
consumption, are cultivated on a large scale. The most notable among 
these are: belladonna, (of which the price has risen from about 7 ^2 ^ to 
8 s 6 d per lb), marsh mallow, mallow, mullein, henbane, borage, chamo¬ 
mile, peppermint, valerian, aconite, balm, hyssop, sage, male-fern, black¬ 
currant, horse-radish, scurvy grass, parsley, coriander, angelica, small- 
centaury, gentian, sweet marjoram. Attention is also drawn to the culti¬ 
vation of saffron and mustard. 

horticulture 1084 - Summer Treatment of Greenhouse Soil. — green, w. J. and Green, s. n. in 

Ohio Agricultural Experiment Station, Bulletin "No. 281, pp. 53-68, 5 fig. -f 2 diagrams. 

-, Wooster, Ohio, 1915. 

For an interval of six to ten weeks during midsummer, vegetable 
greenhouses usually stand idle, because vegetables grown in the open 
air are abundant and cheaper.. The greenhouse grower does not consider 
it necessary to renew the soil annually, an operation which is decidedly 
costly. The general opinion is that the intense heat under glass during 
July and August, together with the dryness of the soil, will destroy all 
insect life as well as fungi and bacteria. This view is open to serious doubt. 
In order to determine the practical difference between the various* methods 
of treating the soil during the summer months when cultivation is stop* 
ped, experiments have been carried out at the Ohio Station greenhouses. 
The following methods of treatment have been compared: 

New Soil Plot. Each year, just before the crop was to be planted 
in the autumn, the entire soil of this plot was removed and replaced with 
fresh soil. This soil was the ordinary “ Sod compost” prepared accor¬ 
ding to the usual Ohio methods. The spring crop of tomatoes received a 
light mulch of manure. , 

Straw Mulch Plot. This and the succeeding plots were of soil that 
had been cropped for at least three seasons. Immediately after the 
crop was removed each spring this plot was given a covering of from four 
to six inches of wheat straw. Both the straw mulch and the manure 
mulch plots were kept well watered during the summer, though excessive 
wetness was avoided. Most of the straw was removed before preparing 
this bed for the autumn crops, as it decayed but little and could not be 
worked into the soil. A covering of straw was given to the spring crop 
of tomatoes, just as the fruit began to ripen. 

Manure mulch plot. This plot was treated in the' same way as the 
preceding one, except that the straw was replaced by a mulch of very 
’ . fresh manure. The latter was sufficiently decomposed by autumn to 
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be worked into the soil before planting, A mulch of manure was also 
given to the spring crop of tomatoes. 

Dry-Plot. During the time between seasons in the s umm er this 
plot remained bare and unwatered. Before the autumn crops were plan¬ 
ted it received fresh manure which was worked into the soil. The spring 
crop of tomatoes also received a mulch of manure. 

On the plots thus treated two crops of tomatoes were grown each 
year, one in autumn and one in spring. The figures given in Table I sum 
up the results obtained from 1908 to 1914. 


Table I. — Tomato Crop; Average Weight per Plant. 


lots { 

Autumn Crop j Spring Crop 

{1908-1913) (1909-1914.) 

1 


lbs. 

lbs. 

New soil. 

4.r 

: 8.4 

Straw mulch. . 

3-4 

6.3 

Manure mulch. 

3-7 

1 7-4 

Dry plot. j 

2.1 

, 6.8 

In addition lettuces were grown from 1911 to 1913, 

and Table II gives 

the results obtained during this period, as a 

general average of spring and 

autumn crops. 



Table II. — -Lettuce Crop ; Average Weight per Plant . 

Plot 


Spring and Autumn Crops 



191X-1913 



oz. 

Soil cultivated and manured for 10 years. .... 


4.40 

New soil . 


3-55 

Straw mulch. 

. . . 

2.98 

Manure mulch.. 


4.18 


Dry plot 


4.11 


From the results of these experiments and from others carried out with 
cucumbers, the following conclusions are drawn: 

1. The common greenhouse crops of Ohio, tomato, cucumber and 
lettuce, require different soil conditions for maximum yields. 

2. Lettuce can be grown continuously with safety on unrenewed 
soil with application of manure. 

3. Tomatoes and cucumbers are sensitive to conditions found in 
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old soil and the yields are quickly affected, necessitating treatment or 
renewal of soils after two or three seasons’ use. 

4. The drying of the soil during the idle summer period seems to 
adversely affect the soil conditions for tomatoes, but not for lettuce. 

5. Summer manure mulch is recommended to check adverse soil 
conditions for tomatoes and cucumbers. 

6. S um mer mulch may not obviate the necessity for soil sterili¬ 
sation, but, in part, it appears to answer that purpose. 

1085 ~ California Grapefruit. — Shamel, A. D. in California State Commission ot Horticul¬ 
ture Monthly Build in , Vol. IV., No. 7, pp. 239-249. Sacramento, Cal., July 1916 

The early plantings of grapefruit in California were made with Florida 
varieties which were selected without much knowledge of their adaptability 
to California conditions. 

It is only in recent years that any data has been gathered as to the com¬ 
parative value of several varieties with regard to their adaptability. Among 
these varieties the Marsh Seedless takes the first place. 

It has also become evident from these studies that the grapefruit 
planted on rather light, porous and sandy soils produce fruit of a superior 
commercial quantity, colour and texture of rind to those .planted on the 
heavier clay soils. While most of the older plantations were made in the 
lower valleys, most of the more recent plantings have been made on higher 
lands having lighter soil of more suitable texture. The other Florida 
varieties most largely grown in California are the Triumph and Duncan, 

The orchards of Triumph grapefruit in Southern California are very 
productive, but the fruit is rather small and contains numerous seeds, from 
25 to 50 ; this seriously hinders its spread in the commercial orchards. 

The Duncan grapefruit trees tend to produce large round 'fruits, but 
these also contain too may seeds for market purposes. The other varieties 
cultivated to a certain extent are the Imperial, Colton Terrace Seedling, 
Aurantium, Commercial and the Blood. The results so far obtained with 
those varieties can hardly be considered successful, so that the variety 
Marsh or Marsh Seedless will gradually replace all the others. 

According to Vaile 600 acres of grapefruit trees are in bearing in Gab- 
fomia, capable of yielding 250 carloads of fruit per annum. 1100 additional 
acres of trees under five years of age will soon double the present output. 

According to the same writer, Florida has r6 000 acres of grapefruit 
trees in full bearing, yielding 8 000 carloads of fruit, and in addition about 
45 000 acres of trees under five years of age which will eventually yield at 
least 35 000 carloads of fruit. 

Porto Rico, in 1913, exported to the United States 500 carloads of fruit, 
and Cuba, in 19x2, 250 carloads. The export from Jamaica is also rapidly 
increasing. Although the cultivation of grapefruit in California is esta-b 
lished on a sound basis, Vaile thinks that much prudence should be exer¬ 
cised in the future extension of the orchards. Two facts must be borne in 
mind in this connection. First of all, the importation of grapefruit into Ca¬ 
lifornia has been stopped in order to prevent the introduction of insect pests 
;and fungous diseases by this means, and probably other States where the 
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grapefruit is cultivated will take similar steps. This will force California 
to provide for its own consumption by its own production. Secondly, 
the period of ripening of California Marsh Seedless grapefruit is during the 
summer months when no other district has a ripe crop available to supply 
the Eastern markets. The success of the grapefruit industry in California 
will largely depend upon a careful study, by the growers, of the condition 
of fruit ripening and on the adoption of a commercial standard of ripeness. 
In this connection the analyses made by the Laboratory for Agricultural 
Chemistry at Los Angeles on various samples of grapefruit from California 
and Florida are of special interest. The average composition of the stan¬ 
dard » grapefruit of the variety Marsh Seedless, grown on one of the best 
southern plantations, is as follows: 


Average weight per fruit. 20 1 / i oz. (574 gm) 

Rind. 28.72 per cent 

Mp. 71.03 per cent 

Juice. 69.63 per cent 

Number ot seeds, per fruit. ig.". 

Total solids in pulp. 12.92 percent 

Soluble solids in juice. . , .. 11.52 pet cent 

Total sugar in juice. . 7.50 per cent 

Acid in juice. 1.2S per cent 

Solids acid ratio. 9.0 


It may be taken as proved that the "standard ” type of the Marsh Seed¬ 
less variety can be isolated in propagation by bud selection based on the re¬ 
cords of the performance of individual trees. This method of selection 
was put forward at the California Fruit Growers 5 Convention at Visalia, 
and if intelligently applied it will probably result in a great improvement 
in the type, both as regards quantity and quality of production. 


LIVE STOCK AND BREEDING. 

» 

1086-The Effects of Snake Venom on Domestic Animals and the Preparation of An- 
- tlVenomoilS Serum. — Mitchell D. T. ill The South African Journal ot Science, Vol 
XU, No. 9, pp. 237-354. Capetown, April, 1916 

Investigations undertaken in the last quarter of the nineteenth century 
have shown that the active principles of snake venom are soluble proteins 
belonging to the same class as enzymes and toxins; they have also 
proved that the immunisation of animals against bites can be effected in 
the same manner as against contagious diseases, and that the serum of im¬ 
munised animals possesses specific antivenomous properties. A classi¬ 
fied list of venomous snakes and a description of the venom organs (glands, 
canals and fangs) are given. 

The quantity of venom which can be obtained from a snake at one time 
depends on a number of factors, namely: the species, the condition and size 
of the individual, the length of time which has elapsed since the last meal, 
and the interval since its last bite; this quantity is also influenced by the 
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duration of the eventual captivity of the snake. The largest quantity can 
be obtained from the king cobra and the smallest from some species of Hy- 
dropinae. From a cobra (NajaHaje) 200 mgms. of dried venom, correspond¬ 
ing with 670 mgms. of the fresh substance, have been obtained in the 
course of an experiment which lasted four months. 

The principal physical characteristics of the venoms, which vary 
greatly according to the species ; colour, taste, state after drying, and solu¬ 
bility, are described. The general action of venoms is then considered, 
and after a recapitulation of the different researches on the question, the 
conclusion is drawn that these products are very complex liquids contain¬ 
ing some of the following constituents, all of them not being present in 
every venom. 

x) Neurotoxins. 

a) Acting principally on the respiratory centre. 

b) Acting principally on the vaso-rotatory centre. 

c) Acting principally on the nerves and the discs of the fibres of the 
striated muscles, particularly of phrenic muscles. 

2) Agglutins. 

3) Cytolysins. 

a) Haemolysins, 

b) Leucolysins. 

c) Haemorrhagins. 

4) A fibrin enzyme . 

5) A proteolytic enzyme. 

61 Antibactericide substances. 

The neurotoxins constitute the most active principles of most venoms. 

The effects of the bite of venomous snakes are then described . The 
neurotoxins, which have an affinity for the respiratory centres, predomi¬ 
nate in the venom of the Cohibridae. This class, of which with regard to 
the action of the venom, Naja tripudians is typical, produces general pa 
ralysis with a specific paralysis of the respiratory mechanism. In the ve¬ 
nom of the Viperidae the toxins acting on the blood and circulatory system 
predominate ; this venom, particularly that of Vipera russdlii, acts on 
the blood and circulatory system producing a sudden appearance of various 
symptoms, with a tendency to an extension of the gangrenous destruction 
from the local lesion, if the animal survives the acute stage. 

The first scientific attempt to immunise against snake venom was made 
in 1887, Sewaee having then immunised pigeons by small repeated doses, 
so that they were afterwards able to withstand ten titties the fatal dose of 
Crotalus venom. In 1892 Caemette employed venom heated at 8o° C to 
immunise rabbits, but his serum, being originally from Colubridae ) had but 
little action for the Viperidae. Pure specific sera have since been prepared 
by others, for example: 

Lamb's serum, derived from Naja tripudians (strongly antitoxic 
. against cobra venom). 

ji Lamb's serum, derived from Vipera russdlii (anti-toxic against Vipe - 
venom )* . J ' 
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Noguchi's serum, derived from Crotalus (anti-toxic against Viperime 
venom, but without effect against cobra venom). 

Noguchi’s serum, derived from Ancistrodon (anti-toxic against Vipe- 
rinae venom but not against Colubrinae venom). 

Attempts have been made with some success, to prepare a poly¬ 
valent serum, without however as yet, providing one sufficiently polyvalent 
to satisfy all requirements. 

Practical detailsrof the way of preparing the serum by Calmette’s method 
and by the Watkins-Pitchford method, used in Natal, are given. In order 
that the estimation of the efficacity of the serum should be valuable, the 
minimum fatal dose of the venom must be known and this varies with each 
snake. The following table, resulting from a series of experiments carried 
out in the Pietermaritzburg laboratory and made on the commonest snakes 
of South Africa, is published. 

Minimum fatal dose per kg. of animal employed. 


Snake. 

Animal 

employed 

Intravenous 

injection. 

Hypodermic 

injection. 

—~ 

— 

— 

— 

Bihs arietans 

Rabbit 

0.5 mgms 

1.7 mgms. 

Dendrastis sp. 


0.225 " 

0.325 ” 

Naja mgncolhs 


0.9 

1.25 ” 

Naia flava 

n 

1 5 

2 " 

Causus rhombeaius , 


4 

7-5 

Sepedon haemachaies 

” 

0.21 ” 

3 


The Pietermaritzburg laboratory has prepared a polyvalent serum 
against the venoms of the mamba, the puff adder (Bitis arietans) and the 
cobra (Maja spp.). According to the writer the preparation of a polyvalent 
serum requires much time; moreover the animal which should have been 
hyper-immunised is likely to die, and finally the serum obtained has not 
always a satisfactory efficacity towards all its components. It is preferable 
to prepare a polyvalent serum by simply mixing the monovalent sera of 
maximum strength. 

1087 - Deraiophoronema cameli, a New Species of Filaria from the Camel’s 
Lung. — Roman ovitch, in Comptes rendns des seances de la socirie de Biologte, Vol. 
I/XXIN, No. 15, pp. 745-; \ 6 . July 1916. 

In the Kirghiz steppe two cases of the death of a camel have been re¬ 
corded, caused by a new filaria of the lungs. The parasite has been investi¬ 
gated at the Veterinary Laboratory of Petrograd and named Deraiopho¬ 
ronema cameli n. g. n. sp. 

1088 - Metabolism of the Organic and Inorganic Compounds of Phosphorus. —Forbes, 
E. B., in collaboration with Beegle, F. M., Whittier, A. C., Fritz, C. M., Collison, R. C,. 
Woods, H. S., and Knudsen, C. W.,in Ohio Agricultural Experiment Station, Technical 
Senes , Bulletin No. 6, 80 pp. 23 fig. Wooster, Ohio, 1914. 

This comparison of the nutritive value of different phosphorus com¬ 
pounds was undertaken as part of a general study of the metabolism of in¬ 
organic substances in relation to the practical feeding of man and animals. 

The experiments were made on pigs, with normal standard rations, 
composed principally of relatively simple manufactured products of vege- 
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table and animal origin (hominy, which consists of decorticated and germ 
free maize grains, blood albumen, wheat gluten, maize bran, and agar-agar) 
to which the phosphorus compounds have been added in the form of almost 
chemically pure substances. All the rations also contain sodium chloride. 
The writers have noted that the results cannot be extended to the same com¬ 
pounds when found in foods under natural conditions. Moreover it is stat¬ 
ed that according to the literature the lecithins and phosphoproteins (not 
included in these experiments) have higher nutritive values than all, the 
compounds here studied, i. e. phosphates, hypophosphites, nucleic acid, 
phytin and the glycerophosphates. 

Five experiments were made. The first (April and May 1908) consis¬ 
ted of a metabolism experiment lasting ten days made with four pigs ; the 
second (November to December 1908) consisted of a feeding experiment 
(56 days) and analyses of the carcases (30 pigs) ; the third and fourth (No¬ 
vember 1909 to January 1910) were of the same type as the second and were 
performed with 35 and 43 pigs respectively; lastly the fifth (March to June 
1913) was a carefully controlled series of experiments of metabolic equili¬ 
brium for the comparison of glycerophosphates and phosphates which was 
completed with a slaughter test and the thorough chemical study of the car¬ 
cases of the six subjects experimented with. 

The results are given in numerous comprehensive tables and are sum¬ 
marised and discussed in the following maimer. 

The results of experiment 1 show 7- clearly that the phosphorus of ortho¬ 
phosphates, hypophosphites and the nucleic acid of beer-yeast, added in a 
pure state to rations poor in phosphorus but capable of maintaining the 
phosphorus equilibrium, can be absorbed by pigs and retained in the or¬ 
ganism in considerable quantities for at least ten days. It has certainly 
not been proved that each of these compounds can be permanently retained, 
but that seems quite probable. In the case of the hypophosphites this would 
necessitate a further oxidation of the phosphorus to the form of orthophos¬ 
phate. 

In the conditions of experiments II, III and IV, some results suggest 
that, from a nutritive point of view 7 , the glycerophosphates would be superior 
to the orthophosphates, nucleic acid, phytin and hypophosphites, especially 
in respect to the proportion of muscular tissue and fat in the increase of 
live weight, and the breaking strength of the bones and their ash-content 
per cubic centimetre ; but the facts are not sufficiently concordant to estab¬ 
lish this conclusion firmly. 

It is concluded from the results of experiment IV that the mineral con¬ 
stituents and the ethereal extract of the blood are notably affected by the 
diet, which also modifies considerably the .salts composing the bones, both 
as to their quantity and their relative proportions. 

Experiment V gave a very uniform and consistent series of observations 
of different kinds, proving that, anyway in the artificial conditions of this 
experiment, there' are no essential differences in the mineral metabolism, 
the digestibility of the food, and the amount and composition of the growth 
of swine, as affected by phosphates and glycerophosphates. It seems 
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quite possible that the amount of exercise taken by the pigs, as determined 
simply by the state of feeling induced by the ingested phosphorus com¬ 
pounds, quite independently of the fundamental nutritive effects, may have 
entered into the determination of the relative development and even into 
the composition of the different parts. 

* Certain differences observed in the composition of the tissues can be 
attributed to variations in the liquid content of the parts, the salts varying 
accordingly, or to the composition of the supporting structures, or the un¬ 
organised nutritive matters. 

While the hypophosphites, nucleic acid and phytin have not been sub 
mitted to so complete a study as that devoted to the comparison of the 
phosphates and glycerphosphates, no fact having led the writers to investi¬ 
gate the question, they consider that when added in their ordinary f< chemi¬ 
cally pure ” form to rations poor in phosphorus such as those studied, these 
five compounds do not differ in their nutritive effects on the gross compo¬ 
sition of the growth of the animals, except in so far as affected by the rela¬ 
tive tolerance of the pigs towards these preparations and the consequent 
influence on the spirits and activity of the animals. 

The writers think it possible to arrange the compounds in decreasing 
order of toleration, thus : glycerophosphates, phosphates, phytin, nucleic 
acid (from beer-yeast) and hypophosphites. the compounds being adminis¬ 
tered in doses containing equal amounts of phosphorus ; nevertheless the 
order of the last two compounds is uncertain. It has not been shown that 
these differences in acceptability were directly related to the fundamental 
nutritive effects. If they have been established for the chemically pure 
compounds they certainly do not exist in foods containing these compounds 
combined naturally. 

When phosphorus is added to a ration in the form of very soluble com¬ 
pounds a much smaller amount will be tolerated by the animal than when 
the phosphorus is supplied in its natural form in food. 

Owing to the great difficulty of making the animals eat the nucleic 
acid, commercial phytin and the corresponding compound obtained from 
wheat-bran, it is concluded that the isolation of such compounds from the 
natural products, alters at least their therapeutic effects. So that it is 
impossible to draw any conclusion on the nutritive value of these compounds 
present in ordinary food from experiments made with the pure extracted 
substances. 

It has not been established that the organic compounds used in this 
investigation have a higher feeding value than that of inorganic compounds 
of phosphorus. No fundamental differences in the nutritive value of the 
compounds of phosphorus studied were established. No basis therefore, 
was discovered for a differentiation between the nutritive values of organic 
and inorganic compounds of phosphorus generally. 

Even admitting debated superior nutritive value of organic phosphorus 
compounds, there is no doubt that the quantity of organic phosphorus con¬ 
tained in the body is a very small part of the total phosphorus, and it is cer¬ 
tain that in the diet of all omnivorous and herbivorous animals (i. e. of all 
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domestic animals) there is a much greater ratio of organic to inorganic phos¬ 
phorus, than in the bodies of these animals. Therefore each time it is 
necessary to increase the total quantity of phosphorus of a ration this re¬ 
sult can be completely achieved by giving the phosphorus in the form of 
inorganic compounds. 

It appears improbable that, for young or adult animals, any diet what¬ 
ever, composed of natural foods and satisfying the nitrogen requirement, 
will fail to furnish enough phosphorus to maintain the equilibrium of this 
element. It is however certain that many rations composed of common 
foods do not contain the quantity of phosphorus necessary to assure the ma¬ 
ximum assimilation of this element and the maximum development. 

The results of the experiments indicate that the possibility of influenc¬ 
ing to a practical extent, the relative development of the tissues and organs 
of domestic animals by adding isolated compounds of phosphorus to the ra¬ 
tion, is probably limited to the density and strength of the bones. How¬ 
ever, the increase of the resistance and density of the bones obtained by 
adding phosphorus compounds to the normal diet is accompanied by only 
a small possible increase in the external dimensions 

In order to increase the strength of the bones of growing animals, the 
most practical form in which to administer the phosphorus for this purpose 
is probably any preparation of bone readily eaten by the animals. Precipi¬ 
tated bone phosphates are readily taken by all kinds of farm stock. 

The diets experimented with were deficient in phosphorus and calcium 
but the animals possessed quite a limited tolerance towards each of these 
elements in the form of their pure salts. The addition of marked quantities 
of calcium carbonate always produced digestive troubles ; although the de¬ 
ficiency in phosphorus was such that the bones were ouite insufficiently 
nourished, it was not possible to administer more than 25 to 40 per cent of 
the total phosphorus in the forms it was desired to study. The attempt 
to increase the mineral base of the rations by the addition of potassium 
and sodium citrate were no more successful. 

10S9 - The* Influence of the Nature of the Diet on the Retention of Protein, — 

UMED4 N., in Biochemical Journal , Vol. X, No. 2, pp. 245-^53. Iyondon, June 1916. 

The question of the capacity of the organism to store protein has always 
been one of considerable interest and although it is highly probable that 
such a storing is a normal process, the critical conditions for its occur¬ 
rence have not yet been fully elucidated, largely owing to the fact that 
the amount of information available from nitrogen equilibrium studies is 
small and its value difficult to assess. Still by the use of the method of 
superimposition results of importance can be obtained without recourse 
to such favouring conditions of storage as muscle work, growth or inani¬ 
tion, all of which conditions introduce secondary factors which render the 
interpretation of the data more difficult. 

In the course of another investigation Tsuji (1915) found that the 
degree of retention of superimposed protein varied (1) with the nature of 
the standard diet, and (2) with the nature of the protein superimposed. 
As, these experiments were, as regards the superimposition, only of one 
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day's duration the present series of experiments was carried out to amplify 
the data obtained. 

The animal employed was an Airedale bitch weighing 17.6 kilos. She 
was fed daily at 11 a. m. after catheterisation, the urine then obtained 
being added to the urine collected in the receiver of the metabolic cage. 

The analytical methods employed -were : total nitrogen, Kjeldahl; 
urea, Plimmer and Skelton’s modification of the urease method, ammonia, 
Folin. The delimitation of the faeces was carried out by means of charcoal 
or carmine. The total faeces was collected for each period and a single 
analysis of the mixed specimens was made. 

As regards the standard diets employed three different combinations of 
protein, fat and carbohydrate were used. The}' all contained the same 
amount of protein and were of the same caloric value but varied markedly 
in their content of fat and carbohydrate. They were as follows. 


I, Carbohydrate-rich , fat-poor diet . 


Scott’s oatflonr. . = 

120 g. 



Dried skimmed milk = 

43 g- 



Margarine . . - 

34 g* 

Nitrogen . . . 

7-2 g- 

Caseinogen.= 

19 g- 

Carbohydrate. . 

i94 g 

Tapioca. ~ 

93 g- 

Fat .... 

34 g- 

Sodium chloride . . = 

2 g- 

Caloric intake . 

1296 

II. Intermediate diet . 


Scott’s oatflom* * . = 

60 g. 


- 

Dried skimmed milk = 

62 g 



Margarine. — 

77 g- 

Nitrogen . , *. 

7.2 g. 

Caseinogen ... = 

ro g. 

Carbohydrate. • 

ii7 g 

Tapioca. 

47 g- 

Fat. 

68 g. 

Sodium chloride. . . = 

2 g- 

Caloric intake . 

1296 

III. Fat-rich 

carbohydrate-poor diet . 


Scott’s oatflour... = 

30 g» 



Dried skimmed milk — 

40 g- 



Margarine . . . . ~ 

120 g. 

Nitrogen. . , , 

7-2 g- 

Caseinogen. — 

34 g. 

Carbohydrate . 

42 g. 



Fat. 

101 g. 

Sodium chloride . . = 

2 g- 

Caloric intake . 

X29 6 


s The standard diet was continued for a pre-period of five to eight days 
until the nitrogen output was approximately constant, there was then 
added to the diet a definite amount of protein material, and this was con¬ 
tinued for eight days when the diet again reverted to the original standard 
for a post-period of six or eight days. * It was thought that in this way 
some definite information as regards retention would be obtained. 

A short bibliography is given and tables show the results of the five 
experiments, which were as follows: 
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Experiment I. Retention of caseinogen nitrogen on the carbohy¬ 
drate-rich fat-poor diet. 

Experiment II. Retention of caseinogen nitrogen on the intermediate 

diet. 

Experiment III. Retention of caseinogen nitrogen on the fat-rich, 
carbohydrate-poor diet. 

Experiment IV. Retention of gelatin nitrogen on the carbohydrate- 
rich, fat-poor diet. 

Experiment V. Retention of gelatin nitrogen on a fat-rich, carbo- 
hydrate-poor diet. 

The conclusions were as follows : 

1. Nitrogen in the form of protein added to a carbohydrate diet 
is retained in greater amount than when added to a fat diet of equal caloric 
value. 

2. Nitrogen given in the “form of caseinogen is more completely 
retained than when given in the form of gelatin. 

3. The addition of meat extract to gelatin does not increase the 
amount of nitrogen retained. 

The paper does not deal with the problem as to how the carbohydrate 
acts, but it will possibly be treated in another paper. 

1090 - The Influence of Phosphates on the Feeding of Cattle. — piccinini mabio in La 

Chnica Veterinarian 39th year, No. 13-14, pp 383-39Milan, July 30, 1916. 

Investigations were carried out on the influence which the different 
compounds of phosphorus have on the growth of young animals . As it 
was intended to treat the latter from their birth, a preliminary investiga¬ 
tion was made to determine whether it is possible to influence the amount 
of phosphorus in the milk of the mothers by the administration of different 
phosphorus compounds. This preparatory work was carried out on three 
cows belonging to the Zootechnic Institute of the Royal Veterinary School 
of Naples. The phosphorus was administered in the form of bone powder 
(23 per cent phosphoric acid), dicalcic and tricalcic phosphate (44 per cent 
phosphoric acid), calcium glycerophosphate (25 per cent phosphoric acid) 
and a cereal decoction. During the course of the investigation the three 
cows always received the same diet. The milk from each stage was exact¬ 
ly weighed, from it a sample proportional to the quantity produced was 
withdrawn and this was employed for the estimation of the phosphoric 
acid. 

The trials covered five periods, each of which can be divided into three 
parts. In the first, lasting eight days, the animal received the ordinary diet 
and this period served to render constant the phosphoric acid content of 
the milk produced. In the second, lasting from three to six days, the com¬ 
pound, of which it was desired to determine the influence, was administer¬ 
ed. In the third, lasting eight days, the feeding reverted to the normal and 
the administration of phosphorus was suspended. The last period served 
to indicate how long the influence of the phosphatic substance adminis¬ 
tered in the preceeding period persisted. 

From the amounts of phosphoric acid found in the milk before, during 
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and after the administration of the different phosphates to the animals 
it seems that certain slight modifications can be effected in the phospho¬ 
ric acid content of the milk. However, the administrations have no fixed 
influence and do not produce a constant regular increase proportional to 
the quantity of phosphate administered, on the contrary they seem almost 
to exercise a disturbing influence. Indeed, whilst an unexpected uniform¬ 
ity in the phosphoric acid content of the milk produced by the animals 
under observation is observed before the phosphates have been adminis¬ 
tered to them, this uniformity ceases three or four days after the first ad¬ 
ministration. 

Thus, in the eight days which preceded the first administration of 
bone powder (150 gms. the four first days and 200 gms. the two last) to cow 
No. i, the phosphoric acid content of its milk varied from a minimum of 
2.8 per cent to a maximum of 2.94 per cent, but on the third day after the 
first administration of bone powder, there was a marked depression in the 
phosphoric acid content (2.63 per cent) which increased the following day 
{3.24 per cent) and then underwent a new and considerable depression 
(2.02 per cent). These alternate high and low figures continue for seven or 
eight days from the last administration of bone powder. Almost the same 
observations were made with cow No. 2. Uniformity in the phosphoric 
acid content (3.04 per cent to 3.45 per cent) of its milk before the tricalcic 
phosphate had been administered, a depression (2.63 per cent) the third 
day after its administration (80 gms. per day for seven days) then the oscil¬ 
lations, which however did not extend above the preceding mean content, 
and finally, seven days after the last administration, a reversion to the ori¬ 
ginal regular and constant figure. With cow T No. 3 there was a marked 
increase in the phosphoric acid content of its milk on the third day after 
a single administration of 200 gms. of dicalcic phosphate. The content 
reached 3.28 per cent although previously it oscillated between 2.84 per cent 
and 2.95 per cent. Then there were alternate increases and decreases, and 
only after seven days did the phosphoric acid of the milk revert to within 
the limits of the original mean value. 

Calcium glycerophosphate gave the same result, the experiment 
being made four months after that with bone powder. The third day ofter 
its administration to cow No 1 a depression in the phosphoric acid 
content of its milk was evident; the amount decreased to 2.84 per cent, 
although it had previously oscillated between 2.99 per cent and 3.19 per 
cent; this depression was maintained on the following days, and it was only 
on the fifth day after the first administration of glycerophosphate (the third 
from the last administration, when twice the preceding quantity — 200 
gms. — was given) that there was a slight increase above the ordinary con- 
' tent (3.29 per cent) ; then there was a fresh depression which, always less 
marked, was maintained the whole time that the estimation were made. 

The same results were obtained by administering to the same cow 
cereal decoctions containing from 0.56 to x.i gms. of phosphoric acid per 
litre. The second day after the first administration a large decrease in the 
phosphoric acid content of the milk (from 3.29-3.26 per cent to 2.68 per 
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cent) was observed ; this depression was maintained on the two following 
days. On the fifth day after the first administration, the second from the last 
dose, there was a slight increase. The ordinary constant acid content 
reappeared only after seven days from the last administration of the cereal 
decoction. 

1091 - Stallion Service in the United States. — Wentworth E. N , (Kansas Agricultural 
College), in The Breeder's Gazette, Yol. EXX, No. 5, p. 169 Chicago, August 3, 19r6. 

Of the twenty-two States which possess a government stallion ser¬ 
vice. nineteen have published the statistics respecting it, i. e., New York, 
New Jersey, Pennsylvania, Michigan, Indiana, Illinois, Wisconsin, Iowa, 
Minnesota (1), North Dakota, South Dakota, Nebraska, Kansas, Utah, Mon¬ 
tana, Idaho, Washington, Oregon and California. The report gives the 
distribution of the stallions amongst the different breeds, as shown in the 
following table: 

Pure blood stallions 


Breeds 

Number 

Percentage 

Percheron ... ... 

. . . 18022 

53.-25 

Standardised.. 

4214 

1 2 . 4-15 

Belgian.‘. 

, , 4091 

12.082 

French, heavy. 

... 2116 

6.2 p) 

Shire ... . 

.... 2 104 

6.2T4 

Clydesdale. .... 

- • • • r 279 

. 3-777 

German carriage horse ... .... 

. . 502 

14S3 

Shetland ponv. 

30* 

0.880 

Morgan.'. .... 

.... 206 

0.8 ;j 

Hackney. 

. - -<3 

0.806 

English thoroughbred. 

• * • 233 

0.688 

French carriage-horse. 

.... 181 

0.535 

American saddler. 

. . , 120 

o .355 

Suffolk. 

... 60 

0,177 

Cleveland Bay Trotters. 

... 23 

0.O/4 

Non Standard Trotters ......... 

-5 

0.074 

Arab. 

. , 18 

0.053 


Obviously the heavy horses axe in a large majority (81.72 per cent.), 
those of the light type only representing 18.28 per cent. Besides these 33 860 
pure bred stallions, 23 151 grade stallions are authorised and approved for 
the stallion service. These represent only 38.05 per cent of the entire num¬ 
ber of stallions employed. 

1092 - The Very Short Gestation of a Mare. — de choin, in Comptes rendus de v a cade - 
mie d'Agriculture de France, Yol, r, Year 1915, No. 23, pp 716-717. Paris, 1916. 

This note records observations on a mare, Walkyrie, which was serv¬ 
ed on March 19, 1915 and foaled on November 7, 1915, after only 233 
days of pregnancy. The offspring, which was perfectly viable, weighed 
128 lbs. and had a height to the withers of about 36 ins. The only appa¬ 


ll) See B. Sept. 1916, Xo. 903, 
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rent incomplete part at birth was the epidermis of the feet which grew ra¬ 
pidly during the first few days of the foal's life. This authoritative case 
considerably reduces the 287 days previously recorded as the minimum 
period of gestation for a mare. 

1093 - Origin of the Brazilian Breed of Cattle ” Caracu — komao t. j. in n Cnador 

Pauhsta, nth year, No. 7, pp 179-184, ji Jig. Sao Paulo, r ulv, 1916. 

The “ Caracu ” breed was founded by the great-grandfather of the 
writer, Joaquim Bernardes de Costa Junquiera at Rio Verde (Minas Ge- 
raes) by crossing the cattle named ff Junqueiros ” in the State of Minas, 

“ Franqueiros ” in the State of Sao Paulo, and £f Colonia ” in that of Bahia, 
with the cattle " Curraleiro At that time the “ Junqueiro ” and the 
“ Curraleiro ” constituted two distinct types. The breed “ Junqueiro ” 
was descended from the Portuguese“ Alenteiana ” imported from Portugal 
into the southern part of the State of Minas, where it developed much more 
than in the country of its origin. The “ Curraleiro ” breed is of Spanish 
origin, the first examples imported into Matto Grosso and to Govaz came 
from Uruguay and the Argentine. The cattle “ Caracu ” has been inbred 
and selected by three generations of cattle-breeders. It has been brought 
to a very high degree of perfection and constitutes to-day a constant and well 
defined type. According to the writer it would be expedient to breed 
it pure instead of crossing it with the zebu, as is almost universally done 
in the State of Minas Gereaes, for the offspring of the cross is much less sa¬ 
tisfactory than the pure “ Caracu ”, 

1094-The Ration and Age of First Calving as Factors Influencing the Growth and cattle 
Eairy Qualities Of Cows. — Kckles C H. in University 01 Missouri College of Agricul¬ 
ture Experiment Station, Bulletin No. 135. Columbia, Missouri, September, 1913. 

This investigation was made to obtain data on two points (1) the in¬ 
fluence of liberal as compared with light rations during the growing period, 

(2) the influence of the age at first calving. It was desired to ascertain more 
definitely the relation of these factors to the dairy qualities of the cow. 

The data obtained were also expected to have an important bearing on. the 
telation of these factors to dairy type, rate of growth, age at maturity and 
date of sexual maturity. 

A list of questions relating to these was sent to the most important 
breeders of dairy cows. Three hundred answers were received and have 
been tabulated. These indicate a wide range of opinion as regards such 
points as the relation of age at first calving to type, milking qualities and 
size, the effect of heavy grain feeding during the period of growth upon 
size, milking qualities and type. 

The experiments lasted eight years and were made with forty pure¬ 
bred cows of the Jersey, Holstein and Ayrshire breeds. Complete records 
of the food they consumed and their development as shown by skeleton mea¬ 
surements and the weight, were kept from birth to maturity. The milk 
production was recorded for each cow during two or more periods of lacta¬ 
tion. 

The forty cows were divided into two principal groups. The first was 
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given a heavy ration from birth to first calving, the second a light ration. 
The heavy ration consisted of whole milk during the first six months, on 
an average 16 lbs. per head per day, and all the grain (corn two parts, 
oats one part) and hay the animals would consume up to the first calving. 
During the summer a number of these animals were kept grazing and re¬ 
ceived in addition the grain ration, others were not put on pasture but re¬ 
ceived the hay and grain all through the year. After calving all the cows 
had alfalfa, hay, silage and a grain mixture of four parts of corn, two of 
bran and one of oilmeal, administered proportionally to the milk pro¬ 
duction of the animal. The light fed group received the mother's milk 
during the first fortnight, this was then gradually replaced with skim milk, 
fed warm and sweet immediately after separation, until the end of six 
months. Alfalfa hay was given as soon as the animals would consume it. 
Grain was only given from the time when milk production commenced. 
In the summer a number of the animals was put on pasture, while the re¬ 
mainder received only hay and a little green soiling crops. After calving 
all the cows of the second group received the same ration as those of the 
first. 

The factor of age at first calving was introduced by taking care that 
half the cows of each group calved at an early age for the breed, and the 
other half about a year later. 

Influence of ration upon rate of growth. — The weight and skeleton mea¬ 
surements were determined ever}?' month. The effect of the heavy feeding 
was a more rapid development of the skeleton especially during the period 
when growth is most rapid. Tater it produced a much greater fattening. 
The animals which were lightly fed grew less rapidly but for a longer time ; 
nevertheless they never attained a size equal to that of the first group- 
The difference between heavy feeding and light feeding for the young ani. 
mals shows more strongly upon the weight than upon the irate of skeleton 
growth. One c^use of the existence of small cows in commercial herds is 
the character of the ration during the growing period. 

Influence of the age at first calving on the size. — This factor has a mark¬ 
ed effect on the size of cows. Milk production imposes a heavy tax on the 
cow and checks the growth in a very decided way. On the other hand ges¬ 
tation does not sensibly hinder its development. The most important 
factors which tend to limit the size of cows are scanty feeding during the 
growing period and early breeding. 

Sexual maturity . — The ration exercises a considerable influence on 
the time of sexual maturity. Animals fed heavily mature sexually when 
two to four months younger than animals fed lightly. 

Relation of ration to dairy qualities. — The heifers heavily fed during 
growth were slightly inferior in milk production, to those fed lightly. The 
employment of heavy grain rations seems to have had some detrimental 
effect on the milking functions. But, within the limits ordinarily existing 
in practice, this factor probably has no appreciable influence. Some high- 
producing cows w’ere found in each group, and also some medium and some 
inferior. The data indicate that the hereditary factors such as the influence' 
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of tlie sire and the individuality of the animal are the real determining 
factors with reference to the milking functions of the cow. Inferior milk- 
producing cows are rather the fruit of heredity than of the treatment re¬ 
ceived when they were young. 

Age of calving and milk production. — The experimental data given and 
a compilation of the records of the University of Missouri herd for twenty- 
two years show that on an average the maximum production of milk is se¬ 
cured from cows well matured before they commenced lactation. The ma¬ 
ximum production among ninety-five cows was obtained from those calving 
between the ages of 28 and 32 months, the minimum from those calving 
under 20 months old. 

Relation of ration to dairy type. — Heavy feeding of young cows tends 
to produce larger and rather coarser animals than does light feeding. At 
the time of calving the conformation of the animal bred on heavy grain 
ration is somewhat different from that of one bred on a ration of roughage. 
If both cows are given the same ration after calving, this difference soon 
disappears. 

Age of calving and dairy type. — Early calving tends to produce a 
smaller and more refined type of cow than, that which results from 
calving a year later. 

Relation of roughage fed to digestion. — The opinion of breeders is that 
a cow bred principally on roughage has a greater capacity for the elaboration 
of the food when it reaches maturity. This opinion has not been confirmed 
by the writer’s investigation. For a short time after calving there was a 
marked difference, but this disappeared gradual^ and two months later 
there was no difference between the two groups. It was proved that the 
animals of the two groups required the same quantity of nutrients to produce 
a pound of milk. 

Conclusion. — It is possible to influence, to some extent, the rate of 
growth, the size when mature and the type of cows, by the lifeerality of the 
ration during the period of growth, and by the age at first calving., Even 
within limits of variation much wider than normal, the character of the ra¬ 
tion, with reference to the amount of nutriment that it yields, has no appre¬ 
ciable effect on the milking functions of the cow when it has reached 
maturity. 

The age at first calving is a factor of some importance with respect 
to the development of the milking functions of the cow. Calving at 
a very early age prejudices the best development of the milking function 
and nothing is gained by retarding it too much. 

1095 - The Cost of Food In the Production of Milk, — crowther cb, and ruston a. g. in 
the University of Leeds and Yorkshire Council fo* Agricultural education Bulletin No 98, 
pp. 1-57. needs., 1915. 

During the four years from April 1911 to March 1915, a continuous 
series of investigations on the cost of feeding cows, and the yield and 
quality of the milk produced by them has been carried out on a number 
of farms in the North Riding of Yorkshire. 

The present report deals with the data obtained during the twelve 
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months from April 1, 1914 to March 31, 1915. As in previous years each 
herd has been visited fortnightly by the Recorder for the purpose of 
weighing, sampling aud testing the morning and evening milk of each 
individual cow. At each visit he has ascertained also the amount and na¬ 
ture of the food consumed by the cows and has obtained from the farmer 
particulars as to the breed, age etc. of each cqw. During the year 291 
cows were tested, but for only 144 of these have complete records for the 
twelve months been obtained. The climatic conditions have a conside¬ 
rable influence both on the grazing and on the hay crop; and therefore 
also on the cost of the food consumed; accordingly the meteorological 
data for the five summer months are given. The great variations of tempe¬ 
rature in May, and the unusually severe night frosts checked the growth 
of grass to such an extent that the pastures were bare until late in the sum- 
er and the hay crop distinctly light. 

The report deals first with yield of milk then with the nature and amount 
of feeding (including cost) and finally with the percentage of fat in the 
milk. 

The data for 1914-1915 are compared with those of the preceding 
years, the cows being divided into eight classes according to their yield as 
follows : 


Tabee I. 


Number of cows giving milk yield (gallons) for 12 months 



400 

1 or less 

I 1 ; 

401-500 1 501-600 1 

i ! I 

1 ; ! 

601-700 701-800 . Sox-^oo i 

1 1 i 

1 

901-ioooj 

1 

Over 

1000 

1914-1915 . 

13 

! 19 : 

j 

19 i 

30 | 

24 ! 

19 | 

j 

t 

li | 

9 

*913-1914- - • ; ■ • - 

XI 

j 17 ! 

22 ! 

35 ! 

28 , 

14 : 

5 i 

9 

IOI2-I9IV ...... 

7 

I 14 1 

22 j 

25 1 

19; 

11 

! 7 1 

4 

I9II-I9I2. 

• ! 9 

i s 1 

20 

15 ; 

*5 ! 

j 

10 

n ' 

|_< 

7 

Total 4 Years . . 

. 40 

i i 

; 58 

S3 

i 

1051 

86 1 

54 

1 ; 

! 34 : 

1_j 

28 


Great differences are again noticeable between the average yields of 
the various herds and still more between the records of the individual cow 
within each herd. The maximum average yield per head was 935 gallons, 
the minimum 472 gallons. 

The average weights of food consumed and the duration of the pas¬ 
turage per head in 1914-1915 and 19x3-14 were as follows: 

Although the mean consumption per annum was almost the same 
in the two y^ars, close examination of the figures given in the original shows 
that the system of feeding has differed greatly as between the various herds. 
I^view of these differences the amount of digestible proteins, and the 
stal^ equivalent of the food actually fed per day were compared with the 







CAmE 


1477 


Table II. 



Grass 

I Hay 


Straw 

Roots j 

Cake 
and meal 


weeks 

| tons, cwt 

St. 

cwt. st. j 

| tons. cwt. 

st. ; 

cwt. - st. 

Average 1914-15. 

27 


3 

“ «; 

4 9 

3 

17 5 

» 1913-14. 

28 

j i 5 

2 

; 12 4 , 

4 0 

2 ! 

17 7 


protein and starch required according to standard for the production of 
the milk obtained. The average amount of digestible protein fed was 
1.98 lbs. per day, that required 2.04 lbs. ; the average starch equivalent 
of the food fed was 12.83 lbs., that required 11.64 ft>s. 

As in previous years the home grown foods were valued according 
to the following arbitrary scale. 


Hay 

Oat Straw 
Barlej Straw 
Grass 


£: 15s per ton. Swedes ios od per ton. 

£i ios ” Mangels ios 6 d ” 

£ 1 5s ” , Turnips 8s o d ” 

3 s 6 d per week tor spring cal vers 


These prices are probably on the whole, rather higher than the bare 
cost of production and represent what may be termed the feeding or 
consuming value. The purchased foods were taken at full cost without 
any deduction for the value of the manurial residues arising from the 
consumption. 

The estimated average cost of feeding per cow per annum was as follows. 


Table III. 


Estimated cost per cow per annum 



1 Grass 1 

1 1 

Hay 

Straw 

Roots 

Cake etc. 

Total 

Average. . . . 

! 1 

. . .£4 15s 5^|£2 

1 

ns 4^j 

17s 10 d 

£2 3s lie* 

£5 6s 9 d 

£15 15$ 

Per cent . . . 

. . 3 ° j 

16,5 1 

1 

5,5 

14 1 

i 

34 

100 


There were considerable variations from the mean, the maximum cost 
of food per head being £ 20 ios and the minimum £ 13. The hay and grass 
represent on the average one-half, the arable crops one-fifth and, the 
purchased foods one-third of the total cost, results in close agreement with 
those found in previous years. 

Of the total number of cows 42 did not yield milk equivalent in value 
to the estimated cost of feeding when the milk was valued at 6 d per gal¬ 
lon, 24 per cent when the value was yd per gallon, 15 per cent when 8 d per 
gallon, 10 per cent when 9 d per gallon and 7 per cent when tod per gallon. 

Assuming that 100 gallons of whole milk give roughly 90 gallons of 
skim milk and valuing the latter at 2 d per gallon, then deducting the value 
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of the skim milk from the full food bill of each animal, values were 
obtained for the cost of food per pound of butter fat produced. These 
values varied from a minimum of 5.5 d to a maximum of 14.9^ per pound 
with a mean of 9.4^. 

The variations of the percentage of fat deserve special mention. The 
following table gives a summary of the data for 260 days. 


Table IV. 


Number of samples of which the percentage 

of fat lies between 

l 

Horning milk 

Evening milk 

Average 

2,6 to 2,79 

5 

1 0 

0 

2,8 to 2,99 

9 

0 

O 

3,0 to 3,19 

47 

I 

I 

3,2 to 3,39 

56 

2 

9 

3,4 to 3,59 

47 

14 ! 

42 

3,6 to 3,79 

36 

13 

77 

3,8 to 3,99 

22 

28 

60 

4,0 to 4,19 

9 

48 

43 

4,2 to 4,39 

9 

49 

9 

4,4 to 4,59 ; 

5 

40 

4 

4,6 to 4,79 ! 

3 ! 

27 

4 

, 4,8 to 4,99 

4 i 

21 

2 

5,0 and above 

8 ; 

17 

9 


The considerable difference between the percentage of fat in "the" 
morning milk and the evening milk is due to the difference in the time elaps¬ 
ed since the preceding milking. The greater the difference between the 
day and night intervals, the greater is the difference in the mean fat con¬ 
tent of the milk at the two milkings. * 

1096-Feeding Trials of Dairy Cows in Denmark. — Lund, a v in 89th Comptc rendu 
du Labor at oi/e d'essai* de Cop&nhigae (comunicated to the International Institute of 
Agriculture by its Danish Correspondent. Baron Rosenkrantz). 

A. Trials with Mangels and Turnips. — The trials were intended to 
compare the feeding value of mangels and turnips, and also the amount 
of dry matter of the kinds moderately rich in this constituent, e. g. mangels, 
Barres' Ovoid and Eckendorf; turnips, Bangholm and Superlative. The 
results of three groups (I, II, III) of experiments are given. 

I. Comparison of Mangels and Turnips Having the Same Content of 
Dry Matter . In each* experimental farm two groups of uniform cows 
submitted to the same feeding during the preliminary period, "were 
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chosen. During the trial period one of the groups received a certain 
amount of dry matter from mangels, the other a corresponding quantity 
from turnips; in the post period the two groups were fedin the same 
manner. In the trial period 79.8 lbs. of mangels (9.3 lbs. of dry matter) 
were on an average replaced by 84 lbs. of turnips (9.26 lbs. of dry matter). 
The group fed on mangels produced, during the trial period, a little more 
milk than that fed on turnips, whilst in the periods before and after the 
trial, when the two groups received the same diet, the milk production was 
the same. The mean increase of milk yield for ten cows was 7.27 lbs. per 
day, or about 2.5 per cent. On the other hand, the percentage of fat in the 
milk, which in the preparatory period was equal in the two groups, diminish¬ 
ed slightly during the trial period in the milk from the group fed on man¬ 
gels, but increased again in the post period. This was only a matter of 
some hundredths of one per cent, so it is not easy to determine what signifi¬ 
cance should be attached to the difference. The change of diet had no 
influence on the composition of the milk or on thte general condition of the 
different groups. 

II. Comparison of Roots {mangels and turnips) Having a Comparatively 
High Content of Dry Matter. — The trials were made as described above. 
The different roots contained the following amounts of dry matter : 



Mean 

Maximum 

Minimum 


content 

content 

content 

Mangels 

per cent 

per cent 

per cent 

— 

— 

— 

— 


... 13 4 

14.39 

11-43 

Barrel Ovoid . 

12.40 

13.67 

943 

Eckendorl . . . ... 

Turflip* ; 

• • 9-97 

10.07 

8 12 

Ban ^bolm . . ... 

11.52 

12.27 

10 56 

Superlative.. . 

9.57 

9 80 

9.16 


The animals were given on an average 8.5 lbs, of dry matter per head 
per day; for this purpose 70.3 lbs of the roots having a high content of 
dry matter, and 74.6 lbs of the roots having a low content, were required* 
The nett result showed that the difference in feeding affected neither the 
quantity of milk, nor its composition, nor the general condition of the 
animal. In other words, a difference in the content of dry matter produced 
no difference in the forage value of the roots. 

III. Influence of the Roots on the Quality of the Butter — An experiment 
made in a farm with two very comparable groups of cows containing six¬ 
teen in each. During a sufficient preparatory period both groups received 
the same ration (half mangel, half turnip). The milk from each group 
during several consecutive days was dispatched to a dairy where the cream 
was skimmed, acidified and transformed into butter under identical con¬ 
ditions for the two groups. Then in the trial, the feeding was modified so 
that the first group received 99.2 lbs, of turnips per. cow, the second group 
88.2 lbs* of mangels (giving an equal amount of dry matter). At the end 
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of ten days a second preparation of butter similar to the first was made, 
and a jthird eighteen days later. 

During the period after the trial, the two groups received the same 
quantity of mangels, 88.2 lbs per head per day. Ten days later a fresh 
preparation of butter was made In each case the butter was conveyed 
to the laboratory to be examined and judged. The butter of the two groups 
was found to be of the same quality, but that from the feeding with turnips 
had a higher iodine number and olein content than had that from the feed¬ 
ing with mangels. Further the former butter contained one per cent 
more water, and the butter milk 0.18 per cent more fat. However the 
treatment of the cream and butter explains these differences. 

B. Trials withe Cocoa Cake . — This by-product from the manufacture 
of cocoa, although only recently used in Denmark for the feeding of dairy 
cows, has quickly acquired the reputation of increasing the percentage 
of fat in milk. 

The experiments lasted more than three years and were made on 
two groups of very comparable cows, one group being permanently fed on 
cocoa cake. 

In the first year when the earth nut and soja cake (1.75 lbs. added to 
the ration) fed to the first group, was replaced by 2.42 lbs. of cocoa cake, 
the quantity of milk diminished, but the percentage of butter-fat did not 
increase so as to equal that of the second (permanently cocoa fed) group. 
In the second year an attempt was made to ascertain the influence of the 
addition of 1.54 lbs. of cocoa cake, particularly as to whether the milk 
yield was maintained and at the same time the percentage or butter in¬ 
creased. But the cocoa fed group in spite of the addition of cake to its 
ration, gave less milk than did the other group, although this contained a 
little more butterfat (0.15 per cent) so that the cows of the two groups 
produced almost the same absolute amount of butter-fat. « Just as in the 
preceding trial, the milk from the cocoa fed group proved to be richer in 
protein but poorer in sugar and ash. A similar trial made in the third 
year gave concordant results. Thus the principal result is an increase in 
the percentage of butter-fat in the milk but simultaneously a decrease 
in the yield of milk, so that the absolute quantity of butter-fat does not 
increase, even as a result of the supplementary addition of cocoa cake. 
Since the latter moreover modifies the composition of the milk it nuts be 
considered rather as a poison than a food, and not given to dairy cows. 
These results are corroborated by the data below. 

C. Poisoning by Thebromim Due to Cocoa Cake. — Professor G. H. 
Hansen deals with the chemical composition of this cake and describes 
it as containing an amount of theobromine approximately equivalent 
chemically and pharmacologically to the caffeine contained in coffee an 
tea. Cocoa beans are richer in theobromine (1 to 2 per cent) than are the 
shells (0.5 to 0.8 per cent) which form the greater part of the food. How¬ 
ever the shells may also contain much theobromine as is indicated by the 
following data. 

Professor Hansen publishes the evidence of several veterinary sur- 
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geons who have made reports on the subject of poisoning by cocoa cake, 
which contained about 1.5 per cent of theobromine. Cases of poisoning 
were recorded both with cattle, where the effect initially took the form of 
an eczema, and with pigs and fowls where death resulted in several cases. 
Professor Hansen made several laboratory experiments both with the cake 
and with theobromine, on fowls, rabbits and mice to determine their action 
on the organism. These led to the conclusion, that owing to its poisonous 
character, cocoa cake cannot be considered as a food. 

1097 - Comparative Experiments on the Feeding of Cows with Cotton cake and Palm 
kernel Cake. — Fanner and Stockbreeder and Chamber or Agriculture Journal. Vol. XXIX 
New Series, No. 1^03, pp 1323-1324, London, August 1.1, 1916 

The Governors of the Cumberland and Westmoreland Farm School 
at Newton Rigg near Penrith, in their annual report, give the following par¬ 
ticulars of experiments on the feeding of cows on cotton cake and palm 
kernel cake. 

The dissimilarity in the composition of Egyptian undecorticated cot¬ 
ton cake and palm kernel cake makes it impossible to devise two rations of 
similar nuritive value with the same weight of each cake in the respective 
rations. The following were the daily rations. 


Ration I 


Ration II 


35 

lbs swedes. 

35 

lbs swedes 

S 

lbs bay. 

8 

lbs hay. 

14 

lbs oat straw 

14 

lbs oat straw. 


2 3 / 4 lbs decorticated cotton cake 2 s / 4 lbs decorticated cotton cake 

4 lbs Egyptian undecorticated cotton cake 5 lbs of palmnut kernel cake 
2 lbs crushed oats 


The two rations contain almost the same quantity of digestible matter, 
the albuminoid ratios being 1 7 in the first and 1 :7.5 in the .second. Owing 
to the difference in the cost of the cakes at the time, ration No. 1 
cost 13 d per week more than ration No. 2. 

The experiments were made on eight cows divided into two lots, which 
received the respective rations I and II for three weeks. The rations were 
then reversed and at the end of three weeks were again reversed and again 
at the end of another three weeks, the trial thus lasting twelve weeks. 
The cows were weighed at the commencement and at the end of each period 
of three weeks. The milk of each cows was weighed morning and evening 
and the fat of the mixed morning and evening milk of each lot estimated 
twice under each diet. 

The following is a summary of the results: 

Ration I Ration II 

Cotton cake Palm nut cake 


Total MU'-iutity oi milk produced 
Gain of cows in live weight . , 
Percentage of fat in the milk . . . 


7749 lbs. 
392 dfos. 
3*55 


8157 lbs. 

394 lbs. 
3.60 
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Thus title Egyptian cotton cake while costing more than the palmnut 
kernel cake; produced less milk without increasing the gain in live weight 
of the cows or the percentage of fat in the milk. It should be stated that 
the cows do not take readily to palmnut kernel cake unless it is damp 
with tresa.de solution or dusted with locust bean meal. 


1098- Studies on the Hygienic Production of Milk: Importance and Control of the 
Microfio ra of the Udder in the Selection of Daily Cows. — Gorini, costantino, in 

j Realp luMuto Lombardo di Scienze e Lettere, Rendiconti, Vol. XX,IX, part 14, pp. 480- 
48g Mitem, June 22, 1916. 

The writer's previous investigations carried out since 1901 have esta¬ 
blished the following facts : i) the microflora of the udder is characteristic 
and composed of acid-forming bacteria ; 2) with these bacteria the coccus 
forms predominate, particularly the micrococcus (.Bacillus minimus mam¬ 
mae) but bacillus forms are also met with ; 3) the microflora assists both 
the digestion of the milk and the ripening of the cheese, by its peptonising 
action on the casein ; 4) in some cases the microflora of the udder contains 
the common lactic organisms, principally of the streptococcus type; 5) 
sometimes, although originating in a healthy udder, it exercises a harm¬ 
ful action on the milk. 

Subsequent investigations made in the Bacteriological laboratory 
of the .Ag ricultural High School of Milan, confirm the above results and 
lead als-o to the following conclusions. 

3) The importance of the microflora of the udder increases as milk¬ 
ing approaches the ideal condition of asepsis, i. e. the absence of external 
microbial contamination. 

2) The micro-organisms of the udder are most often found grouped 
in albuminous dots, which not only makes their enumeration difficult, but 
also gives them a marked power to resist heat, although they are not spo- 
rulating. 

3) The microflora of the udder is not affected by the hygienic 
condition of the cow-sheds, and for this reason bacterial counts of milk may 
not give a true indication of the cleanliness of the milking process. 

-l) The microflora of the udder seems to be connected with external 
and internal factors which still require to be investigated. With certain 
cows ties quantitative and qualitative examination yield such persistently 
high results, that the condition may almost be described as abnormal 
though not pathological. 

The writer proposes that in the selection of heifers for the production 
of milk, not only their state of health but also the microflora of their udders 
should betaken into account. Such selection is particularly necessary in the 
case of the so-called “ sanitary milks ”, milked by aseptic methods and in¬ 
tended, both in the raw and pasteurised or sterilised condition, for the feed¬ 
ing of infants and invalids. 

The method of examining the microflora is described by the writer. Or¬ 
dinary methods of culture on artificial media cannot be employed, but 
the fermentation test or lactozymoscopic test is used ; the latter must be 
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carefully standardised and should be applied to the milk obtained asep- 
ticalfy from each cow and from each quarter. 

A bibliography of twenty-three publications is appended. 

1099 - The East Anglian Milk Recording Society (1). — chevalier, j. b. and Older- 
shaw, A. W. in Journal of the Board .of Agriculture, Vol. XXIII, No. 5, pp. 431 to 436, 
London, August, 1916. 

The East Anglian Milk Recording Society was established in June 
1914. The annual subscription was fixed at 2s 6 d per member in addition 
to a levy of 2$ per cow per annum —. the minimum levy being fixed at £ x 
per member. The members of the Society were scattered over a very 
wide area, within a radius of about thirty miles of Ipswich. The milk 
recorder paid a surprise visit to each herd at least once in every six weeks. 
He received a salary of £ 100 per annum and paid his own travelling ex¬ 
penses. Samples of the mixed milk of the herds were taken on each 
evening and morning of the recorder's visit: these samples were tested 
gratuitously but a fee of 3 d per sample was charged for any addition 
samples tested. The Society comprises 21 members with 25 herds, divi¬ 
ded into two classes, herds containing cows of a mixed type, and herds of 
pure bred cattle. At the first series of visits of the recorder 695 cows 
were tested. 

„ One of the most useful functions of the Society consists of carefully 
weighing the food fed to the cows of various members. The results of 
investigations as to rations have been communicated to the local press 
from time to time, and it is hoped that in this manner, the Society in ad¬ 
dition to helping members to select their cows and feed them cheaply, will 
also be of some use to all owners of milking herds in the neighbourhood. 

The following table gives the principal returns collected by the recor¬ 
der for the year June 28,1914 to June 27, 1915. 


Number of cows 


Total number . 566 

Breeds : Shorthorn. 32 

Red Poll. 99 

Jersey .. 35 

British Holstein. 66 

Crossbred. 3 1 

Undescribed. 30 3 

Age : One calf of three years old. 6 r 

Four calves of six years old ........... 132 

Aged animals. 62 

Undescribed .. 3* 1 


(1) See B. Match 1916, Nos. 322 and 337. 


{Ed.) 


1 
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Number of cows 


Cows givtftg per annum 

10000 lbs of milk . 13 

8 000 M ” ** 56 

6000 ” ” ” 155 

4000 ” ” ” 19 1 

Under 4000 lbs of milk. 97 

Incomplete. 54 

Bui ter jat average 

Evening milk . 4-2 per cent 

Morning milk. 3*6 per cent 


A milk recording Society may be of value to dairy farmers : 

1) By enabling them to eliminate unprofitable cows from their 

herds. 

2) By providing a government certificate of milk yield, and in 
this way enabling purchasers of cows (or young stock from the herd) to 
place absolute confidence in the accuracy of the records given. 

3) By enabling the farmer to have samples of his milk taken and 

tested at frequent intervals, so that he may know when it is in danger of 
falling below the standard. * 

4) The account kept of the rations fed allows of a comparison, be¬ 
tween them and their cost in different herds and so enables farmers to judge 
for themselves as to the cheapest feeding for milk production in the case of 
their own stock. 


1100 - The Dairy Side of the Ayrshire. — Winslow, C. M., in The Field, Vol. XXVI, No. 7, 
p. 588. New York, July 1916. 

The ever-increasing interest in blooded dairy stock is very largely due to 
Advanced Registry Testing done by the four leading breeds. It has brought 
the good cows to the front, eradicated the scrub cow when practised, and 
has led to the investment of large sums of money in the dairy industry. 

Testing has given to the public a knowledge of the real value of high- 
class dairy cows, and has revolutionised the whole dairy industry of the 
United States. The Ayrshire breed has perhaps benefited more than all 
the others. The long-held belief that the Ayrshire is a wonderful dairy 
cow has been converted from a supposition to an absolute fact. The per¬ 
fection of its conformation has never been questioned, but testing has 
shown that this conformation is correlated with high production, that the 
breed can produce a record better than 25 000 pounds of milk and 1 000 lbs 
of butter. 

Official milk records of four cows a full year taken in connection with 
carefully kept feeding records made by the owners, are given in the follow¬ 
ing tables. The method of feeding employed by the breeders not only 
reveals the benefit gained by the cows, but also affords a valuable object 
lesson to others having cows on test. 
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Two-Year-Old Record. 

Castdemains nancy 4TH, 28 520. 

Bred and owned by Percival Roberts, Jr. Penshurst Farm, Narbertb, 
Pa. Born October 10. 1910. Weight 10 C5 lbs. 



Milk 

Fat 




1913 lbs. ' 

lbs. 


> 




$ 


August . . 

. 1 327.3 

46.32 


» 

GfQ 

September 


37.97 

¥ 

ft 

October . 


45.55 


■g 

November 

. I 897,4 

40.47 

£ 

r+- 

3 

December. 

. 1 14-9.7 

42.77 


£ 

r*. 




S’ 

Mv 


1914 


Ht 



— 


f 

S’ 

January 

. 1 134.5 

40.62 



February . 


41.42 

8 

Q 

March . . 

. 1 232.7 

51.65 


•a 

April . . . 


48.62 


8 

H 

May . . 

. 1 236.9 

49.72 



June . . . 

. 1 193.8 

50.62 



July . . 

. 1 226.6 

51.30 




365 days . 3*4 494.08 

547.03 

644 

3,78 % 

6812 V 2 quarts milk, at 6c. per quart, . 



• $498.75. 


Food consumed , with cost of same . 

Ebs. Cost. 

$ 

S80 Bran, at $26.00 per ton.* ix .54 

1 130 Schumacher Stock Feed, at $28.10 per ton. *5*87 

751 Com Meal, at $28.10 per ton..'. 10,70 

901% Oil Meal, at $31.50 per ton. 14.00 

413 Cotton Seed Meal, at $31.00 per ton. 6.4° 

760 Beet Pulp, at $26.00 per ton . .. 9.88 

8 500 Silage, at $3.00 per ton. 12.75 

1819 Hay, at $15,00 per ton . 13.64 

9 236 Beets, at $6.00 per ton . 27.71 

Green Forage Crops.. 8.32 


$131,01 


Profit for the year, $277.74 
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Three-Year-Old Record. 

Me Austbr's Betty, 23548. 

Bred and owned by Percival Roberts, Jr., Peushurst Farm, Nar- 
berfch, Pa. 



Milk 

Fat 

Fat 

Butter 

1910-1911 

lbs. 

per cent. 

lbs. 

lbs. 

— 

■— 

— 

— 

—* 

April. 

373.1 

5 4 % 

20.15 

23.51 

May. 

1 463.1 

- 4.377 

64.04 

74.71 

June. 

1 493.1 

3,86 

57.63 

67.23 

July. 

I 454 

3,657 

53.17 

62.04 

August. 

1 351.1 

3 > 6 i 

48.77 

06.90 

September .. 

1 104.5 

3,8 

41.07 

48.96 

October. 

1 048.2 

4,407 

46.19 

53.89 

November. 

999.6 

4,16 

41.58 

48.51 

December. 

1 123.6 

4,35 

48.65 

56.76 

January. 

1 121.5 

4,n 

46.09 

53.77 

February. 

985 ./ 

3,97 

39.13 

45.65 

March. 

1 067 

4,38 

46.73 

54.52 

April. 

623.5 

4,38 

27.31 

31.85 

Totals. . • 

i 

14 298.0 

4 ,i 9 % 

(Mean) 

5S1.41 

678.31 


6 60 i quart of milk, at 5 cents per quart. $330.20 


Food consumed with cost of same. 


Ibs. Cost. 

, <r.. 

943.5 Bran, at‘$25 per ton . n .7937 

S75 Ground Oats, at $38 per ton. 16.625 

276.5 Com Meal, at $28 per ton. 3.8701 

906.5 Gluten Feed, at $32 per ton. 14.504 

224.5 Cotton Seed Meal, at $32 per ton. 3.592 

33.5 Oil Meal, at $36 per ton. . 0.603 

1 300 Alfalfa Hay, at $33 per ton. 14,30 

2 000 Mixed Hay, at $18 per ton. 18.00 

5 000 Ensilage, at $3 per ton. 15,00 

5 000 Mangels, at $8 . . .. 40.00 

Six Month’s Pasture, at $3 per month. “ 18,00 


Profit for the year $198,12, 


$138.28 
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Four-Year-Old Record. 

August Eassik, 29581 

Bred by E- A. Reymann. Owned by E- A. Reymann Estate, Wheeling, 
W. Va. 



Milk 

Fat 

Fat 

Butter 


lbs. 

per cent. 

lbs. 

lbs. 


— 

— 

— 

— 

March, 18 davs. 

816.6 

3s^9 % 

30.13 

35.45 

April . .. 

x 898.3 

3,69 

70,05 

82.41 

May. 

2 146.7 

3, s 5 

82,65 

97.23 

June. 

I 898.4 

3,8/ 

73 47 

86.43 

J«iy. 

I /I6.3 

4,*4 

71.05 

83.59 

August. 

1 54-1.5 

4,12 

63.63 

74.86 

September. 

I 392.9 

4,38 

6 r.oi 

74,78 

October . 

I 37I.I 

4,12 

56.49 

66.46 

November. 

* 235.9 

4,28 

52 Q4 

62.28 

December. 

I 261.4 

4,06 

51.21 

60.25 

January. 

I 164.I 

‘ 4,23 

49-24 * 

57 94 

February. 

984.7 

4,35 

42.84 

50.39 

March, 12 days .... 

352.5 

4,35 

45.33 

18.04 

Totals 365 days . . 

I7 7 S 4.4 

4,Q5 % 
(Mean) 

726.03 

. 847.11 


8 272 quarts of milk, at 7 1 j 2 cents per quart.$ 620.40 


Food consumed with cost of same. 


Ivbs. Cost. 

$ 

1095 Bran, at $24 per ton.'. 13.14 

1 460 Ground Oats, at $25 per ton , .. 18.25 

730 Oil Meal, at $40 per ton. 14.60 

1 460 DLs. Dr. Gr., at $33 per ton. 24.09 

x 095 Purina, at $30 per ton. 16 42 

840 Corn, at $30 per ton . . . . *. 12.60 

2 920 Beet Pulp, at $24 per ton. 35.04 

9 X35 Silage, at $4 per ton. 18,25 

2 555 Alfalfa, at $20 per ton.*. 25-55 

1095 Clover, at $15 per ton. . 8.2 r 


Profit for the year $(.34.25. 


$166.15 
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Mature Record. 

Garclaugh May Mischiefs 2794.^. 

Imported and owned by Percival Roberts, Jr,. Penshurst Parm, Nar- 
bertb, Pa. 



Milk 

Fat 

Fat 

Butter 


lbs. 

per cent. 

lbs. 

lbs. 

December, 5 days .... 

242.9 

3,2 % 

7.77 

9,14 

January . 

2 067.5 

3,2 

66.16 

77.84 

February. 

2 34 S .7 

3,05 

71.63 

84.27 

March. 

2 646.8 

2,94 

77.82 

92.55 

April. 

2 431.7 

3 , 8 i 

92.65 

109 

May. 

2 636.3 

3,23 

35.15 

100.18 

J une. 

2 492.7 

3,47 

86.5 

101.76 

July. 

2 445-9 

3,77 

92.21 

108.48 

August. 

2 004.3 

3,79 

75.96 

89.36 

September. 

I 562.6 

4,07 

63.6 

74.82 

October. 

I 610.3 

3,93 

63.28 

74.45 

November. 

I 532.9 

4,03 

61.84 

72.75 

December, 26 days . . . 

I 306.I 

3,85 

50.34 

59,22 

Totals, 356 days. . . 

25 32S,7 

3,53 % 

(Mean) 

894.91 

I 052.83 


Food, consumed , and cost of same . 

Lbs. 

961 Bran, at $24 per ton. 

1 013 Schumacher Stock Feed, at $30.80 per ton. 

767 Hominy, at $29.20 per ton. 

837 Linseed Oil Meal, at $37 40 per ton. 

1 066 Cotton Seed Meal, at $29 per ton. 

149 Gluten, at $25.40 per ton. 

153 Ajax, at $33.80 per ton. 

668 Beet Pulp, at $26 per ton. 

11 soo Com Silage, at $3 per ton. 

22 233 Beets, at $4 per ton.. 

1 874 Alfalfa Hay, at $24 per ton. 

906 Mixed Hay, at $rs per ton. 

Green Feed ..r 


11 780 quarts of milk at 6 cents per quart 
Profit for the year . . 


Cost. 

% 

11.53 
15 60 
11.20 
15*65 

15,46 

I.89 

2.59 

8,69 

16.87 

44*47 

32.49 

6.80 

4*33 

$ 177.46 

706.80 

$ 529.34 
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hoi - Sheep-raising in La Mancha, Spain: Systems of Stock-breeding Combined With 
Cultivation. — Soroa, J. U.,in La Industria Pecuana , 17th year, No. 526, pp. 717-719. 
Madrid, August 20, 1916. 

In La Mancha, the farms usually combine the cultivation of 170 to 
250 acres of arable land with a head of stock consisting of 200 to 300 sheep 
for wool, about 30 pigs and 6 to 8 or 10 mules. 

Rotation of Crops , — Until a few years ago little but extensive culti¬ 
vation was practised. The land was divided into three parts according to 
the system named “ al tercio ”, one remained fallow and on the other two 
cereals were grown. Now, owing to the work of the Agricultural Advi¬ 
sers, cultivation has become more and more intensive. The systems of 
rotation commonly employed are as follows. 

A. — Vetches turned in, barley, beans, wheat. This rotation has 
been adopted in the Daimiei, on fresh lands in fairly good condition. 

B. — Green fallow, cereal, a leguminous crop, cereal. This rotation 
is becoming general, and excellent results are expected from it, provided 
that the manure applied is well rotted. The following rotation is also 
sometimes practised: green peas (always in the spring), barley, lentils or 
vetches, wheat or oats. 

C. — Rotation for irrigated land:, pearl millet (“ panizo negro”, 
i. e , Pennisetum typhoideum), potatoes, beans, wheat*. Practised in the 
municipalities of Manzanares., Daimiei and Villarrubia. 

D. — The “ al tercio ” system, mentioned above, is the one most 
often employed. 

Pastures. — Once every seven years barley or oats are generally sown 
in low forest to provide grazing'for sheep. Breeding mules and sheep are 
also grazed on the lowland and plain pastures in the spring and autumn 
(Municipalities of Alcazar, Valle de Alcudia and those of the province of 
Toledo which belong to La Mancha); but in the Municipality of Malagon 
these pastures are-intermixed with orchards of pear trees, plum trees and 
apricots, whilst in the province of Cuenca they are planted with alders, 
ash trees and sometimes willows. 

Manures . — Both dung and fertilisers are used, the latter in large quanti¬ 
ties for cereals. Dung is not abundant, on account of the limited number 
of animals, and moreover it is of bad quality because there are no well- 
built manure sheds. Sheep axe folded on the land. 

The artificial fertilisers consist of superphosphates and various mixt¬ 
ures whose composition is not stated. The price of dung is very high, £3 5$ 
per ton without the cost of transport. The manurial value of folding 
is estimated at 5 i fox 100 sheep passing one night on the land, which pro¬ 
vide sufficient manure for 175 to 240 square yards. 

Utilisation of the Products of the Trees. — At the present time scarcely 
any use is made of the acacias aud the few mulberry trees that exist; they 
afford little else but their shade. As the climate is not adapted for rearing 
silkworms, the mulberry leaves cannot be employed for this purpose and 
there are not enough of them for export. On the other band the State 
Nurseries each year export an incresing number of acacias. 
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Disadvantages Observed. — i) In breeding no scientific rule or definite 
method is followed, consequently a poor class of animal is the rule. 

2) Fodder is scarce and in some seasons * absolutely wanting. 

3) The excessive travelling of the animals reduces their weight 
and production of milk. 

In the region of Fa Mancha, sheep are bred under the two following 
system : 

Case 1. — During the winter the ewes which have just lambed are 
given extra food, and when the lambs are weaned these are also fed until 
the time when the pastures are ready. For this purpose each ration co sts 
more than 1.4^ per day. The following account is given. 


Receipts. 


Production of milk for 2 % months after weaning ... . s d 

the lamb' 4.84. gallons at 13 id per gallon. 5 3-3 

5.5 lbs. of wool at 6.per lb. 2 10 .5 

11.8 cwt, manure at 4.9 d per cwt. 4 9-^ 

Value of the lamb. 11 2.4 


Total . . . £1 4 23 


Expenses. 


90 days feeding the ewe, valuing the ration. s d 

at only 1.4c? (the most favourable case;. 10 9.6 

20 rations for the lamb at 0.8^ per head per day. 9.6 

Cost of keep during remainder of the year.- 6 7.2 

Attendance at o. 1 id per day. ... . . . 3 6 05 

Interest and depreciation at 0.019 d per day, mortality risk at 4 per 

cent and cost of veterinary surgeon. 2 4,8, * 


Total . . . £1 4 1 25 

Thus the conchision is drawn that the annual profit does not exceed 
1.05 d per head. 

Case 2 — Rearing being impossible, the lanbs are sold directly ; they 
are bought by middlemen at a low price, and it must be acknowledged that 
the loss on the side of the lambs is balanced by the gain in the production 
of milk, so that the nett result is the same as in the preceding case. 

Conclusion. — From the above it is concluded that the best method of 
sheep-raising is to select the breed of La Mancha and cross it so as to 
obtain animals which can be weaned promptly and "employed in the pro¬ 
duction of cheese. The latter substance keeps for a longer time than does 
milk or mutton, and the profit is not lowered by the demands of middlemen. 
Then cheap fodder must be found for the winter; the rations should not 
cost more than o.jd per head per day. Where this is not possible, improved 
breeds of great hardiness must be obtained for crossing with the breed of 
La Mancha, so as to resist the adverse conditions in times of a shortage 
of food. 
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1102-The Poland-China Breed of American Pigs. — standard Poland-China Record 
Association in Freeman's Farmer, Vol. I,XX, No. 3, p. 15 North Yakima, Washington, 
March 1916. 

The Poland-China breed originated in the Miami Valley, Butler County 
Ohio, at the beginning of the nineteenth century. Up to 1816 the Miami 
Valley contained two breeds of swine, the Russian or Russia and the By¬ 
field. In 1815, the Society of Shakers introduced a boar and three brood 
sows known by the name of “ Big China which were crossed with the 
Russians and the Byfields. The production of a breed called the/'War¬ 
ren County ” pig, was the result. The name “ Poland-China " was given 
to this breed at about i860, although it had not been clearly shown that 
pigs of the Polish breed had entered into its formation. 

The Poland-China is coarse, hardy, prolific and much larger than 
the other ordinary breeds. It has a broad body, strong shoulders, short 
legs, head and shoulders well squared, pendulous ears, short head and 
eyes wide part. This breed is now considered the best, being the typical 
one for the production of lard and obtaining the best prices in the market. 
The Western farmer is accustomed to graze his pigs in the summer and the 
Poland-China is well adapted to this practice. It attains a very high 
weight, 880 to 1100 lbs for boars, 550 to 850 lbs. for sows or sometimes even 
more. Its prolific character is indicated by the evidence of about 100 
breeders, which shows that each litter contains on an average 9.75 young. 
Litters of fifteen have been observed. Moreover the Poland-China is one 
of the most long-lived breeds; the case is cited of a sow living for eleven 
years, during which time she had nineteen litters and a total of 189 descen¬ 
dants. 

1103 - Ration Experiments With Swine. — Faville, A. D. s in University 01 Wyoming 
Agricultural Experiment Station, Bulletin No. 107, pp. 15-27. Laramie, Wyoming, Septem¬ 
ber 1915. 

Pea Pasture (r) for Fattening Pigs. Comparison of hurdled and non - 
hurdled Pasture. — For this experiment there were employed twenty 
one thrifty shoats divided into three groups of seven each group containing 
both pure-bred and grade Duroc-Jerseys of which the latter were three 
fourths Duroc and one fourth Tamworth, The supplementary ration was 
a mixture of one part of grain middlings with two parts of corn meal. In 
the course of the experiment, which lasted 112 days, each of the first two 
groups received 272 lbs of this ration and the third group 544 lbs. The 
peas for group I were hurdled off so that the pigs had access to fresh 
vines at short intervals. Group II was given the run of its entire field. 
Each of these two groups had at its disposal 1.47 acres of pasture. The 
third group was not put on pasture. The results of the experiment are 
given in Table I. They show that 365 lbs. or approximately 59 per cent 
less grain was required for 1000 lbs. gain when pea pasture, hurdled, repla¬ 
ced half the grain ration, and the saving was 3x3 lbs. or 51 per cent when 


(i) See B. September 1916, No, 982. 
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the pasture was uot hurdled. Comparison of the two groups proves that 
52 lbs or approximately 17 per cent less grain was required for' 100 lbs 
gain when the pea pasture was hurdled. One acre of hurdled pasture say- 
ed 1897 lbs. of grain, whilst one acre of the pasture not hurdled saved 
1340 lbs. At the close of the pasture experiment Groups I and II were 
brought in and placed on a full grain ration, similar to the mixture they 
had been receiving, for 56 days. The results will be found in Table II. 
It will be seen at once that both pasture groups made considerably better 
gains than did Group III which had been fed on dry feed continuously. 
This more rapid development and the lesser consumption of grain for 
100 lbs. gain should be credited to the residual effect of the pasture. 
Therefore taking the two experimental periods together, one acre of 
pasture, hurdled, saved 2086 lbs of grain, and one acre of pasture not 
hurdled saved 1568 lbs of grain, compared with an exclusivel vgrain feed¬ 
ing. Thus pea pasture is certainly a valuable aid in the production of 
cheap pork. 

Comparison of the pure-bred and grade animals in the different groups 
shows that their gains of live weight were practically equal. 


Table I. — Pea Pasture , hurdled or not hurdled , for Pigs, 


Group 

i 

1 

Average 
initial live , 
weight ; 

Average 

final live 

weight 

i Average 

1 daily gain 

1 

Grain consumed for ioo lbs. gain 

Corn 

Middlings 

Total 

i 

lbs. | 

lbs. 

lbs. 

lbs. 

lbs. 

lb£. 

I i 

65 ! 

174 

j °-97 

167 

83 

250 

II 

67*3 ; 

157-3 

! 0.80 

201 

IOI 

302 

III 

68.4 ! 

156.9 

O.79 

1 

4IO 

1 

1 205 

. , 6*5 


Table II. — Residual Effect of Pea Pasture for Fattening Pigs . 


Group 1 

Average daily gain . 
per pig. 

Average daily grain 
per pig. 

Grain for ioo lbs. gain 

1 

1 

lbs. 

lbs. 

lbs. 

I ; 

E -37 

6.75 

494 

II 

1.28 

! 6.13 

479 

“i 

I.04 

5-66 

546 


Alfalfa Tea for growing pigs. — A feeding experiment lasting 168 days 
was made on two groups of pigs, of four each. The grain ration consisted of 
equal parts of corn meal and middlings and of this mixture 3.3 lbs. were given 
per head per day both to the first group and to the second. For Group I 
this ration was mixed with water before feeding, whilst for Group II the 
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water was replaced by alfalfa tea, prepared by macerating 3 lbs. of alfalfa 
meal with 20 lbs of cold water allowing to stand from one feeding 
period to the next and then filtering through two thicknesses of cheese cloth. 
The tea had the following percentage composition, water 98, ash 0.56, crude 
protein 0.46, crude fibre 0.02, nitrogen-free extract 0.96, ether extract 
traces. The results given in Table III show that for 100 lbs. gain approxi¬ 
mately 14 per cent less grain was required when alfalfa tea was used in the 
ration (Group II), but it is not certain that the employment of a small 
amount of alfalfa meal in place of the tea would not have proved equally' 
adavantageous. 


Table III. — Alfalfa tea for growing figs. 


1 

Group j 

Average 

initial live i 
weight 

Average 

final live 

weight 

Average 

1 

Orain consumed for 100 lbs. gain 

daily gain 

Corn 

i 

; Middlings 

Total 


lbs < 

lbs. 

lbs. 

lbs. 

| lbs. 

lbs. 

I ! 

36.8 1 

135.0 

0.58 

278-5 

! 278.5 

557 

II ' 

i 

37-3 

151.8 

0.68 

239 

! 239 

1 

478 


Comparison of corn meal and barley meal for fattening pigs. — At the 
close of the experiment with alfalfa tea the eight pigs used were divided into 
two groups in such a way that each of the new groups contained two of 
the animals from each of the old groups. The pigs of Group I had an ave¬ 
rage weight of 146.8 lbs, those of Goup II 140 lbs. For 56 days Group I 
was fed with a mixture of four parts of corn meal with one part of alfalfa 
meal, Group II with a mixture of four parts of barley meal and one part 
alfalfa meal. Both the increase of live weight and the weight of food consum¬ 
ed per 100 lbs. gain were practically equal in the two groups, and the 
conclusion was drawn that barlev-meal was as satisfactory a pig feed as 
corn meal. 

Comparison of pea hay and alfalfa hay for brood sows — Two groups, 
each containing three brood sows were fed for 91 days with a mixture of two 
parts of com meal and one part of middlings (3.6 lbs per head per day). 
In addition Group I was given 1.9 lbs of alfalfa hay, and Group II, 1.9 
lbs. of pea hay per day 7 . The results given in Table IV show alfalfa hay was 
somewhat the better. 


Table IV. — Comparison of pea hay and alfalfa hay for brood sows. 


Group 

Average initial live 
weight 

Average final live 
weight 

Average daily gain 

! 

I 

! S lbs. 

lbs. 

lbs. 

i 

i ; 

| 254 

303 

0.54 

n 

| 270 

3°9 1 

! 

0.43 
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Value of ‘alfalfa hay in fattening rations for broods sows. «— Of the five 
animals available for the work, Group I containing two, received corn meal, 
Group II, containing three, was §iven a ration composed of four parts of corn 
meal and one part of alfalfa meal. The experiment lasted 42 days. The - 
two groups fattened rapidilv. Group I gaining 2.9 lbs. per head per 4ay, 
Group II 2.1 lbs per head pet day. The first group consumed 410 lbs. of 
corn meal, the second 389 lbs. corn meal and 97 lbs. of alfalfa hay per r00 
lbs. gain. 

1104 — The Fattening of Pigs on Pasture under Forest — Rattser, in MittcHunjen dcr 1 ’ey- 
eini%u% deutscher Schweineziichtev, 23rd year, No. 16, pp, 185-187. Berlin, Augusl 15, i 9 l6 - 
In order to ascertain whether in time of shortage of food, pigs could 
be economically fattened in the forest, 30 hardy animals having a long 
snout and a good frame, which were accustomed to grazing, were purchased 
for this purpose. The forest was gratuitously put at the disposal of the 
writer by the commuune of Rodenbacli. 

The total weight of the 39 pigs before grazing was 2 056 lbs. 
or 52.6 lbs per head. The total purchase price was 2 541 marks, from which 
the price per pound of live weight is calculated to be 1.23 marks. The 
pigs are described as being of excellent quality. 

The animals were put on pasture in three separate lots : 17 on Septem¬ 
ber 4, 2 on September 9, and 20 on September 19. The forest is composed 
chiefly of oaks and beech-trees and has an area of in acres. During 
the night the pigs were brought back into a common stable of the milage. 
Every morning and evening each pig was given some pounds of a 
supplementary food composed of molasses, bran, cocoa-cake, maize 
and potatoes, 55.6 cwt. being administered altogether, but the principal 
forage was furnished by the forest. The trees and game suffered no 
damage from the pigs. The latter were taken off the pasture, some in 
October, some in November and the remainder in December. One had 
died 17 days after being put on pasture, and three, on account of their ab¬ 
normal developement, had to be slaughtered before the end of the experi- 
tent. Altogether the animals spent 3 189 days in the forest, or 81 days 
per pig. In this period the total increase in weight was 1 785.5 lbs. that 
is scarcely 8.8 oz. per day, the four pigs eliminated being included in the 
calculation. On the other hand with some animals increase amounted 
to 8.8 to 13.2 oz. 

The financial result of the experiment was as follows: 

Cost of the 39 pigs. 

Concentrated food and cost of feeding. 

Jfcent of stable, repairs of fences .... ... ... 

Wages of swineherd. 

Cost of transport ... . ... 


Receipts . 

Sale price of 3S pigs . 

* Jwos* . . 


2 541 maths 
1 426 

20 
47 

21 


4 055 marks 
4 036 marks 
uj marks 
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If all the animals had survived until the end of the experiment there 
would have been a profit instead of a loss. It should also be mentioned 
that the excessively high price of maize had a considerable effect on the 
result Although the latter was negative in this case, the writer believes 
that this method of fattening would be remunerative in Germany, since by 
it otherwise useless products of the forest can be transformed into valua¬ 
ble pork. The experiment is to be repeated in other communes. 

1105 - British Berkshire Society’s Report. — Farmer & Stock Breeder, voi xxrx, 
No. 1406, p. 1433. London, Sept 4, 1916. 

The British Berkshire Society (1) has issued its annual report consisting 
of a record of the main activities of the breed during the past year. A table 
of export certificates issued for the past 10 years shows that 2181 certificates 
have been given, 999 of which were for pigs exported to the Argentine. The 
United States comes next in the list with 147, Canada third with £36, Rus¬ 
sia fourth with 129, and Brazil fifth with 127. It is remarked, as indicat¬ 
ing the weights to which the breed will grow, that Berkshire sows at six 
months, in ordinary growing condition and given proper exercise, weigh 
from 150 to 160 lb, and boars from 160 to 170 lb. At one year sows in 
breeding condition weigh from 400 to 500 lb. and when full grown from 550 
to 650 lb. Boars one year old in show condition have been known to weigh 
600 1 b. The success of the breed at Smithfield is discussed where no other 
breed has had such a long run of successes in the carcass classes. 


1106-A Study of Constitutional Vigour in Poultry. — Rice. J. E,. Cornell University Agri¬ 
cultural Experiment Station, Department 01 Poultry Husbandry Bulletin No 345, pp 439- 
357. Ithaca, N. Y., 1914- 

In the autumn of 1909 two experimental flocks of White Leghorn 
hens were formed. For the one all the largest hens were selected and it 
was called the strong flock, for the other, or weak flock, the smaller hens 
were chosen. During the next two years all the progeny were also divided 
np into strong and weak flocks. Both kinds of fowls were kept under 
identical conditions and received the usual Cornell rations for la3ung hens, 
i. e. a dry grain mixture made up of: 

in winter; in summer: 


60 lbs. of wheat 60 lbs. of wheat 

60 ” ” maize 60 ” ” maize 

30 ” ” oats 60 ” ” oats 

30 ” *' buckwheat 

fed morning and afternoon in straw litter; and in the afternoon only, a 
mash consisting of: 


60 lbs. of maize meal 


60 ” 

” wheat 

middlings 

30 ” 

” wheat 

bran 

10 " 

” alfalfa 

meal 

50 ” 

” beef 

scrap 

I *' 

” salt 



(1) E. Humfrey, Shippon, Abingdon, Berks. Secretary. 
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Table I. — Average food consumption per hen per annum . 



Strong flocks 

Weak flocks 


lbs. j 

lbs. 

Total quantity ot focd. 

S0.30 

75-91 

Total quantity of food including grit and shell. 

77.07 

72.82 

Total quantity of food including grit, shell, and green food 

67.49 

62.73 

Total whole and ground grain. 

60.16 

56.58 

Total whole grain. 

! 44.46 

44*°5 

Ground grain. 

15 * 7 ° 

12*53 

Meat scrap. 

4.82 

3-95 

Grit and shell. 

3- 2 3 

3-°9 

Green food. 

y.58 

10.09 

Whole grain in total food including grit, shell, and green 

per cent 

1 per cent 

food. 

Ground grain in total food including grit, she'll and grten 

65 , 9 

70,2 

food. 

23-3 

20,0 

Meat scrap in total food excluding grit, shell and green food 


6,3 

Grit and shell in total food including green food .... 

4-6 

4,7 


Table II. — Food nutrients consumed per hen per annum. 


I 

Strong flocks 

Weak flocks 


lbs. | 

1 ! 

lbs. 

Dr\ r matter. . . ... 

61.73 

56-93 

Protein. 

9.69 

! 8.50 

Carbohydrates.-. 1 

39 - 5 ° 1 

37-72 

Eat. 

2.59 

2.41 

Ash, including grit and shell. 

I. 9 I 

1-73 

Albuminoid ratio. 

x : 4.68 

i 

I : 5.08 


The records for the two original flocks and all their progeny 
(amounting to 76 strong and 75 weak flocks) have been summarised for 
the three years 1909-1911 (Tables I to V). The strong fowls consumed 
more food than did the weak fowls. Both had the same amount of grain, 
but the strong fowls were able to consume more meal and meat scrap. 
Consumption of grit and shell were practically equal in the two groups. The 
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Table III. — Consumption per unit live weight and per dozen eggs produced. 

m 

Strong flocks J 

i 

Weak flocks 

\ 

Dry matter consumed per pound of live weight, in lbs. . 

Food consumed per dozen eggs laid, in lbs. 

Cost of food per dozen eggs laid. 

Total number of eggs produced per hen. 

i 

I 

17.68 

7.6S 

$0,114 j 

1 125.36 ! 

! 1 

17.68 

8.46 
$ O.I23 
107.61 


Table IV. — Hatching and mortality records . 


1 

I 

1 

Strong flocks 

Weak flocks 

Number of eggs set. 

1.446 

1-305 

Percentage of fertile eggs. 

89.4 

91.4 

Percentage of eggs hatched in fertile eggs. 

55,4 

564 

Percentage of eggs hatched in number set. 

49-6 1 

51-5 

Average weight of eggs set in pounds. 

0.2081 

0.2198 

Average weight of chicks hatched in lbs.! 

0.09096 

0.0767 

Percentage mortality of chicks to six weeks of age . . . 

23 -I 5 

19.64 

{ Total number of hens. 

108 

104 

mortahty ) ^ otal number of deaths. 

12 

12 

(Percentage mortality. 

XI.1 

12.5 


Table V. — Average receipts and expenses per hen per annum . 



Strong flocks 

Weak flocks 

Receipts: 

$ 

$ 

Value of eggs. 

3.12 

2.67 

Value of gain in live weight. 

0.07 

0.06 

Total . . . 

3-19 

2.73 

Expenses: 

Cost of food ..j 

1.19 

1.10 

, Cost of loss of stock.. . 

o.gS 

O.IX 

Total . . . : 

1.27 

1,21 

Balance profit • « • j 

1.92 

1,52 - 
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number of lbs. of dry matter eaten per lb. of live weight averages the same 
for both strong and weak birds (Table III), but whereas the strong fowls 
required only 7.68 lbs. of food for every dozen eggs laid, the weaker flocks 
required 8.46 lbs. After the first period of the experiment, egg production 
was consistently heavier in the strong flocks, the difference amounting to 
17.75 eggs per hen per annum and being sufficient to justify the selectionof 
stronger pullets for egg production. 

1107 - Rations for Growing and Fattening Roasters and Capons. — Buss, w. j. } Ohio 

Agricultural Experiment Station. Bulletin Ko. 284, pp. 155-*72. Wooster, Ohio, 1916. 

Experiment i. — The object of this experiment was to compare the 
relative efficiency and economy of the different rations for the production 
of roasters and capons, and to determine the amount of feed required to 
produce one pound of live weight increase. The chickens used were 139 
pure and 56 cross-bred Barred Plymouth Rocks, the crossbreds being the 
offspring of Light Brahma and Leghorn crosses. Of these 195 birds 94 
were cockerels, all except 8 of which were caponised when 4 months old. At 
the start the chicks were only two months old and they were kept 
under experiment for 32 weeks. 

The five rations in question are given below. 


Ration 

I 

II 


III 

IV 
V' 


Grain 

maize 

2 parts 

ground 

Mash 

maize. 


1 ” 

beef 

scrap. 

maize 

1 ” 

ground 

maize 


2 ” 

beef 

scrap. 


The amount of maize was increased one part each 
week so that by the 32nd. week, the mash con¬ 
sisted of: 

32 parts ground maize. 

2 ” beef scrap. 1 

11 parts maize 2 ” ground maize. 

15 n wheat 5. *’ bran. 

4 " oats 1 '* beef scrap, 

maize 7 ground maize. 

3 ” tankage. , 

maizd 3 ” ground maize. 

4 ** oilmeal. 

Ration fed for 12 weeks by which time the chicks 
- were doing so badly that they had to be put on 

. Ration I. 


In addition all birds had access to grit, charcoal and an abundant 
supply of water. The mash was kept in hoppers to which the fowls had 
access at all times. 

Experiment 2. — The feeding trials were repeated with 125 purebred 
Plymouth Rock capons, using exactly the same rations as before, except 
in the case of the fifth group where the birds were fed on ration I; but were 
confined to small pens instead of being allowed to range. Four to four and 
a half months old birds were chosen and the experiment lasted 19 weeks. 
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The adjoining Table summarises the results of the two experiments. 
Taking the average of both trials, ration I produced a slightly higher rate 
of gain than did the others. Ration II which contained a constantly de¬ 
creasing amount of protein lowered the rate of gain and raised the food con¬ 
sumption. The bird, fed on ration III consumed the most food per bird 
and per pound of live weight increase ; the cost of the food for this group 
was about 30 per cent higher .than that for the others. Capons confined 
to small pens, while consuming only 2 per cent less feed per bird, gained 
about 17 per cent less than capons allowed to range, and the cost of their 
food was conrequently 17 per cent higher. Prices of foods used in the 


calculations were as follows : 

Price per cwt. Price per cwt. 

$ 8 

Shelled maize. 1.00 Beef scrap. 2.75 

Ground ** 1.09 Tankage. 2.40 

Wheat. 1.50 Oil meal. 1.80 

Bran. 1.40 Grit. 0.75 

Oats.. 1.25 , Charcoal. 2.25 


In the first experiment where pullets, cockerels and capons were fed 
together, capons invariably made the most rapid gains, the average total 
live weight increase being for capons 6.8 lbs., for cockerels 6.1 lbs. and for 
pullets 4.6 lbs. 


Comparative efficiency of rations for fattening roasters and capons. 


J 

Average total 
gain per bird 

Average total 
consumption per bird 

Pood consumed per lb. 
of live weight increase 

Cost of food 
per lb. of live 
weight increase 

a 

Experiment 


Experiment 


Experiment 


Experiment 





Mean 



Mean 



Mean 



Mean 

- 

1 



1 

s 


1 

3 


t 

2 



lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

cents. 

cents. 

cents* 

J i 

6,5 

4,6 

5,55 

47,2 

37,7 

42.4 

7,3 

8,1 

7,7 

9,1 

10,1 

9,6 

II 

6,4 

4*5 

5,45 

49,2 

38,8 

43,5 

7,7 

8,6 

8,1 

8.7 

10,3 

9,5 

III 

6,6 

4,4 

5,50 

55, s 

4^,3 

48,5 

• 8,5 

9,2 

8,8 

11,7 

13,2 

12,4 

IV 

5,9 

4,6 

5*25 

45,5 

37,6 

41,5 

7,7 

8,2 

7,9 

9,1 

9,8 

9,4 

V 

5,8 

3,8 

4,80 

43,5 

36.2 

39,8 

7,5 

9,5 

8,5 

, 

9,3 

j H,9 

io,6 


Results expressed as a percentage of those fed on ration I. 


■ i| 

ICO 

IOO 

IOO 

JQO 

IOO 

IOO 

IOO 

IOO 

IOO ^ 

IOO | 

IOO 

IOO 

n 

: 99 

97,1 

98,2 

104,3 

103 

104,8 

105,3 

106,1 

105,1 

95.4 

101,6 

97 

m 

102 

j, 96.7 

99,5 

ns 

109,6 

ri 5,4 

115,4 

113,8 

; H 4,5 

128,3 j 

130,5 

I2S,7 

IV 

9 *,6 

99 , 2 ! 

, 94,5 

96,4 

99,8 

98,1 

104,8 

j 100,6 

103,2 

100,1! 

96,8 

98,8 

V 

! 

82,4 

1 _ 

i 

— 

96,1 

t 

— 

— 

117,1 

— 

_ 

1 * 7,5 



8 











FISH CULTURE 


FISH 

CULTURE, 

« 


1500 


1108 Investigations on the Number of Eggs Produced by Ceitain Fish.— Mart, h., 

in All;emm.s Ftscherei-Zahin^ YearXLI. No. t6, pp. 255-260. Munich, August, 15,1916. 

Very little is known with regard to the exact number of eggs produced 
by various species of fish; hitherto only rough estimates have been made 
or where experiments have been carried out, the females have not been of 
the same age. At the Bavarian trout hatchery (Starnberg), 58 common trout 
(Trutta fario) and 54 rainbow trout [Trutta iridea) were stripped and the 
ova were carefully counted with results given in Tables I and II. 

It would appear that the heavier, i. e. the older, the fish the greater 
the number of eggs produced; but if the results are considered from the 
point of view of production per unit weight, the young fish yield a relative-' 
ly larger number of eggs, though the eggs are not so heavy. In other 
words with a given quantity of matter young fish form a larger number of 
eggs than do older fish. 

As these results could be questioned on the grounds that some of the 
fish might have been incompletely stripped or that the fish might have 


Table I. — Number of eggs produced by common trout 


Weight of fish 

No. of eggs 

per fish 

Weight of eggs 
per 100 parts 
live weight 

Weight 

1000 eggs 

No. of eggs 
per unit weight 
of live weight 
(ikiiog.) 

lbs. 

oz. lbs. 

oz. 



oz. 



7 — 

8.5 

707 

23.6 

2.7 

2993 


-8.5 - 

10.5 

751 

22,0 

2.9 

2 646 


10.5 — 

14 , 

- 879 

20,4 

3,1 

2 594 


U — * 

5 

I 090 

21,0 

3-4 

2 I78 

I 

5 — 2 

XI 

I 293 

19,3 

3 >7 

I 829 

over 

2 

II 

3017 

19,1 

*3.6 

1839 


Table II. — Number of eggs produced by rainbow trout. 


Weight of fish 

No. of eggs 

per fish 

Weight of eggs 
per 100 parts 
live weight 

Weight 

of 1000 eggs 

No. of eggs 
per unit weight 
of live weight 
{1 kilog.) 

lbs. 

02. 

lbs. 

oz. 



oz. 



8.5 

— 

10.5 

945 

18.O 

L? 

3 577 


10,5 

— 

14 

1^54 

16.6 

1.6 

3 3 2 3 


4 

— I 

5 

L 547 

17.4 

2.0 

3065 

1 

5 

— 2 

11 

1 975 

16.I 

2.4 

2332 

over 


2 

11 

2798 

15.8... 

3.0 

I 823 
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Table III. — Number of eggs produced by perch. 


Length of body 

Weight 

of body 

Weight 

of eggs 

No. of eggs 

per fish 

Weight of eggs 
per 100 parts 
live weight 

No, of eggs 
per unit weight 
live weight 
(1 kiiog.^ 

in. 

0 z. 

gins. (1) 




10.2 

8.7 

31.00 

30 480 

12.4 

121 OOO 

9*3 

6.9 

23.20 

26 390 

12.0 

129 OOO 

8.5 

6 -5 

34.50 

24 980 

18.0 

133 OOO 

9-3 

6.0 

27.60 

23 740 

16.2 

i 139 000 

7*3 

3*7 

14.00 

14 700 

* 3*1 

137000 

7 *i 

2.4 

10.40 

II 160 

15-0 

159 OOO 

7 * 1 

2-3 

9-94 

9 480 

15-4 

146 OOO 

5*9 

1.4 

6.65 

6 120 

17.0 

157 000 

5*4 

0.9 

3-97 

4190 

15-3 

160 000 

5*2 

0.9 

5-10 

4 810 

20.0 

188000 

5 *i 

0.8 

5.05 

4 060 

22.5 

184 000 

5*0 

0.7 

4.46 

4320 

22.0 

203 000 

4.0 

0.4 

3.14 

3 7 io 

18-5 

218000 

Mean 6.9 * 

3.8 

13.77 

12 934 

16.7 

159 538 


(1) r gm. = 0.035 0z. = 0.56 drachms. 


Table IV. — Number of eggs produced by roach y ruffe , 
and Chondrostoma nasus. 



Length 

of body 

j Weight 

of body 

Weight 

of eggs 

i 

No. of eggs 

per fish 

Weight 
of eggs 
per 1 00 parts 
i live 

weight 

No. of eggs 
per unit 
weight 

of live weight 
(1 kilog.) 


in. 

oz. 

gins. 




Roach. 

9*8 

8-3 

37 

66 250 

15.5 ; 

275OOO 

Chondrostoma nasus , 

14.4 

23.6 

97-75 

32 250 

13-4 

44 5°° 

Rttffe. .,. ! 

5-9 

13 

4.71 

4 705 

12.7 

370 OOO 


begun to spawn before they were captured, the experiments were repeated 
using perch {Perea fluviatilis). Females just about to spawn were killed and 
weighed. Their ovaries were removed, part of each was dissected, the ova 
were counted and accurately weighed. The weight of the whole ovary 
was likewise determined and from this, the number of eggs in each fish 
was calculated. The results are given in Table III and confirm those oh-, 
t'ained in the previous experiments. 

A few relevant figures for roach {Leueiscus rutilus) for Chondrostoma 
nasus, and for the ruffe {Acerina cermua) are appended in Table IV. 
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1109 -The Improvement of Carp and Pikepereh Fisheries in Lake Balaton, Hun* 

gary(i). — Reeassy, M. ill Halaszat (Fishing), Year XVII, No. io, pp. 93-99. Budapest, 

May 15, 1916. 

In 1915, the company which holds the fishing rights of Lake Balaton 
adopted a new scheme for restocking the lake. It was decided to propagate the 
more valuable kinds of fish and more especially carp and pikepereh, the lat¬ 
ter being the species of the greatest economic importance. The close 
season was fixed for the whole of the month of April. During that period 
artificial spawning beds are to be laid down in places frequented by pike- 
perch, and when spawning is finished the ova are to be collected and placed 
in baskets close in to the shore and where the water is fairly still. Five 
hundred spawning beds are to be used and it is expected that the eggs col¬ 
lected will amount to at least 50 millions. Every autumn 10 tons of select¬ 
ed fry will be set free in the lake. This will consist either of one year old 
pikepereh averaging 2 3 / 4 to 3 }/ 2 ozs. or two year old carp weighing 
from 3 / 4 to 1 y 2 oz. 

Ever since the fishing was brought under revised management in 1900, ' 
careful records have been kept of the amounts of the different species taken 
from the lake. The figures from 1900-1915 are given in Table I. The to¬ 
tal amount of fish landed varies considerably from year to year. Daily 
catches even are extremely irregular, in one instance there is a record of as 
much as 30 tons being taken in one day in the Siolfolk fishing ground 
alone. To eliminate these variations as much as possible the figures have 
been collected into two 6 year periods in Table II. 

Treated in this way the records show that there has been a perceptible 
change in the proportion which valuable species bear to inferior ones, re- 
■ suiting in a small increase of the former. With regard to the total produc¬ 
tion, there has been little variation between the two periods, the annual pro¬ 
duce being 15.7 lbs. in the first period and 15.5 lbs. during the second period 
per cadastral arpent. These figures are low compared to yields obtained 
in artificial lakes, and bearing in mind the limits of the food supply in na¬ 
tural waters it would appear that they are not. susceptible to much increase. 
The improvement of the fishery will rather be in the direction of developing 
the valuable species at the expense of the inferior ones which are still six 
times more numerous than carp and pikepereh. During the second six 
years period the slight change in ratio between the valuable and inferior 
kinds (about 10 per cent) made a difference in the returns of over £ 750 
per annum ; and if it were possible to replace another 100 tons of bream or 
shad by 100 tons of carp the annual value of the fish landed might be in¬ 
creased by about £ 3000. 

. In the years 1901, 1906 and 1909 carp fry were set free in Lake Bala- 
, ton and it may be seen from Table I. that these attempts at stocking the 
lake had a distinct effect on the catches of the following seasons. 


. }, (1) SeeS. Feb. 1916, pp. 180-187: Fishin 0 an&Fhh CuUu e in Hungary, Original article by 




Amounts of the different kinds of fish taken in Lake Balaton, 1900-1915 (long tons). 
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Scarcity of labour. 








Table II. 

Comparative yields offish from Lake Balaton in two 6 year periods, 1900-1906 and 1900-1912 {long tons). 
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Difference per cent . , . + 13% — 3 «%|+ 6 % + 8 % + 49 % +‘_io% + 12% • 
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FARM ENGINEERING. 


11 xo -Machinery Cost of Farm Operations in Western New York.— Mo wry, h. h. in 
Bulletin No. 338. United States Department of Agriculture. Washington. D. C., January 
18, 1916. 

The aim of the writer (Assistant Agriculturist, Office of Farm Mana¬ 
gement] is to determine what is, under normal conditions, the average ser¬ 
vice given by agricultural implements generally in use in seven different 
counties in New York State : Niagara, Orleans, Monroe, Wayne, Genesee 
Livingston and Ontario. In response to an enquiry addressed to several 
thousands of farmers, reports were received on some thousands of machines 
of 19 different kinds: 1165 walking ploughs, 294 sulley ploughs, 1169 
spring-tooth harrows, 824 spike-tooth harrows, 738 disc harrows 1173 land 
rollers, I 061 grain drills, 72 one-row corn planters, 97 two-row corn plan¬ 
ters, 1114 one horse cultivators, 881 riding cultivators, 217 cabbage trans¬ 
planters, 359 engine sprayers, 1 232 mowers, 1 217 hay rakes, 416 hay 
tedders, 563 bean harvesters, 1 028 grain binders, and 458 com binders. 

Method of Computing Replacement Costs. — The replacement charge per 
year, per acre, or per day is based on the proportional use and not on the sale 
price of the machine at any time during its life. For the farmer who ex¬ 
pects to remain in business for a period exceeding the life of the machine, this 
is the logical method to use. 

The tables of which we give an extract, will be found useful in esti¬ 
mating the machinery cost of work and the fair charge against work already 
done. They will also assist the man expecting to give up farming and sell 
his machinery, or wishing to buy secondhand implements. Both buyer 
and seller will then have a fair means of arriving at a fair value in their 
transactions. 

Method of Computing the Interest Charge (i). — Where a part of the 
first cost of equipment is charged off annually to provide for its replacement, 
the average investment upon which interest must be allowed is shown in 
the table below: 

Method of Determining the Service of Farm Machinery . — The writer de¬ 
scribes the method used to obtain his results: it is based on the average fi¬ 
gures for each type of implement in New York State. 

The sendee expressed in acres was obtained by multiplying the service 
in years by the average work done annually. The work in days was found 


{1) The average investment in equipment, where a fraction of its first cost is charged 
off each year for replacement, may be found by the rule; 

. . . . - . , . . vears of service -f 1 

Average investment - first cost X-;- :—tt-* 

years of service X 2 

By multiplying the average investment by the prevailing rate of interest in the locality 
where the equipment is located the annual interest charge against the equipment is found. 
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Technical Data Relating to the Different Machines, 
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Fraction 

of cost new charged 
off annually 

Average 
investment 
(per cent 
of first cost) 

Fraction 

of cost new charged 

off annually 

Average 
investment 
(per cent 
of first cost) 

Fraction 

of cost new charged 
off annually 

Average 
investment 
(per cent 
of first cost) 


% 


% 


% 

All. 

100.00 

One-eighth . . . 

56.25 

One fifteenth . . 

53.33 

One-half .... 

75.00 

One-ninth . . . 

55-55 

One-sixteenth. , 

53-12 

One-third .... 

66.66 

One-tenth . . . 

55 -oo 

One-seventec nth. 

52.93 

One-fourth . . . 

62.50 

j One-eleventh . . 

54-54 

One-eighteenth . 

52.77 

One-fifth . . . . ' 

60.00 

One-twelfth . . 

54-17 

One-nineleenth . 

52.63 

One-sixth .... 

58-33 

One-thirteenth . 

53-84 

One-twentieth. . 

52.50 

One-seventh. . . 

57 -t 4 

One fourteenth . 

53-57 




by dividing the sendee in acres by the normal acreage or day's work done by 
the machines. 

Cost of Repairs. — Where ordinary care is used by the operator, the 
repair charges should make up but a small proportion of the total cost. 

Relation of Annual Repairs to First Cost. — The writer gives the type of 
implement, the annual cost for repairs calculated as per centage of the first 
cost, and the average present value of the equipment. The percentage 
varied from 1.2 to 5.8 except for the walking plough for which the per¬ 
centage was over 20.5. 

Shelter . — There are no data available on the relative life of machinery 
when housed and when not housed. Fanners allow 20 per cent of the first 
cost cf the machine in cases where special shelter is necessary. 

Relation of Machinery Cost to TotalCost of Farm Operations . — The writer 
takes account of man-time and horse-time. One man is able to manage all 
the implements except the cabbage transplanter which requires three men. 
The machine cost of the different operations does not exceed 50 per cent of 
the whole: ranging from 4.7 per cent for the walking plough to 42.8 per cent 
for the grain binder. 

Conclusion. — The data collected by the writer should help agricul¬ 
turists to determine the probable length of service for the various imple¬ 
ments, the normal cost of repairs, and, allowing for the size of their hold¬ 
ings, to decide whether to buy or hire farm machinery. 

1111 - Maillet Motor Cultivator with Controlled Rotary Blades, — fremiel, victor, in u 

Geme rural } 8th year, No. 62, New Series, No. 2 of 191ft, pp. 9-11, Paris, July, 1916. 

This invention is a distinct advance on the 2 or 3 speed motors of the 
usual American pattern. In practice the 2 or 3 speeds are unsatisfactory 
and often difficult to operate, whether by shifting the blades on their axle 
or by changing the speed of rotation ; this latter method leads to objection¬ 
able complication in the gear-box. In order to avoid these difficulties the 
inventor has combined the speed of rotation with the travelling speed. 
He has designed a ploughing mechanism, illustrated in Fig. 2, which consists 
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essentially of an axle carrying a spiral blade. This does the work of a series 
of little ploughs with the working parts : coulter, share and mould-board. 
This mechanism is caused to rotate by the same motor which moves the 
whole machine forward along the line of work. 

As the machine moves forward, the soil along the whole length of the 
spiral blade is successively lifted and turned by the appropriate combined 
action of the rotating and travelling gears. To provide the range of speeds 
desired, the designer has fitted two sets of gearing operated by levers or 
pedals. The speed of rotation is so controlled relative to the travelling speed 

Maiixet Cultivator. 



Fig. 1. — General view. 


that any cut may be taken from a mere sharing to a large swathe, i. e. 
the soil is finely or coarsely cultivated. 

The motor and clutch are enclosed in a case 4 (fig. 2) which contains 
the gears A and B giving the two speeds, to the shaft 5, thence to the be¬ 
vel-pinion 6 and bevel-wheel 7 keyed on the transverse shaft 8. On this 
shaft two pinions C and D engage with the wheels 10 and xo a ; this allows 
the speed' of shaft ix to be varied according to which pair of wheels are in 
gear. 


lii gear 

Forward 

movement 

Blades 

A and G 

^ 32.8 yards 

90 turns 

A ” D 

43-7 ” 

90 ” , 

M ” C 

44-S - ” 

T$0 ” 

M r P 

„■ 60.3 

* 130 ” 
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The end of shaft 8 carries the sprocket 27 which drives the cultivator 
by a chain. The axle of the cultivator is cast with flanges 36 to which the 
spiral blades 37 are attached. 

The other end of shaft n carries a pinion 12 which turns the driving 
wheel 15 through a gear 13 mounted on the hub 14. 

As shown in fig. 2, the hub 14 of the driving wheel is carried far out 
on the axle 16 so that the load in the latter is as close as possible to the cen¬ 
tre of gravity of the wheel. The track of the machine can be altered by mov¬ 
ing the sleeve 17 along the axle X6 to which it can be fixed by bolts. 

To keep the machine level when at work, the lever 24 (fig. 3) is used ; 
this is connected to a centre-piece 20 controlled by a hand lever. 

In another model, illustrated in fig. 4, the machine consists of a frame 
40 carried by two wheels 41 which serve both for driving and steering; 
the motor 42 and clutch 43 are covered by a bonnet 44. A first gear-box 
47 controls both the travelling speed and that of the implement; a second 
gear-box 48 acts independently on the travelling speed. This machine, 
like that described above, provides two changes of speed ; to keep the axle 
parallel with the plan of the machine on level ground, the hand controls 
54 acts on the verticle springs 52 (fig. 5); on uneven country they allow, 
the wheels to adapt themselves to the irregularities of the ground without 
altering the position of the machine laterally. Two other springs 53 act 
horizontally and keep the track parallel to the frame. The machine is 
steered by controlling these springs. A shoe 57 regulates the working depth 
and keeps the direction., In working ridges this shoe is furnished with a 
cutter. 

The cultivator 58, situated in the rear, is made in two portions, one with 
a right and the other with a left-handed spiral, allowing for earthing up or 
splitting the ridges. The machine can be used for all kinds of farm work; 
it will draw a plough or drive thrashing or other machines. 

There is a special model for vineyard work; the constructional details 
are similar to those reproduced in figs. 4 and 5. 

m2 - Petrol Tractor for Drain Digging. — Perkins, Frank, in knpveering Record, Vol. 47, 
5, p. 134. New York, July 29, 19x6. 

Weight 15 tons; motor 6o H. P.; 2 caterpillars 30 in. wide allow the 
machine to operate on soft land where teams could not well be used. The 
tractor carries a drum 16 in. diameter by 24 in. long which can roll 1000 ft. 
of 3 / 4 in. cable ; paying-out speed : 10 to 14 ft. per minute. Mode of ope¬ 
ration: the plough, which can dig a drain 2 feet wide and 3.5 feet deep, is 
attached to the tractor by the cable, the drum being- de-dutched, the trac¬ 
tor moves forward to the finishing point. The drum clutch is then let in 
and the cable wound up taut; the tractor is kept stationary by two anchors 
situated in front. The cable is wound in until the plough reaches the end 
of the drain. When it is desired to move forward the anchors are lifted. 
Travelling speed : 2 miles per hour. ‘ 
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Petrol tractor for drain digging. 


1113 - Simple Steam Sterilizer for Farm Dairy Utensils. — Ayers, henry, and Taylor, 
G, R., in Farmers ’ Bulletin 74.8. Washington, D. C., July 23, 1916. 

The sterilizer consists of a roasting-pan A which, with its insulated 
cover B, forms the bottom, of the box C, and is heated by a two-burner oil 
stove, (fig. 1). 

The cover is made of galvanised iron ; the lower part is covered with 
asbestos and overlaps the ends of the plan. Instead of asbestos, paper com- 

St&nlizer for dairy utensils. 
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height. The diagonal strips on the cover B act as supports for the cans or 
other utensils to be sterilised. 

Method of Operation: Fill the roasting pan with water to the depth 
of i inch. Heat until the steam coming from the end of the outlet pipe 
reaches a temperature of 205° F. Place the can to be sterilised, preferably 
enclosed in an insulating cover, upside down over the outlet and leave for 



Fig. 2. — The sterilizer in action. 

5 minutes, (fig. 2) then remove and place*upright on the floor. The can 
should be absolutely dry in one or two minutes if the temperature has 
reached 205° F. , 

Cost of Operation : The two burners use one pint of paraffin per hour. 
Taking oil at 10 cents a gallon, the cost of sterilising three cans, with covers 
and strainers, is about 1 cent for 35 minutes operation. One inch of water 
in the roasting pan will furnish steam at 211° F. for about 50 minutes.. 


RURAL ECONOMICS. 

1114-Farm Management Practice of Chester County Pa., U. S. A. — Spillman, w. j„ 
Dixon, h. M. and Billings, G. A., in United States Department of A«ncuUuie Bulletin 
, 34 U (Professional Paper), pp 1-99. Washington, January, 17, 1916. 

1/ ' re P°rtfrom the Office of Farm Management, United States De- 
of Agriculture, based on the analytical study of 643 farms in Ches- 
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ter County, Pa, is designed to work out a method of studying farm manage¬ 
ment in a particular district, to discover fundamental principles of farm 
management and to work out their application to the agriculture of the dis¬ 
trict* 

The more important of the fundamental principles of farm management 
brought out clearly in this study, and amply confirming similar studies, are : 

The type of farming followed in any given case must be adapted to 
local soil, climatic and labor conditions, and especially to local conditions 
with reference to markets and market facilities, -as well as to the business 
conditions existing on the individual farm. 

When the conditions affecting the agriculture of a region have remained 
stable for a considerable period local agricultural practice tends to become 
approximately what it should be for the best results, provided the practice 
which gives the best immediate returns does not unfavorably affect soil 
fertility. "When conditions change, even slightly, if the change is permanent, 
local farm practice begins to change and ultimately adapts itself to the new 
conditions. 

Success in farming, measured in terms of the family income and stand¬ 
ard of living, is directly proportioned to the magnitude of the farm business. 
With the types of farming generally adapted to this locality many of the 
farms found in this survey are too small to permit a satisfactory standard 
of living. 

In the matter of yield of crops per acre, the point of dimishing returns 
is reached on a considerable proportion of farms. Profits increase as yields 
increase until the yields are considerably above the average for the locality, 
but beyond this, increased yields are obtained at the expense of farm profits. 

In quantity of product per dairy cow, the point of diminishing returns 
is not reached in ordinary farm practice. Hence, on dairy farms, quantity 
of product per cow is, on the average, a more important factor in success 
in fanning than yield of crops per acre. 

It is both easier and more profitable to increase low acre yields than 
high ones, and a small product per cow than a large one. In other words, 
profits can be increased more easily by attention to the weakest points 
in a system of farming. The more vital the weakness, the greater the in¬ 
crease in profits that can easily be made. 

With a given type of farming, under given conditions, there is a cer¬ 
tain way of dividing acreage among the several enterprises of the farm 
which is more profitable than any other way; that is, there is a most pro¬ 
fitable acreage for each crop. Similarly there is a most profitable propor¬ 
tion of income from each source. If the acreage of any crop or the propor¬ 
tion of income from any enterprise be greater or less than this optimum, 
the profits of the farm as a whole are lowered thereby. 

Certain enterprises may be distinctly profitable when occupying a 
minor position in the farm business and distinctly unprofitable if made major 
'enterprises. This appears to be true of fruit growing in Chester County, 
and, to a less extent, of poultry keeping. 
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On small farms the expense of operation is much greater per unit of 
product than on large farms of similar type. 

Diversity of the farm business is, a a rule, an important factor of suc- 
_ cess in farming. A medium degree of diversity, sufficient to give food, 
seasonal distribution of labor, complete utilization of land, and a consider¬ 
able variety of sale products, is better than either extreme diversity or a 
low degree of diversity. 

These general principles, applying to a wide region in the Middle At¬ 
lantic States, have led to important conclusions bearing on possible improve- 
* ments in Chester County farming. The more important applications 
of the above principles to the agriculture of the district studied are given 
below. 

The standard rotation of the section, viz. 1st year: corn— 2nd year: 
com, potatoes and oats— 3rd year: wheat— 4th and 5th years: timothy 
and clover—should be changed to the following: 1st and 2nd years : 
com— 3rd year : annual hay crop and potatoes— 4th year: wheat— 5th 
and 6th years: timothy and clover. Oats are unprofitable in this district. 

The Chester County farmer should grow a little more corn than he 
needs for home use. The total hay area (including annual hay crop) should 
occupy between 40 and 50 per cent of the land under crops. It does not 
P&y to buy hay in this districts, unless the cows are of the highest dairy 
type. Dairying should normally be the leading enterprise with about one 
cow to each 4 or 5 acres of cultivated land. The average return per cow 
for dairy produce is $80 and where the receipts per cow are less than $50 
per annum, the larger the herd, the smaller the labour income. More 
heifer calves should be raised to replace old cows. Bullock fattening is 
not worth while, as a main line of business, except on large farms where 
labour is scarce. A few hogs should be fed for market but the district 
is unsuitable for sheep farming. As regards poultry, 100 to 150 hens are 
more profitable than larger or smaller flocks. Fruit and garden produce 
should be grown chiefly for home use. Potatoes probably occupy about 
their proper place in Chester County farming. * 

Yields per acre can profitably be increased up to about 40 per cent 
above the average : beyond this the labour income falls off. The latter in¬ 
creases with the size of the farm, but with small farms of under 40 acres, the 
income is too low to maintain a good standard of living. 

Farms where “ diversity ” is about the average for the section are 
usually more profitable than those where farming is either more or less di¬ 
verse thafi the average. 

The following brief description will serve to show the methods used to 
collect and classify the data forming the basis of the present study. Chester 
County was chosen for these reasons : The soils of the are§ are extremely 
uniform in character, thus giving uniformity to the farm practice of thedis-, 
trict and permitting comparison to' be made without the disturbing element 
of variations in type of soil; the district has long since passed the stage of / 
pioneer farming,* so that the forces which control the type of farming have 
had sufficient time to assert themselves and produce a highly stable agri- 
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culture, which now changes only when economic or other conditions change. 
The local agriculture therefore lends itself admirably to a study of the fun¬ 
damental principles of farm organisation. 

This report, relating to the period March 1, 1911 to March 1, 1912, 
includes as has been stated above, the analytical study of 643 farms. For 
each of these a valuation has been made of all farm property ; the propor¬ 
tion of capital invested in land, buildings, live stock, implements and machi¬ 
nery, supplies and cash for current expenses ; the source of income and the 
amount from each ; the value and amount of expenditures ; and numerous 
other items bearing on profit in farming. 

Besides this general study of each farm a full account is given of the 
geography, topography, geology and drainage systems of the district. Fur¬ 
ther the agricultural history of the area is surveyed, principally since 1840, 
when the decennial census of live stock was begun as part of the Government 
scheme of agricultural statistics. Table I gives some idea of the profound 
changes that occurred in eastern agriculture during the decade 1840 - 50. 
About this time there was an enormous extension of agriculture in Ohio 
and the Mississippi Valleys. Later, about 1870, the city of Philadelphia 
began to exert its influence on the local farming, and, with the increasing 
town populations of the neighbourhood, the dairy side of the industry be¬ 
came dominant. 


Table I. — Census data showing changes in the agriculture of Chester County. 


Live stock and crops 

1840 

1850 

i860 

1870 

1880 

1890 

1900 

1910 

Dairy cows. 

16000 

19604 

25900 

32 700 

42400 

49 300 

45 700 

45400 

Other cattle. 

45 000 

35 500 

29 900 

21 IOO 

l8 4OO 

12 OOO 

21 700 

19700 

Swine. 

64 500 

36 600 

31 5 °o 

28 200 

34 000 

35 600 

30 500 

21 400 

Sheep. 

56 700 

13400 

11 700 

13 IOO 

15 100 

II 200 

9900 

5300 

Milk sold (thousands of gallons) 

— 

— 

— 

I 598 

5 759 

24 OOO 

17038 

20206 

Butter produced (thousands of 
pounds). 

— 

| 

2092 

2730 

2 848 

4*4 7 

I 628 

1314 

573 

Wheat (thousands of bushels) . 

438 

547 

801 

754 

775 

88 2l 

785 

928 

Barley thousands of bushels) . 

45 

2 

5 

1.6 

0.9 

0.2 

0.2 

01.2 

Oats (thousands of bushels) . . 

I 080 

x 146 

1227 

1034 

1 137 

868 

925 

777 

Bye (thousands of bushels) . . 

86 

52 

32 

12 

20 

19 

22 

27 

Corn (thousands of bushels) . . 

826! 

1 

r 339 

1590 

1540 

1965 

1959 

2 687 

1882 

Hay and forage (thousands of 
tons). 

! 

» 

96 

94 

115 

126 

162 

131 

142 


In order to make the comparisons on which the bulletin is based of 
real value, it was necessary to limit the work to the 378 farms on which 
the farmer himself took a naan's part in the work of the farm. This involv¬ 
ed the rejection of : 16 farms owned and managed by women who did none 
of the farm work ; 24 farms run by paid managers ; 27 farms devoted wholly 


9 
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Table II. — Utilisation of land and value of real estate. 


Sizes of farms 

in acres 

Number of farms 

1 

1 

Average 

size 

II 

Tillable area 

Crop area 

Tillable pasture 

Other pasture 

___ 

Wood¬ 

land 

Waste land j 

1 

Value of real estate 
per acre 

Pasture 1 



Acres 

% 

% 

% 

% 

% 

% 

$ 

% 

13 to 40 . 

54 

28 

75 

67 

8 

9 

5 

II 

123 

21 

41 to 60 . 

61 

52 

72 

62 

10 

10 

8 

10 

94 

24 

61 to 80 . 

60 

73 

72 

63 

9 

II 

7 

10 

94 

24 

81 to IOO . 

68 

93 

7 i 

62 

9 

10 

10 

9 

91 

23 

IOI to 120 . 

52 

no 

7 i 

60 

10 

12 

8 

10 

86 

27 

121 tO 160 . 

61 

136 

66 

58 

7 

13 

11 

11 

84 

26 

161 to 393 . 

22 

203 

73 

- 58 

14 

10 

11 

7 

87 

29 

All sizes . . . 

378 

90 

7 i 

6l 

to 

II 

9 

1 9 

90 

25 


(1) Per cent pasture is of total crop and. pasture area. 


Table III. — Distribution of crops. 


Acre groups 

13 to 

40 

4.1 to 

60 

Ci to 

80 

81 to 

100 

101 to 

120 

121 to 

160 

Over 

160 

All farms 

Number of farms. 

54 

61 

60 

68 

52 

61 

22 

378 

Corn.. 

23.7 

22.1 

20.5 

19.6 

20.4 

18.2 

18.3 

19.8 

Silage. 

0.6 

0.2 

1*3 

2.0 

3 -o 

2.8 

5-7 

2*5 

Tola! corn . . . 

34.3 

33.3 

21.8 

31.0 

£ 3.4 

3 1.0 

24.0 

22.3 

Potatoes .. 

7*9 

8*5 

5-8 

6.8 

59 

4*9 

4-9 

6.0 

Wheat. 

17.4 

18.9 

* 9-5 

1S.3 

17.6 

18.3 

16.9 

18.2 

Oats. 

bo 

5*3 

6.3 

6.7 

6.r 

6.4 

. 7*5 

64 

Hay.. 

| 39*9 

1 40*2 

44-3 

43*8 

42.7 

47.2 

44.6 

44*0 

Fruit. 

1 3*7 

1 3.0 

2.2 

2.3 

3.8 

1.9 

1.5 

, 2.5 

Truck. 

j i *5 

! M 

0.1 

0.1 

0.2 

O.I 

0.3 

o *3 

Special (a). 

j — 

i 0.2 

j 

— 

— 

— 

— 

— 

- — 

Miscellaneous {b) . . . . 

i °- 5 

0.2 

— 

0.4 

o *3 

0.2 

0.3 

°-3 

Total . . . 

j 100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 


(a) Tobacco. — ( b } Millet, rye, etc. 
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to hot-house business, mainly mushrooms; also 57 tenants paid cash rent, 
75 a half-share, and 14 who furnished only labour and received % of the 
farm produce. Other records were incomplete and were discarded. 

The uniformity desirable in a study of this kind is maintained in the 
378 farms dealt with in Tables II, III, IV, and V,jvhere they are divided 
into 7 classes according to their size. 


Table IV. — Animal units * per 100 acres of crops . 



Size of farms in acres 

; 

Kind of live stock 

40 

41 to 

61 to 

80 to 

101 to 

121 to 

Over 

All farms 


or less 

60 

80 

100 

120 

160 

160 


Dairy cows. 

20.3 

21.2 

19.1 

19.7 

23.2 

19.2 

18.4 

L 20 - 4 

Beef cows. 

0.5 


0.8 

°-5 

— 

— 

— 

1 o.3 

Young cattle. 

1.6 

2.3 

2.0 

2.3 

2.3 

2.4 

2.6 

2.4 

Bulls [a) . 

0.1 

°-4 

0.4 


0.8 

°7 

0.8 

1 0.5 

Steers. 

O.I 

o.3 

2*3 

°-5 

— 

0.8 

4.6 

1.2 

Horses. 

11.2 

8.9 

77 

' 7 ' 2 

6.8 

6.2 

6.3 

7.2 

Colts ( a ). 

O.I 

o-3 

0-5 

0.4 

0.1 

0.7 

0.6 

0.4 

Sheep. 

— 

0.1 

0.1 

0.2 

0.8 

0.4 

0.7 

°*4 

Hogs. 

1.6 

0.9 

0.4 

0.9 

0.9 

2.0 

1.2 

1.1 

Poultry. 

4-5 

2.7 

2.5 

2.1 

1-5 

1.4 

°7 

2.0 


a Number of animals per farm. 

* One animal unit equals one or other of the following groups of animals, which consume equivalent 
amounts of food: i adult horse — i dairy cow — 2 young cattle — 5 pigs — 7 sheep — 100 poultry. 


The writers have especially endeavoured to find out how the system of 
arming and the method of valuing the produce, affects the labour income 
(i) of the farmer. Thus the farms have been divided into different classes, 
according to the percentage of their total area devoted to each type of crop, 
and also according to the total cash receipts derived from each crop and 
the different branches of animal production. - For each of these classes 
an <f adjusted labour income ” has been determined. This index has been 
chosen rather than the actual labour income of the farmer, so as to eliminate 
the size of the farm as far as possible. The farms, divided according to 
area, have each been assigned as an index for labour income, the pereen- 


(1) The labour income of the fanner is what remains of the gross-profit' after deducting ail 
expenses and interest on capital at 5 per cent. The labour of the farmer’s family is reckon¬ 
ed among the expenses at the equivalent wages. Produce consumed by the farmer’s family 
1 is not included. (£<!.). 
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tage relation of the income actually realised tp the average or normal in¬ 
come of the class to which the farm belongs. Thus if the normal income is 
called, 100 for each class, the index varies as a function of the factors which 
can, in their turn, be isolated and studied according to the method described 
below. Table VI, for instance, gives only the detailed figures for corn 
(maize). Here are set out the limits, for the district studied, between which 
the adjusted labour income of the farmer varies, as a percentage of the total 
area under this crop, and as a percentage of the total cash receipts derived 
from the sale of corn, beyond that fed to stock on the farm. 


Tabi/E V. — Distribution of receipts. 


Size of farms in acres 

13 to 

40 

41 to 

60 

61 to 

80 

81 to 

100 

101 to 

120 

121 to 

260 

Over 

160 

All farms 

Number of farms . 

54 

61 

60 

68 

52 

61 

2 2 

00 

N 

to 

Source of income: 

% 

% 

% 

% 

% 

% 

% 

% 

Dairy products . 

28.9 

33 ,i 

35-9 

38.0 

48.1 

39-5 

4°*5 

39 *i 

Dairy cattle . 

4-9 

6.4 

5*8 

5-7 

3.3 

4.8 

4.4 

5.0 

Hef cattle ....... 

0.2 

0.1 

2-5 

0.8 

— 

1.8 

4.8 

1*5 

Horses. 

0.1 

0-3 

1.4 

0.1 

0.2 

0.5 

o -3 

0.4 

Hogs . 

4*5 

2.8 

1.2 

2.8 

2.6 

3-8 

2.3 

2.8 

Sheep and wool .... 

l 

0.1 

0.1 

0-3 

0.9 

O.4 

1.1 

0*5 

Poultry and eggs .... 

18.7 

11.6 

II .7 

8.5 

6.0 

6.4 

3.3 

8.2 

Com . 

1.2 

2.5 

2.5 

2.1 

2.3 

2.2 

3.1 

2.3 

Potatoes ........ 

9-3 

12.4 

8.6 

II.O 

8.2 

6-9 

7*5 

8.9 

Wheat . 

1 5*8 

8.2 

9*4 

8.4 

8.5 

9.0 

8.0 

8*5 

Oats . 

0.2 

0.2 

0.2 

0.1 

0.1 

0.2 

o *3 

cr.2 

Hay. 

9.6 

10.0 

13.4 

13*6 

12.4 

18.4 

16.9 

r 14*3 

Bruit . 

M 

1 . 3 ; 

1.0 

1.0 

0.6 

0,2 

0.2 

, 0,7 

Truck . 


1.8! 

0,1 

0.1 

0.2 


0.4 

0.5 

Special (a) . 

0.7 

°*7 

— 

— 

— 

- , 

— 

0.1 

Miscellaneous (b) . . . . 

5*1 

4.2 

3-1 

3.9 

i *7 

1.9 

2-7 

2.9 

Peed and supplies (c) . . 

6.4 

4*3 

3.1 

3.6 

4*9 

4.0 

4.2 

4 -i 


a) Sweet peas, 1 farm;, tobacco, 1 farm. — b) Miscellaneous crops (rye, millet, straw, etc.), labor, 
lumber, or wood sold, etc. — c) Increase in inventory. — d) I^ess than 0.05 per cent. 


The practical conclusions drawn from these statistical data have been 
given already. It wEl be sufficient to note the fact that the course followed 
by the most able farmers is fully justified. They have increased their corn 
production to suit the changed economic conditions, while the majority of 
their feEows lag behind and continue to grow corn chiefly for consumption 
on the farm. 
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Table VI. — Relation of corn to crop area and labour income . 


Per cent of crop area in corn 

' 0 to 19 

1 

20 to 29 

30 to 39 

40 ■+• 

Number of farms.. 

I 

• ! 138 

188 

42 

IO 

Adjusted labor income. 

94 

102 

121 

52 


Average percentage of corn area on the 378 farms, 22.3. 


Per cent of income from, sale of corn 

1 None 

1 to 19 

20 + 

Number of farms. 

j 

5 251 

121 

6- 

Adjusted labour income. 

I 95 

113 

55 


The average labour income for farms classified according to size is set 
out in Table VIL This also shows the number of farmers in each class whp 
reached an income of $1000 or more. 


Table VII. — Relation of size of farm to labour income. 


Size of farms, in acres 

Number 

of farms 

Average size 

Average labour 

income 

% 

of farms with 
labour 

income $1,000 
or more 



Acres 



13 to 40. 

54 

28 

$240 

6 

41 to 60 . .. 

61 

52 

550 - 

10 

61 to 80. 

60 

73 

730 

25 

8l to loo. 

68 

! 9 3 

848 

34 

101 to 120. 

52 

' no 

957 

46' 

121 to 160 . .. 

61 

136 

1094 

46 

I6l to 393. 

22 

203 

i 575 

68 

Average . . . 

37 s 

90 

789 

30 


Study of the relation of size of farm to efficient use of labour and work¬ 
ing capital has led to the collection of data given in Table VII. These are 
interesting both on their own account and because they explain the results 
shown in Table VII. 1 
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Table VIII. — Relation of size of farm to efficiency. 


Sizes 

of farms, 

in acres 

Number of farms 

Produc¬ 

tive 

work 

units 

per 

farms 

Crop 

acres 

per 

man 

Man 

labour 

per 

crop 

acre 

Value 

of 

labour 

per 

month 

per 

man 

Crop 

acres 

per 

work 

horse 

Work horses per man 

Value 

of 

machinery 

per 

crop 

acre 

Ratio 

of 

COSt 

of 

buildings 

to 

farm 

income 

Dwelling 

Other 

buildings 

3 

Horse 

131040. . 

54 

184 

82 

I 3*7 

$20.74 

$2393 

9.0 

1.5 


3-4 1 

2.78 

41 to 60 . . 

61 

299 

140 

20.2 

15.78 

26.60 

II.9 

1-7 

12.57 

2.19 

I.9I 

6l to 80 . . 

60 

372 

177 

23.2 

13.98 

27.12 

13.9 

i*7 

11.92 

1 . 88 

I.89 

81 to 100 . 

68 

475 

226 

25.2 

13.46 

28.30 

14.5 

i-7 

IO.79 

1.76 

2.03 

tor to 120 . 

52 

55i 

259 

25.6 

13.64 

29.22 

15.0 

1.6 

II.80 

1.83 

I.92 

121 to 160 . 

61 

d 

00 

in 

286 

29.0 

11.80 

28.50 

16.8 

i-7 

9.20 

1.62 

1.83 

160 . 

22 

856 

444 

31.1 

13.05 

33.77 

17.4 

1.8 

8.94 

1.68 

I.9I 

All sizes . 

378 

439 

211 

27.7 

1369 

28.27 

14.7 

i.7 

10.88 

1.88 

I.96 


The relation of the labour income to the number of days' work for 
men and horses for farms divided into four groups based on the number 
of man-work units (productive days' work per farm) is recorded in TableJX. 


Table IX. — Relation of units of work to labour income. 


Man work unite per farm 

Number 

of farms 

Man 

work 
units per 
farm 

Horse 

work 
units per 
faim 

Average 

size 

of farm 

Labour 

income 

Adjusted 

income 

300 and less. 

117 

211 

i 

III * 

Acres 

49 

$ 

836 

1 

1 Per cent 

78 

301 to 500 . 

129 

395 

198 

88 

703 

94 

501 to 700.. 

89 

5B8 

278 

116 

1083 

112 

701 and over .. 

43 

878 

378 

* 5 * 

1668 

152 

Average . . . 

378 

439 

211 

90 

789 

IOO 


Table X brings out a point of special interest. The small farmer 
cannot afford an adequate equipment of labour-saving machinery, and the 
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relative expense of implements is greater because of the smaller use that 
can be made of them. 


Table X. — Relation of size of farm to use of machines . 


Size of farms.acres 

60 and less 

61 to 100 

101 to 160 

Over a 60 

All farms 

Number of farms. 

115 

128 

113 

22 

378 

Items of equipment (i). 

Per cent of 

Per cent of 

Per cent of 

| Per cent of 

Per cent of 

farms 

reporting 

farms 

repoiting 

farms 

reporting 

farms 

reporting 

farms 

reporting 

Disk harrow. 

22 

27 

39 

64 

31 

Roller. 

78 

91 

94 

96 

88 

Corn planter. 

43 

63 

74 

82 

6l 

Grain binder. 

3 i 

7° 

84 

86 

63 

Grain drill. 

49 

74 \ 

90 

96 

73 

Hay loader. 

— 

5 

23 

27 

10 

Hay tedder. 

1 5 i 

69 

Si 

86 

68 

Manure spreader . 

36 

65 ; 

82 

100 

63 

Silo . 

3 

12 j 

24 

45 

15 

Ensilage cutter and feed grinder . 

26 

44 

50 . 

64 

42 

Engines . 

23 

38 

5 ° 

64 

38 

Cream separator . 

16 

9. 

10 

5 

11 


(1) Practically all farms reported wagons, buggies, plows, barrows, mowers, rakes, cultivators, and 
harness. 


With regard to the relation of yield per acre to the size of farm, it is 
important to note that the yields on the small farms are no greater than on 
the large. There appears to be very little relation, on the farms in this 
district at least, between the size of farm and yield per acre for any kind of 
crop. 

On the other hand, there is a very distinct relation between the yield 
per acre and the labour income. The writers make this point clear by 
tabulating the adjusted labour incomes of the farms in the district divided 
according to the “ crop index ” of the group to which each farm belongs. 
Thus, if the average quantities of different crops, a, b, c... are produced on 
a total area %, and if on a particular farm it is necessary to devote to the 
production of the same quantities an area y, then the “ crop index ” for 
that farm is given by xfy. 

In Table XI the farms are divided according to the crop index of each 
farm. It is evident that good yields (crop index 100-140) are more profit¬ 
able than very high yields and much more profitable than very small 
yields. 
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Table XI. — Relation of crop index to labour income . 


Crop index 

Number 

of 

farms 

Average 

labour 

income 

Average 

adjusted 

income 

Average 

size 

of farms 





Acres 

84 and less. 

75 

360 

49 

89 

-85 to go.. • 

1 91 

616 

74 

90 

100 to I14 . 

I 107 

0 

c- 

00 

108 

89 

115 to 139. 

; 

I 183 

153 

9 i 

140 and over. 

13 

I 005 

130 

82 

Total . . . 

u> 

•^1 

00 

789 

100 

go 


Table XII. 


' 

Divided according to receipts per cow 

Number 

of 

farms 

Receipts 

per cow 

Adjusted 

income 

Labour 

income 

50 and less. 

48 

$42 

% 

55 

$418 

51 to 60 ..... :. 

43 

63 

102 

592 

61 to 70. 

27 

57 

92 

783 

71 to 80 ... ..s 

5 i 

75 

99 

782 

81 to 90. 

! 24 

i . 86 

III 

831 

91 to 100 . 

| 39 

! 96 

137 

I 185 

IOI to 120. 

! 29 

no 

162 

I 422 

Over 120... 

28 

138 

175 

I 602 

Total . . . 

289 

80 

III 

906 


Table XIII. 


Diversity index 

Number 
of farms 

Average 
labour income 

Average 
adjusted income 

Average 
size of farms 




% 


Less than 1 to 2.9 .... 

79 

$663 

82 

83 

3 to 3.9.. 

107 

00 

M 

90 

90 

4 to 4.9. 

125 

888 

114 

94 

5 and over. 

_!!_ 

866 

1X2 

90 

Total , . . 

378 

789 

XOO 

90 


























Table XIV. — Distribution of farm expenses. 
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Share- 

rent 

tenant 

W V 

0 00 H 0 « « 1 tM t WO l OwH' 4 -' 4 *«ONr^.C^sh<N 

„ «Sco >o w 0 o* 1 d vo* h ^ rn o n 'O d d h h d o’ 0’ w* 0’ 1 1 

fO H 1 H 3 [I 

0*001 


Cash- 

rent 

tenant 

CO v 
lO O 

co fO « 00 « h ri- h °q CP> vC co ^ co O co ir> cn in Q 

$ ch to h ho I w co h c$ w d <n d d w 0* 0’ d <s «s 0 

H 1 M w 1 N 

1.000 

i 

hi 

V 

H « 

<n w vn t-s0 co w 00 i>.00 o\ vq 00 w h n tj-oo h 10 q n >n 
^ h o’ h d fo t d d vd h | d c 0 d d d h m d ,0* id do 

N » N <N * 1 

100.0 

Total 

for 

tenant 

farms 

124 

190 ■tqco m © q « tj- ci q« n rt- tj-o coiq « rn n ( 

5? couSchM h h | d oi w pi 0* co h 1 o’ w h q 6 pi J> o’ 

<n in* h * > 1 

O’OOI 

Special 

farms 

is 

« 

'j-o H fONO H o to HC^NOOWH Tj-co w o N co W rh J 

| ONO | HO « o d o* d o d O Hcodd| 

0*001 | 

Total 

owner 

farms 

00 

is 

to 

co q q q oo o h cj n to o h co co co ^ o <s o> rs w i 

d »n c m m m o o* oo h o’ pi o’ 'f pi d h pi o o woo 

N H W 1 » V 

o 

o* 

o 

H 

£ 

H 

& 

► 

O 

e» 

w 

H tO O O H fs N t*s CO H CO t^'vC CO ( CO CO H o avq 

^ vd co id w o’ o’ d h h h | h d fo h | o h pi | o h in | | | 

100.0 

0 

0 

« M 

W 

H 

VO 

r^oOicoNoo o o tncoo Niflo -t m in n t>-c n}-w 

* 0 vd^ld H H d | do H d N d 4 CO | d H N d d H NO | | 

100.0 

ror to 
120 

« 

to 

q oo CJ o « t w w o o «>. -e- w co n go co co 

s? 4 Ifl « d H H | H d M H N o’ PI H O O H H o O H ITl | j | 

N M * W H II! 

0*001 

Acres 

81 to 
100 

8 

o h ino n oq h q o >n co t>- h o w tj- -e-co co t>-cq es w 

s?ao ci-^M h o o’ o nh | n o’ d «’ o 6 m h o’ o* w d o’ 

° N w * w »» 

100,0 

So 

VO 


t h h t pi oi ^ h to 'ooo co cj-o o too c^co 

^ to o h h o’ h oo* h on'o 4 - cd o *h n o* o’ w vd 

° N H 1 H H * III 

0*001 

So 


t \0 N O d H H IN o CO C n^CO W w ^ tNOq H CO <s 

s? d to pi h w o o h n o’ *d cd o’ o' h h o’ d ci n o’ 1 

H W H » W 1 1 

0*001 

1 

2. 

1 

£ 

o d h i>.o NCfOifONpjtqininNopi 

5$ cd to w n h h 4 w pi o’ td h o’ o w h o’ o pi od o’ 1 

H M * <M 1 M II 

0*001 



-— 

Board, paid labour . 

Family labour . 

Machinery repairs . 

Building repairs . 

Drain repairs ... 

Feed, silage, etc . 

Feed, grain, etc . . 

Feed grinding . 

Ice and milk haul . 

Horseshoeing . . 

Breeding fees, vet . 

Seeds, plants, etc, ......... 

Fertilizer . 

Spray material .. • • • 

Twine . . 

Thrashing . . 

Pressing . 

Machine hire ............ 

Fuel, oil, barrels, etc. .. 

Insurance . . \. 

Taxes .-. 

Miscellaneous ........... 

Mushroom spawn.......... 

Cash rent ... 

Total . . . 



ft) X<e59 than one-tenth of 1 per cent. 
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The relation of the receipts per cow to the labour income is of the first 
importance in a district devoted to dairy fanning and this is set out in Ta¬ 
ble XII. No farmer in this district went to too great an expense to obtain 
a high yield of milk per cow. 

In a similar way the labour income has been studied in relation to the 
combined effect of crop index and receipts per cow, the efficiency of farm 
labour and the “ diversity index ” of the farm The last term requires 
some explanation; it might also be called the “ specialisation index 
To find this index : Take the sum of the costs for each branch, divide the 
cost of each branch by this sum, square each quotient, and divide unity 
by the sum of these squares. The relation of diversity index* to labour 
income is given in Table XIII. 

Table XIV shows in detail the nature and relative amount of expendi¬ 
ture for various purposes on farms of different sizes, on special farms, on 
cash-rent farms and on farms run on a share basis. 

The writers have calculated also : the feeding cost per animal unit — 
the area under cereals, hay and pasture per animal unit — the amount 
of silage made and fed per head of cattle, divided according to the amount 
of stock on each farm — the rate of depreciation of dairy cows and farm 
horses — the value of farmyard manure per animal unit. These are the chief 
points in the complete analytical study which includes fifty tables of 
numerical data. 

1115 - Study of a Small Holding at Kirberg, District oi Wiesbaden, Germany.— bender, 

Emile, in Illustnerte Landwirtsckafthche Zeitnng, 35th. year, Nos. 99 and 100 Berlin, 
December 11 and 15, 1915. 

Introduction. — Taking as basis the classification of agricultural 
holdings adopted by the Imperial Bureau of Statistics (x), small and medium 
holdings occupy 81 per cent of agricultural land in the district of Wies¬ 
baden. In all Prussia the Wiesbaden figure is only surpassed by the district 
of Lunebourg, with 86 per cent of its area in small and medium holdings. 
But if we compare the number of holdings improved by the owners, whose"" 
chief occupation is agriculture, the district of Wiesbaden takes the lead with 
182 holdings per 2471 acres (1000 ha.), with the exception of the district of 
Coblence. Nassau, district of Wiesbaden, is clearly a typical country 7 of 
small and medium proprietors as well as of small and medium holdings. 

Situation , Climate , Extent and Distribution . — The holding studied lies 
in the old market town of Kirgberg, near Limbing, 7.5 miles from the coun¬ 
ty town and 47 miles from the railway station at Niederbrechen. The 
climate is temperate; altitude varies from 574 to 984 feet. The country 
is slightly 5, undulating and includes about 1000 acres of public woodland 
and 2 220 acres of arable fields and meadows (meadows : 10 per cent), of 
yffiich about 370 acres are estate (Domanen) and 216 acres are in trust (Fi- 
dei-Kommis, or land let cut in plots of 6.2 to 9.3 acres). The areas of the 


*^1) Small holdings: less than 5 acres. Medium holdings 5 to 250 acres. Large hold- 
over 250 acres. 
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holding in the township are fairly uniform, ranging from 6.2 to 37 acres 
only. 

The holding taken as a type has an area of 31.66 acres divided as fol¬ 
lows : 


Arable . 2S -37 acres 89.6 per rent 

* Pasture. 3.29 ” I0>4 >. ■■ 

* 

The arable land is divided into 45 plots,- varying in size from 0.31 to 
1.54 acres. These are cultivated on the three course rotation, usual in this 

district. . " ." 

Cultivation. — Rye follows potatoes or fodder-beets ; in'1014, the year 
to which the report refers, it occupied 6.0 acres. ’ " '" *’ 

Wheat follows clover and beets (harvested late) on 2.74 acres Before 
sowing, the grain is treated with 2 per cent solution of copper sulphate 
An area of o.qo acres, also sown with corn, had to be resown tnna-K a* +v,J 
wheat was damaged by crows and mice. ' aS 6 

The stubbles are turned in by surface ploughing, followed by the har¬ 
row. In autumn harrowing and deep ploughing is done, then, ’in spring, 
another harrowing preceds the drill The amounts of seed used are as 
follows: 


Oats ” Beseler II ”. 

” ” lyochow Gelbhafer ” ... 

Barley mixed with clover .... 

” without clover. 

1 

The barley most grown is Goldthorpe ; on poor soils the earlier sort 
Schwanenhals has been tried. The barley is used as fodder on the holding, 
a small amount only being sold to the brewery. 

Clover occupied, in 1914, 3.0 acres and potatoes 3.8 acres. For the lat¬ 
ter the preliminary cultivation of the soil is very thorough. Stubble is 
turned in and dung ploughed under, followed by light harrowing. In au¬ 
tumn deep ploughing and in spring the Cambridge-roUer and the harrow 
are used, and lastly the furrows* are made with the ridge-plough. After 
setting, the furrows are closed by the ridge-plough then, according to cir¬ 
cumstances, comes the roller, the Catnbridge-roller or the harrow. Tater 
the horse-hoe and hand weeding are employed between the rows and finally 
the ridge-plough is used again. 

Modrows Industry is the potato most favoured and, as early varieties, 
the following are grown in turn: Kaiser Krone, Gelbe Zwickauer, Ella and 
Royal Kidney. 

In 1914, 2.5 acres were devoted to beets following oats. The soil is 
prepared in the same way as for potatoes, the seeds ,are either sown at 10 
inches apart then planted out at the end of May or sown direct with the drill. 
For some years past, sorts specially selected for yield have been used, no- 


bushels 

area 

per acre 

sown 

2.S-3-2 

5.06 acres 

2.3-2.S 

1.80 ” 

— 

2-53 ” 

— 
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tably Teutewitzer for sowings intended to be replanted and Eckendorf 
for sowing direct. 

Manure. — The abundant stock supplies plenty of dung and liquid 
manure as much concentrated food is bought and the manure is carefully 
stored. The latter is only applied to the roots at the rate of 20 tons per acre. 
Potatoes get besides 268 lbs. of “ A. S. 7 X 9 ” (ammonium superphosphate 
giving 7 % amtnoniacal nitrogen and 9 % water soluble phosphoric acid) 
with 134 lbs. of potash salt. 

Beets receive the same manure, plus 8000 to 9000 galls, of liquid ma¬ 
nure and268 lbs. of kainit per acre ; while rye has 268 lbs. of " A. S. 7 X 9 ” 
535 lbs. of basic slag, and 9.000 galls, of liquid manure. Wheat is not ma¬ 
nured after clover; after beets, 535 lbs. of basic slag followed by 71 lbs. 
of nitrate of soda in spring. Oats are given 268 to 357 lbs. of " A. S. 
7X9” and, on poor land, a little liquid manure. Barley mixed with 
clover receives 535 lbs. of slag and 357 lbs. of kainit per acre ; pastures are 
manured in a similar way. 

The soil has been examined by the Weileburg vSchool of Agriculture 
and found to be very deficient in lime. Potash salts are not much used in 
the district, yet they are very effective as shown by the following experiment 


made in 1911: 

Yield 

Manure (plots of 0.62 acre) of beets 

12.3 tons of dung -{- 2,200 galls, of liquid manure + Ho lbs. of super . 15.06 tons 

12.3 tons of dung + 2,200 gaUs. of liquid manure + no lbs. of super -f 330 

lbs. of kainit. 18.06 ” 


The beets from the plot dressed with kainit kept much better than those 
from the other plot. 

Yields. —* The following Table gives the yields from 1896 to 1913. 


Average yields per acre. 



Rye j| Wheat 
(Bushels) (Bushels) 

i Oats 

1 (Bushels) 

Barley 

(Bushels) 

Potatoes 

(Tons) 

Hay 

(Tons) 

Year 

Old local rye 

Petkuser 

Molds red prolific 
since 1902 

Square head 

Heines Erlrag 
, reichster 

Beseler II 

to 

!| 

II 

> 

Old local barley 

Goldfchorpe 

Magnum Bomun 

Up to date 

J 

Cimbals Neue 
Export 

Professor 

Wohltmann 

Industrie 

§ 

* 

CM 

*S8 

& g.s 

0 w « 
»d-o »d 

h jd 

Average 1896-1905 

37-2 

1 

33-3 

_ 

56.3 



30,3 
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— 
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— 
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6.45 
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4.62 
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— 
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— 
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— 
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8.92 

6.37 

— 
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— 
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— 
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— 

9-87 

5-33 

7.01 
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— 
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— 

— 
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— 

— 

34.I 

— 
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— 
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— 
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— 

— 
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— 

— 

— 
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5.06 
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39.7 


— 

85.4 

91.8 

~~ 

58.6 
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— 

— 

— 

1145 

7,8o 

6,13 
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The exact yields of straw and beet are not known. With regard to 
wheat Molds Red Prolific was chosen in 1911 as it stands cold well and the 
grain, owing to its good milling quality, fetches a better price than other 
foreign sorts grown in the district. Squarehead does not stand the winter 
well and yields poorly, so it has been given up. Criewener 104, a good 
yielder but rather late, has also been tried as well as Strubs square. 

Broad casting was dropped in 1911 ; the drill was introduced very 
opportunely, as this year was exceptionally dry. 

Agricultural improvements. — The old organisation was changed in 
the autumn of 1905 and from this date progress has been rapid. For¬ 
merly the approaches to the holdings were sown and their use forbidden 
by police order, from seed time to harvest. Now, plots of less than 0.3 
acre have vanished, and the area includes only 4600 plots instead of 8000. 
Unfortunately they are still too small for harvesting machines to be used. 

Other agricultural improvements are : new drainage systems and re¬ 
pair of existing systems ; clearing of watercourses and levelling of the soil. 

Stock. — The holding studied carried 14 head of cattle, equivalent 
to one animal, weighing 1 100 lbs. to 2.9 acres, compared with one animal 
to 5.7 acres for* the period 1896-1905. The increase is due to the growth 
of vegetable produce and the dearness of meat. Efforts are made to obtain 
a good yield of milk, as well as to find animals well shaped and easy to 
fatten ; the average weight of each cow which varied from 992 to 1 047 lbs. 
10 to 15 years ago, is now 1 272 lbs. The yield of milk has also gone up from 
600 to 620 galls, in 1906 to 700 galls, in 1913. .The stock is grazed on the 
parish land for the first year, for the second year on the Simmenthaler 
pasture in the Oberlahn district. 

The holding supported an average of 18 pigs, with a live weight of 89 
to 112 lbs. per acre. Breeding has been given up and animals bought 
at 6 weeks are fattened and sold at 6 months. 

Public woodland . —* The public woodlands, which occupy about 1000 
acres, are on deep sandy soil; their net yield per acre only reaches 3 
A century ago, one eighth part of these woods was pasture, but the forest 
department objected to their restoration to their old state. 

Labour . - By comparison with the Eastern provinces, the district of 
Wiesbaden, thanks to its small holdings,is particularly well off with regard 
to labour. It took only 835 out of 367 364 foreign labourers employed by 
German agriculture, whose importation was approved by the 0 Deutsche 
Arbeitzentrale ” for 1912-13. 

With regard to the transfer of rural property, it should be noted that 
a peasant takes over this father’s holding when he is about 35 years old. 
The lather can still look after the stock and the mother manage the ho me,. 
Often one or two of the brothers or sisters of the young holder are unmarried 
and help him as paid workers. Otherwise he hires a labourer or woman 
worker. The children of the holder also help on the holding. After some 
years hired labour can be replaced by that of his grown up children. The 
holder enlarges his farm by buying or renting new plots; he saves money 
or pays off his debts. Between 24 and 26 the eldest son marries and settles 
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down with his wife in the parental home. The old people continue to 
manage the holding for some years. The young wife brings as her dowry 
some land and often a little money. These plots are worked along with 
the parents’ holding to the advantage of the young couple who thus begin 
at once to increase their property. 

1116 - Statistical Report on the Influence of Distance from Market on the Value of 
Rural Property in Missouri U S. A. — Johnson, 0 . R. in Freeman's Farmer , Vol. 70, 
No. <5, p. 11. North Jakina, Wash., May, 1916. 

The statistical report, by the Missouri Agricultural Experiment Sta¬ 
tion, on 650 holdings in Johnson county, was designed to show within 
what limits distance from market affected the value of the holdings, and has 
given the following Jesuits: 



Class „ 

Distance 
from market 

Number of holdings 
per class 

Mean value 
per acre 


— 

— 

— 

$ 

I . 


2 miles 

79 

78 

II . 


4 » 

183 

70 

Ill . 


6 » 

126 

61 

IV . 


8 » 

113 

55 

V . 


10 » 

149 

5 6 , 


Class 

"Value 
of holding 
per acre 

Number of holdings 
per class 

Distance 
from market 
miles 


— 

$ 

— 

— 

I . 


. . more than 100 

42 

2,5 

II . 


80-100 

62 

3,0 

Ill . 


0 

co 

& 

275 

5 ,o 

IV . 


. . 40- 60 

246 

6,2 

V.. 


. . less than 40 

25 

5,5 


The low unit value of the 25 holdings in group V is largely due to the 
poor quality of the soil; this factor is here more important, in fixing the va¬ 
lue, than distance from market. 


agricultural industries. 

1117 - The Use of Cider Apples and Cane Sugar in a Beet Sugar Distillery. —gaillard, 

& in Comptes Retidits de VAcademie d? Agriculture dc France, Vol. II. No. 24, pp. 676-681. 
Paris, 1916.. 

At the beet sugar distiller} 1, of Oisement, in the department of the 
Somme, experiments were carried out on the mixing of cider apples 
and cane sugar with sugar beet, or sugar beet molasses. 

The apples were treated in two ways ; they were either mixed with su¬ 
gar beets in the washing machine and then cut into the usual long narrow 
slices and handled as beets, or they were put into the diffusion cylinders 
alone in the form of thin fiat slices x / 6 in. thick. As apples contain very little 
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yeast food a certain number of the diffusion cylinders were charged with 
beet and each day some juice was withdrawn from them and added toge¬ 
ther with nutrient salts to the apple slices in order to assist fermentation. 
The yield of alcohol frorfi the apples was taken as the difference between 
the total yield and that of the added beet juice. It amounted to not quite 
10 gallons of rectified alcohol (ioo°) (rectified spirit and fusel oil) per ton 
of apples. It should be borne in mind that the experiment was carried 
out at the end of December 1915 and during the month of January 19x6, or 
in other words at a season when the sugar content of apples was daily 
decreasing. 

In the case of cane sugar, a starter was prepared at the outset, using 
a solution of beet molasses of a density of 1.055 to 1.060 and containing 2.4 
to 2.5 gms. of acid per litre (expressed as sulphuric acid). To this, nutrient 
salts were added at the rate of 0.5 per cent of sulphate of ammonia and 0.6 
of phosphate of soda. The starter was inoculated with yeast obtained 
from a grain distillery and fermentation was kept active by aeration. For 
the experiments, large vats of about 5000 gallons capacity were used and 
these were one third filled with starter. The cane sugar juice acidified till 
it contained 0.7 to 0.8 gm. of acid per litre, was then run into the vats on 
the top of the starter, the proportion of cane to beet sugar rising very gra¬ 
dually from 4 :20 to 80 :20. It was found that 18.3 lbs. of cane sugar were 
required to produce 1 gallon of rectified alcohol (rectified spirit and fusel 
oil). The cane used had a polarisation value of 92. 

1118 -Refraction Constants of Various Vegetable Fats and.Oils.— HEEtf,F.in Bulletin 

de rCffi.ee colonial , Vol. IX, No. 102-103, pp. 267-276. Melun, 1916. 

A number of vegetable fats and oils originating from the French co¬ 
lonies were examined at the French Colonial Office with a view to determin¬ 
ing the relationship, if any, between their refractive indices and other con¬ 
stants in common use, and their chemical composition. 

The samples were ground in a mill and extracted in the cold with 
benzine -which was afterwards distilled off in a warm bath, the residue being 
finally raised to ioo° C. to drive off any remaining traces of benzine. Fats 
or oils thus obtained were filtered before having their refractive indices 
determined in a Fery refraetometer. The results are set out in the adjoin¬ 
ing table, and the writer draws the following conclusions : 

1) The determination of the index of refraction yielded a very reliable 
means of estimating the chemical purity of any fat or oil. For instance the 
oil of Thea sinensis gave a refractive index of 1.4707 to Tsujtmoto in Ja- 
' pan, and an index of 1.4706 in the present investigations. Other constants 
showed far greater variation more especially those resulting from chemical 
tests ; it would therefore appear that the measurement of physical cha- 
racters is a much more accurate guide to the purity of fats and oils than 
is that of the chemical characters, 

^2) Except in the case of Ricinodendron africanus the index of refraction 
; always varied with the iodine value. 

3) As a rule the index of refraction increased as the saponification 
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Composition and Constants 
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of Various Vegetables Fats and Oik. 
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industries depending on animal products 


value decreased. Exceptions to this rule were the oil of " I Sano ” and the 
fat of Ricinodcndron africamis . 

4) No relationship could be traced between the index of refraction and 
the remaining constants, i. e. acidity value, Reichert and Hehner numbers. 

5) With regard to the influence of the chemical composition on the in¬ 
dex of refraction, it is obvious that the value of the latter must be dependant 
on the actual constitution of the fat or oil. Inasmuch as each fat or oil 
consists of mixture of the fatty acids or of the glycerides of the fatty acids, 
the refractive index of the whole substance must be influenced by the re¬ 
fractive indices of its component parts. 

If the fat or oil be a true mixture and the optical characters of each of 
its constituents were known it should be possible to calculate either its 
refractive index from a quantitative chemical analysis or vice versa . Rut 
up to the present no other refractive indices beyond those of stearic, palmi¬ 
tic and oleic acids have been determined and the indices of all the glycer¬ 
ides have still to be investigated. Under these conditions it is very diffi¬ 
cult to say with any degree of certainty whether fats and oils really consist 
of true mixtures and whether it will ever be possible to check experimental 
results by calculated values. The only example at present available in 
this connection is the fat of Penladesma butyracea which consists of 90 per 
cent of stearic and palmitic acids with 10 per cent of oleic acid. Its re- 
, fractive index works out to 0.512 at 79 0 C.; practical tests gave 0.530. 

1119-The Grading Of Milk. — Kelly, E. in Hoard's Dairyman , Vol. Iyll, No. r, pp. 1 
and C\ Fdrt Atkinson, Wis., July 28,1916. 

The grading of milk is made necessary by the fact that it costs more 
to produce milk of one quality than of another, and that the producer 
ought to be paid accordingly. A first attempt to sell a very pure milk 
in the United States was made about 25 years ago when a “ certified ” milk 
was put on the market in New J ersey. This was intended for infants and 
invalids and was produced under strict medical supervision and at a great 
expense. Since then several health departments have granted permits 
for the sale of “ inspected ” milk which is not of such high quality as the 
certified milk, but still considerably better than the average supply. Suck 
inspected milk usually fetches one or two cents per quart over and above 
the current price. 

Grading may be done either by the milk dealer from purely business- 
motives, or by the town or state officials for the benefit of the consumers. 
Three principal factors determine the quality of the milk, i. e, its fat content 
the number of bacteria it contains, and the sanitary condition of the dairy 
farm where it has been produced. Some dealers grade milk on the fat 
content alone, others only on the standard of the cleanliness at the dairy 
farm, while a lew health authorities simply use the bacterial counts. 

As an example of payment for graded milk: one large dairy company 
buys on a schedule in which prices are quoted for each month and for milk 
with a fat content ranging from 3 to 4.2 per cent. During the six winter 
,, months a difference of 4 cents per point is made for each 100 lbs. of milk; 
■ ; S in summer the difference is 3 cents per point. This amounts to 40 cents* 
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a pound for butcerfat in winter and 30 cents in slimmer. If the milk con¬ 
tains less than 8.5 per cent of solids non fat, 2 cents per 100 lbs. of milk are 
deducted for every point below the standard. There are also other de¬ 
ductions made as follows : 5 cents per 100 lbs. of milk if it is received at a 
temperature above 6o° F.; 5 cents per 100 lbs. if it contains more than one 
million bacteria per cc. ; and 2 cents per 100 lbs. if the condition of the home 
dairy is not satisfactory". 

As an example of grading by health authorities, New York City and 
Newark N. J. recognise four qualities of milk: A raw and pasteurised; 
B pasteurised ; C to be sold only for cooking. Daily sales for New York 
City- are divided as follows : 


50 000 quarts of giade A (raw) at 12 to 22 cents per quart 
145000 ** ” ” A (pasteurised) 10 to it ” ” ” 

2305000 M ” ” B ” 9 ” ” ” 

The main requirements for each grade are set out in the adjoining 
table. 


Grades of Milk Sold in New York City , 


Grade 

Health 

of 

cattle 

No. of bacteria 

No. 

of marks 
for conditions 
under which 
milk is 
produced 

| 

Remarks 

Before 

pasteuri¬ 

sation 

At time 
of 

delivery 

Temp. 

Age 

at 

delivery 

A raw 

Tuberculin 
test and 
general 
examiaa- 
tiOD 


60 000 

« J 

Equipment. 25 ■ 5o 0 F 
Methods. . 50 j 

j 

1 

i 

Not more 
than 36 
hours 


A pasteu¬ 
rised 

■ 

Gen eral 
examina - 
! tion 

J 

I.. 

200 000 

30 000 

Equipment. 25 
Methods. . 43 

50° F 

36 hours 
after pa¬ 
steurisa¬ 
tion 

— 

B pasteu¬ 
rised 

! * - 

1 

! ! 

I 1 

1 500 000 ( l ) 

j 

100000 

Equipment. 20 
Methods. . 35 

50° F 

» » 

_ 

C for cook- | d » 

ing | 

■ j 

i 

1 

300 000 (*) 

1 

300 000 

; 

1 

; 

40 

50° F 

i 

1 

48 hours 
after pa¬ 
steurisa¬ 
tion 

1 Sold only 

1 in cans * 


(1) Pasteurised in the city. 

(a) Pasteurised outside the city. 
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1120 - Pasteurization Of Milk in the Bottle. — In Pure Products Vol. XII, No. 8, 
pp, 3S5 392. New- York, August, iyt6. 

There are at present three methods by which milk is pasteurized : 
The “ flash ” or continuous method ; the “ holder ” or intermittent method, 
and the method of pasteurizing in bottles which is the latest device for the 
pasteurization of milk. 

In the “ flash ” process milk is heated at ibo° to 165° F. for 30 to 60 
seconds. This process has the disadvantage that the milk is often heated 
too high or is scorched, causing the milk to have a peculiar and unpalatable 
taste. In the “holder” process milk is heated to and kept at 140°F.to 
1450 F. for 30 minutes. The pasteurized milk should then be cooled and 
kept at a temperature below 50° F. The “ holder ” process, in which com¬ 
partments or tanks are employed, does not give a uniformly pasteurized 
product since the large volume of milk makes it impossible to heat it uni¬ 
formly, one coiner or section of the tank being always hotter or colder 
as the case may be. The tank being necessarily divided into compartments 
or sections, pockets are created making a positive circulation of milk and 
therefore a uniformity of temperature in the entire vat or compartments 
impossible. At any rate in both of these methods — the “ flash ” and the 
" holder ” process — a recontamination, while filling the milk into bottles 
cannot be avoided. The third method avoids the risk of recontamination, 
as the milk is first bottled and then pasteurized. 

Pasteurization of milk is frequently done very inefficiently, usually 
owing to ignorance or carelessness. , When the heat applied is insufficient 
either in amount or time of application, disease germs are not all destroyed 
and as a consequence epidemics of streptococci, sore throat, typhoid fe¬ 
ver, etc., have started. In order to obtain a uniform product it is essen¬ 
tial that not only the ^pasteurization process must be given the proper at¬ 
tention but that proper and efficient devices must be applied in the soaking 
and rinsing of the bottles. It is useless to apply the most complete pasteur¬ 
izing outfit if the bottles into which the milk is to be filled are not cleaned 
properly, and, on the other hand, it is insufficient to use a clean bottle if 
the pasteurization process is incomplete. The Barry-Wehmiller System 
of soaking , washing and rinsing of the bottles, clarifying of the milk, filling 
and pasteurizing of the filled bottles is said to be the “ last word ” in the 
production of a safe milk. A short description of this model plant may 
serve to give an idea of the arrangement and machinery used. 

As soon as the full cans are received from the wagons they are immedia¬ 
tely poured through a screened receiving pan from which the milk flows into 
two 2000 gallon Pfaudler Glass-Fined Receiving Tanks. 

. The tanks are lined with glass enamel on the interior and the inner shell 
provided with an outer jacket. Within this jacket circulates brine, which 
keeps the milk cold. The jacket is insulated externally with cork blocks. 
At the bottom of the tanks are perforated air pipes through which washed 
and filtered air is supplied under pressure from the aerator and compressor/ 
The action of this forced air keeps the milk in complete and constant 
agitation. 
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The milk kept in tanks is in contact with a much smaller surface than if 
kept in cans. The surface which 2,000 gallons of milk come in contact with 
if kept in 200 cans of ten gallons each represents 1.100 square feet whereas 
if milk is stored in a Pfaudler tank holding 2.000 gallons, it is in contact with 
but no square feet, or just one-tenth of the surface. In other words, 
by eliminating can storage the surface is reduced 90 per cent. The more 
surface the milk comes in contact with, and the longer the milk is kept, the 
higher the chances of an accumulation of bacteria. 

When readv for filling, the milk flows from these tanks into a milk 
pump which forces it to the floor above through a clarifier, thence direct to 
the bottle filler. 

The empty bottle cases are unloaded from the wagons and delivered 
by a gravity conveyor directly in front of the soaking machine. The 
bottles are taken out of the cases and put into the pockets of the soaker. The 
empty cases, after being cleaned, are deposited on a gravity conveyor which 
carries them to the discharge end of the pasteurizing machine ready to be 
refilled with pasteurized milk. 

Now the bottles pass mechanically through the soaker which consists 
of a large tank divided into from 3 to 6 compartments, all of which, except 
the last, are filled with hot water and caustic soda solution. The first com¬ 
partment of the soaker contains the strongest solution of caustic soda at 
a temperature of no 0 . The following compartments contain solutions of 
less strength at temperatures as high as 180 0 . The last compartment is 
kept filled with fresh water at a temperature of 8o°. 

The bottles are passed successively through these various compart¬ 
ments, occupying a total time of 20 minutes for the entire process. 

After passing through this soaking system, the bottles axe delivered 
mechanically to the outside pressure washing machine, where the outside 
of the bottles are washed by jets of Water under pressure, and the inside is 
filled with water at the same time, which frees them from the caustic soda 
solution to w T hich they have previously been subjected. The bottles are 
then passed mechanically to the large inside pressure washing machine in 
which they are thoroughly cleaned, each bottle being subjected to five succes¬ 
sive washings in the inside. Three of these five washings are by means of 
water circulated under pressure by a centrifugal pump at 65 pounds per 
square pressure by a centrifugal pump at 65 pounds per square inch. The 
final two washings are performed by water directly from the fresh water 
supply. The water used in these final washings is the only water actually 
consumed as all the other water is reused. 

During this process of interior washing, the bottles are once more 
washed externally by jets directly from above, which jets are also connected 
with a pump and supplied by reused water. The greatest efficiency is 
therefore, obtained with a minimum amount of fresh water expense. 

After the final washing, the bottles are delivered mechanically on a 
brass platform from which they go to the filler. 

The filler passes them in a circular direction and fills the bottles at the 
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rate of from 60 to 90 bottles a minute. Each bottle is filled to a definite 
line, which can be altered as required. 

When filled, the bottles move mechanically to the crowning machine 
and are capped continuously with seals. The only labour required in this 
process is to keep the machines supplied with crowds. 

When this capping process is completed, the work of bottling is consid¬ 
ered 90 per cent , finished , as the only remaining work required is to 
place the bottles by hand into the baskets of the pasteurizing machine. 

The pasteurizing process is entirely mechanical and requires one hour 
and twenty minutes. During this time the bottles are submerged slowly 
and continuously through the various compartments, bringing the tempera¬ 
ture of milk gradually up to 145 0 . The bottles then are slowly passed 
through water of this temperature for 23 minutes. After this treatment 
the bottles continue on their journey through water of gradually decreasing 
temperature until they finally reach ice-cold water, the passage through 
which takes 15 minutes. They emerge at the discharge end of the 
pasteurizer at a temperature of 36°. 

The delivery of pasteurized and cooled milk is continuous and is going 
on all the time the baskets are being loaded from the crowning machine. 

, The bottles are now taken out of the baskets of the pasteurizer and 
placed in the original cases which have been delivered as previously 
described. The filled cases are placed on a gravity conveyor which delivers 
them mechanically into the refrigerating room where they remain until 
required. 

The various sections of the pasteurizer are thoroughly insulated with 
cork for the cold sections, and asbestos for the hot sections thus preventing 
radiation of heat and cold and secuiing maximum efficiency of the ap¬ 
paratus. 

The motive power required for running the machines is as follows : 
The combined soaker and washer is handled by a 6 horse-power motor; 
the filler and crowning machine each require a % horse motor. The large 
pasteurizing machine is operated by a half horse motor. All these machines 
are large enough to handle 4 000 quart bottles per hour. The number of 
operators required for the entire system may be conservatively estimat¬ 
ed at six. 

The cost of operating this system is as follows : Six men at 15 cents 
per hour, 90 cents, or 22 l /> cents, per 1000 bottles. Steam and refrigera¬ 
tion, according to records since January 1st, amounted to 75 cents per 1000 
quart bottles : crowns for small neck bottles, 80 cents per 1000. This is a 
total of $ 1.77 per 1000 quart bottles. 

This plant of the Steinlage Sanitary Milk Co. is of unusual interest 
because it marks the beginning of a new application of pasteurization to the 
milk trade. It is the first milk plant in the United States to adopt the sys¬ 
tem in its entirety, including the small neck bottles. The Steinlage bottles 
are the same style as used for grape juice. 

The pasteurization of milk in bottles must be considered a progressive 



AGRICULTURAL PRODUCTS : TRADE 




step because the principle applied is a perfect one and the results are uni¬ 
form and positive. 


1121 - Digestibility of Very Young Veal (i). —Langworthy, c. f. and holmes, a. d. in 
Joimm o / Agricultural Research, Vol. VI, No. 16, pp. 577-5S8. Washington D. C., 
July 17, 1916. 

The sale ol calves aged less than 3 to 6 days is prohibited in the United 
States by Federal and State laws Yet in regions where the dairy indus¬ 
try is highly developed, milk is such an important product that it is not 
thought profitable to rear calves beyond the period when the mother's 
milk becomes saleable, and so, even though they cannot be marketed as 
butcher’s meat they are often slaughtered at 3 to 6 days old. 

The prejudice against young veal is inspired chiefly by a belief that 
it is indigestible and may cause physiological disturbances. In order to 
determine how far this belief is founded on fact, various investigators have 
compared the meat of very young calves with that of more mature calves, 
both in respect to their chemical composition and their digestibility. On 
the whole the balance of evidence goes to prove that very young veal is 
not unsuited to use as human food. As very little information, however, 
is available as regards the co-efficient of digestibility of very young veal, 
a series of experiments was undertaken, to determine the completeness 
of digestion of this material by the human subject in normal health. 

Five active young men were selected as the subjects of the experiments. 
An average of 237 gms. of meat (from calves not more than 5 days old), 
furnishing 78 gms. of protein or 75 per cent of the total protein of the diet, 
was eaten daily by each man. The results showed that the digestibility 
of total protein and that of the meat protein alone were practically iden¬ 
tical (92,9 and 92.7 per cent). 

The experiments were repeated with the same subjects, but using 
market veal in tlie place of the very young veal. The digestibility of the 
protein in the total diet was again 92.9 while that of the meat was 92.8. In 
other words very young veal and market veal were found to be equally 
digestible. No physiological disturbance of any kind were experienced 
by the subjects either during the experimental period or afterwards. 

1122 - Disadvantage of Selling Cotton in the Seed, — Cresswbll, c. f. United states De¬ 
partment of Agriculture, Bulletin No. 375, pp. 1-18. Washington, D, C. August 9, 1916, 

The practice of selling cotton in the seed, though less prevalent than 
formerly, is still fairly common in the United States. In regions where 
the crop is not grown in sufficient quantities to attract regular buyers, the 
producer is thereby enabled to raise cash on his harvest more quickly than 
he would by the sale of ginned cotton. As a matter of fact, the advan-. 
tage is a small one and only amounts to the saying of the time he spends 
in waiting his turn at the gins. Baled cotton being saleable directly to 
merchants and liable to make the farmer independent of the middleman, 
ginners do not encourage the sale of ginned cotton, more especially as in t 
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buying cotton in the seed, they take into account the speculative nature 
of the business and generally manage to secure a profit in addition to their 
regular ginning charge. According to the figures of the Bureau of Crop 
Estimates 8 to 9 per cent of the total cotton crop in the United States is 
sold in the seed, while the amounts in Virginia and Missouri rise to 60 and 
90 per cent respectively. 

In order to obtain reliable information as to the relative advantages 
of the two methods of marketing, an investigation was carried out in Ok- 
lahama during the season 1913-14. Every week a number of samples of 
seed cotton were collected in representative markets. Each sample weighed 
xo lbs. and with it was secured a record of the seller's name, the date, 
place of sale, and price per 100 lbs. The samples were all sent to Washing¬ 
ton where they were ginned and carefully graded. 

Eor the purpose of comparing the returns obtained by marketing the 
cotton before ginning, with its real value as determined b}^ the ginning, 
the price paid for seed cotton was converted into its equivalent price per 
baled lint as follows : 

Taking as an illustration a load of seed cotton which was sold at $4 
per 100 lbs. and which on being ginned yielded : 

30 per cent ot lint 

68 ” ” * ” seed 

2 ” ” " trash 

lyiixt used for bagging and tying at the rate of 22 lbs. per 478 lbs. (rated 


at the same price as the other lint sold). = 1.38 lbs. 

Therefore total weight of lint sold.= 31.38 lbs. 

Value of seed at $ 20 a ton.,.= $ 0.68 

Therefore payment for lint.= $ 3,32 

Ginning and baling charge at $ 0.070 per 100 lbs. « $ 0.22 

Therefore total cost to buyer of 31.38 1 bs. of lint.— $ 3.54 

Cost of 1 lb. of hnt or ” equivalent lint price ”. = $11.28 cents. 


By tabulating these “ equivalent lint prices ", wide variations were 
found to exist between the prices received for the same quality of lint in 
the same market and during the same w y eek. This amounted in one in¬ 
stance to as much as 5.21 cents per pound or $26.05 per bale. Moreover it 
commonly occurred that lint of low quality brought in more money than 
lint of higher quality. 

The fact that the proportion which lint, seed and trash bear to one ano¬ 
ther varies considerably in different samples and that it is impossible to 
estimate with any degree of accuracy either the value of these proportions 
or the quality of the lint before the cotton is ginned makes it impossible 
to fix a fair price for cotton when sold in the seed. Such a method of mar¬ 
keting is unsatisfactory to both buyer and seller. In some instances the 
producer will receive more for his crop in the seed than he would in the 
bale, but in the large majority of cases he loses. Both farmer and ginner 
are advised for the common good of all to make ginning customary, so that 
it may be possible to sell each bale on its individual merits. 
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1123 - Tendency Towards a Levelling ol Prices for Fresh and Frozen Meat. — Sagxikr, h. 
in Comptes Rendus des Stances ie VAcademic d’Agriculture ie France, Vol. II. No. 16, pp 
477-481. Paris 1916. 

The subject of frozen meat has been under discussion at the “ Aca¬ 
demic d'Agriculture ” on previous occasions and a report has been made by 
Tisserand on the progress of the industry in England. In the month of 
February of the present year (1916) the English Board of Agriculture pub¬ 
lished the returns for the imports of frozen meat into England during 1915* 
These show a considerable rise on those for 19x4 owing to the fact that large 
quantities of meat were reexported to France. Imports of beef rose from 
200 000 tons in 1914 to 300 000 in 1915 while the values increased from 
£8 735 000 to £ 17 798 000 showing a marked upwrnrd tendency in prices. 
So strong is this tendency that the difference in price between fresh and fro¬ 
zen meat is gradually being eliminated. Frozen beef wdiich sold for 4 3 / 4 d 
per lb. in 1914 was worth 6 y>d in 1915 (40 per cent increase) and in the 
course of that } r ear rose to 6 3 / 4 ^ and reached 7 3 4 d per lb. in January 1916; 

Mutton has passed through much the same changes, though the total 
imports are smaller than those of beef. Frozen mutton rose from 4 3 / 4 ^ 
per lb. in 1914 to 6 */ 2 d per lb. in 191*5 (or an increase of 50 per cent). Frozen 
mutton which came chiefly from Holland made a lower price than the 
frozen meat, the average price for 1914-15 being 5 1 j 2 d per lb. 
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diseases not due to parasites 

OR OF UNKNOWN ORIGIN. 

1124 - Investigations on the Formation of Crasks in Potato Tubers. — ztmmermann, 
H., in Zeitschnft fdr Pflanzenktankheitcn, Vol, 26, Ease. 5, pp. 280-285, Stuttgart, July 
30, 1916. 

In this paper the author gives an account of the investigations carried 
out during the years 1906-1915 by the section of plant diseases at the Ros¬ 
tock Agricultural Experimental Station, concerning the formation of in¬ 
ternal cracks in potato tubers. The results of these very detailed experi¬ 
ments can be summarised as follows : 

The cracks are formed in places where the fields have received too much 
nitrogenous manure. Owing to the low degree of starch formation the mid¬ 
dle tissue of the tuber is poor in starch and transparent in sections. This 
central tissue is naturally not rich in starch, and the formation of cracks 
in this region is probably correlated with the lack of starch and is caused 
by the characteristic growth which is encouraged in the tubers by too 
exclusive a treatment, with nitrogenous manure. The cracks,nearly always 
begin in the middle of the tuber ; when they extend to the outside, the po¬ 
tato is rotten inside owing to the inroads of bacteria. 

Often the middle of the tuber is discoloured and lumps of tissue are 
found instead of the cracks. Sometimes also the darkening of the central 
region is replaced by a brown zone extending inwards from the point of 
attachment of the stalk and stretching along the vessels, a feature which 
is also seen in the. potato disease known as “ Ringkrankheit 

The manures that chiefly encourage the appearance of these phenomena 
are: Chili saltpetre, farmyard manure, and serradilla used as a green ma¬ 
nure. It is stated that up to the present time the disease has only appeared 
in light soils. 

According to the author the disease is by origin related to the “ Eisen- 
(Bunt~) fleckigkeit ” and the “ Kringerigheit ” of tubers. It would be ne¬ 
cessary to experiment further before deciding whether metereological con¬ 
ditions play the same part. 
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The cracks are not only found in the tubers of potatoes, but also in the 
roots of mangold-wurzels, swedes and turnips. Probably they also ori¬ 
ginate from too much nitrogen. 


DISEASES DUE TO FUNGI, BACTERIA 
AND OTHER TOWER PLANTS. 

1125-The Physiological Races of Erysiphe gram inis on Wheat and Oats.— 

Reed, M. G., in University ot Missouri, Research Bullehn'So 23, pp 1-19 Columbia,Mis¬ 
souri, 1916. 

From the results of Marchal, Salmon, and the author's works the 
morphological species Erysiphe graminis D. C. (“ blanc des cereales”) 
should be made up of a considerable number of physiological races, of 
which each develops on definite hosts and is for the most part connected 
with only one genus. Thus, for example Erysiphe of barley lives on spe¬ 
cies of the genus Hordeum , the Erysiphe of wheat on Triticum , that of rye, 
of oats, and of meadow-grass, on Secale , Avena, and Poa respectively. 
Sometimes it has been possible to note the passaged the parasite from one 
genus to another of the plant hosts. According to Marchai,, the Erysiphe 
of oats can grow r on Arrhenatherum elaiiits and the Erysiphe of wheat on 
Hordeum syhatieum and on some species of Aegilops. However these 
cases are rare, for there is even, in nature, a tendency towards still greater 
specialization as well as towards physiological adaptation Salmon's 
work follows the same lines, the Erysiphe of barley cannot attack all the 
species of Hordeum. H. jubatum , H. murinum and H. secalimm are immune, 
while H. bulbosuM, H. deficiens, H. distichon , H. hexashchon, H. interme¬ 
dium, H. mmtimnm, H. mtlgare and H. zeoenton are on the contrary very 
sensitive. Most of the varieties of Triticum vulgare are very susceptible 
to Erysiphe, while the three varieties T, caesium, T. jerruginemn and T. 
pyrothrix show a high power of resistance. In the present work the ^re¬ 
sults of a long series of experiments are given relative to the physiological 
races of Erysiphe graminis in the genera Avena and Triticum. There is 
nothing in the experimental technique that is essentially new,inoculations 
were made with a scalpel, but also large quantities of conidia were scattered 
on the leaves and stem of plants. 

Triticum spp. - The behaviour of 161 species and varieties of Triti¬ 
cum has been studied. It is sufficient in this place to consult the subjoin¬ 
ed table where the relation of the varieties of 8 species or types of Triticum > 
to E. graminis is shown: 

In 101 varieties the infection reaches its maximum, 100 per cent, these 
are varieties that are very susceptible to the attacks of Erysiphe. The 
slight diminution that is seen among the 14 varieties of the second group 
has no specific value. The simple fact that one trial has given a negative 
result while in all the others the fungus develops freely cannot certainly 
be interpreted as the beginning of immunity. The same thing can also 
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Percentage infections 


Species or type of Triticum 

Varieties 

100 

90.99 

50-89 

10-49 

0.9 

Triticum compacium . 

6 

2 

1 

2 

1 

0 

T. dicoccum . 

24 

8 

3 

6 

3 

4 

T. durum . 

45 

36 

0 

6 

2 

1 

T. monococcum . 

6 

0 

1 

3 

1 

I 

T. polonicum . 

1 

j 10 

9 

1 

0 

0 

0 

T. Spelia . 

11 

8 

1 

2 

0 

0 

T. iurgidum . 

7 

3 

2 

2 

0 

0 

T . vulgare . 

1 52 

35 

5 

6 

3 

3 

Total . . . 

1 

, 161 

! 

IOI 

i 

14 

27 

10 

9 


be said about the third group with its 27 varieties, especially in considering 
the numerous sources of error (conditions of temperature, moisture, techni¬ 
que, etc.) which often interfere with the results in this kind of work . 

But when, everything else being equal, the results always tend to be 
negative, and when the percentage of infection falls below 50, it must be 
admitted that the case is different, and that the variety under examination 
is less susceptible than in those cases where artificial infection is almost 
alwa} T s successful. The varieties Triticum Fuchsii, " Common Emmer ”, 
c< Russian Emmer”, '/ Spring Emmer ”, ” White Emmer”, and “.Rhaphi ” 
of T. dicoccum ; the varieties T. durospermum, T, libycum and ”, Malaga ” 
of T. durum ; the variety T. vulgare of T. monococcum and the varieties 
T. caesium , T. erythrospermum\ T. ferrugineum, and T. pyrothrix of T. 
vulgare . are undoubted!}- all immune to a very great extent. 

There are some results of special interest, those which have been obtained 
with the wild wheat of Palestine which is considered by many authors to 
be a distinct species (T. dicoccoides Kcke.) and by others as a variety of 
T. dicoccum . This type of wheat should be very susceptible to the attacks 
of Erysiphe . 

With the exception of several species of the genus Aegilops which is 
moreover often considered as a sub-genus of Triticum , all the attempts 
at infecting grasses of various genera, Avena sativa, Bradlypodium dis- 
iachyum , Hordeum vidgate, and Secale cereale, have given entirely negative 
results. 

Avena spp. — 41 varieties belonging to 17 .species of oats have been 
examined, and, with the exception of A. bromoides Gouan. and of A. sent- 
pervirens Vill. which show a marked degree of resistance, all the varieties 
are shown to be very susceptible. The Erysiphe of oats can also develop 
on Arrhenatherum avenaceum Beauw. The proportion of infection is 14 
per cent. The parasite cannot however infect barley or wheat. 

The author's work gives many experimental proofs of the existence 
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and nature of physiological races in Erysiphe graminis , and further shows 
that the degree of susceptibility of the various varieties and species differs 
considerably, for it is possible in a limited number of cases to give rise to 
a perfectly immune condition. In such a case, the inoculation of conidia 
from the parasite produces no effect, or, at the most, it causes little disco¬ 
loured patches to appear on the foliar limbs. In the susceptible varieties 
the mycelium develops 2 or 3 days after inoculation in obvious patches 
which join together often to the extent of covering the leaves and stems 
with a continuous la3 r er of mycelium; on this layer conidia soon appear in 
considerable quantities. 

1126- Experiments on the Wintering of the Teleutospores of “rust* in Grasses.— 

Klebaen, H., in Zahuhnft fw Pflansenkrankheiten, Vol 26, Fa*c 5, pp pp 272-2*7, 

Stuttgan, July 30, 1916. 

These experiments were carried out to determine if the teleutospores 
retain the power of germinating after wintering in The earth. To this 
end, haulms of Agropynm re pens Beauv. and leaves of Phragmites communis 
were kept in pots, the plants having been attacked by Puccinia graminis 
Pers. and P, Phragmitis respectively. The pots were partly filled with 
sand and partly with garden earth, and were kept through the winter in 
the open. Teleutospores were also kept in a pot without a covering of 
soil for comparison. 

On March 30 the cultures of teleutospores were raised and dried. In 
the control made about April 15 the teleutospores kept under soil or sand 
had germinated better than those kept in the air. The cultures raised 
on April 30 germinated equally well (May 8). The pots were left in the 
open until the end of April, then they were placed in the glass-house, but 
without watering. On May 25 when other cultures were taken up, the 
soil of the pot was still damp; in P. graminis the power of germination 
was good, in P, Phragmitis it had suffered a little. 

In conclusion, the teleutospores of <f rust ” in grasses, that have been 
wintered in the earth, germinate in the following spring at least as well 
as those that have been exposed to the air. From which it follows that, 
in practice, the haulms of attacked cereals after wintering in the earth, 
in the next spring can reinfect the host of the aecides though not the ce¬ 
real itself. 

1127- Breeding Experiments with a View to Obtaining a Helianthus Resistant to 

“ rust” ( Puccinia. Helianthi), — See number 1072 of this Bulletin, 

U2 g - Mildew of Gereals (Sclerospora macrospora) in Spain (i).— akrophex.es, 

in El CuUnodor Moderno , Vol. VI, No. 4, 1 fig. pp. 4, Barcelona, 1916. 

In the province of Huesca (Aragon), the wheat harvest of 1915 suffered 
a loss of at least 40 per cent. This loss has been attributed to an attack 
of “ mildew 

The parasite has not so far been recorded on rice in Spain. 


(Ed.). 
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diseases or various crops 


i 129-Effect o! Certain Species of Fusarium on the Composition of the Potato Tu¬ 
ber. — Hawkins, R. A. in the Journal of Agricultural Research, Vol. VI, No. 5, pp. 183- 
196. Washington, D. C., 1916. 

Potato tubers are subject to the attacks of various parasitic fungi. 
Some of these invade the tuber, kill the cells, break down the cell walls, and 
cause, directly or indirectly, a more or less complete disorganisation of the 
host tissues. In the present paper the writer has given the result of a se¬ 
ries of researches on the modifications that are produced in the potato by 
Fusarium coemleum (Lib.) Sacc., F. oxyspormn Schlecht and F. radicicola 
Wollenw. Each tuber is cut in four and each quarter is placed- in a culture 
tube stoppered with sterile cotton w 7 ool. Of the four preparations, two act 
as control. This method gives results which are much more directly com¬ 
parable than those that would be obtained if different tubers w T ere used ra¬ 
ther than’parts of the same tuber, because the amount of sugar, starch and 
pentosan contained varies very much in different tubers. The most im¬ 
portant conclusions can be summarised as follows : 1 


Taber I. — Reducing Sugar and Sucrose Content of the Sound and Rotted 
Quarters of Potatoes. Expressed as percentages of the oaiginal wet weights). 


Sp. of Fusarium 

and potato number 

Reducing sugar 

Sucrose 

rotted quarter 

sound quarter 

rotted quarter 

sound quarter 

Fusarium oxysporum . . 

160 

O.04 

O.31 

O.IO 

0.66- 

» ..... 

159 

O.04 

0.2&- 

O 

0.67 

» . 

158 

0 

O.44 

O 

1*03 

F. coemleum . ... 

149 

O.I 3 

O.4O 

0.12 

0-39 

» .... 

150 

O.O4 

°-47 

O.24 

0.50 

» . 

151 

O.I7 | 

°-37 

O 

0.66 

F. radicicola . 

32 

O 

0.03 

O.O4 

0.24 

» . 

26 

0 

0,02 

O.O4 

0.19 

» ..... 

34 

0 

0.03 

0.02 

0.09 

» . 

4 i 

0 ! 

0,02 

0 

0.42 


As is seen in the table all three species of Fusarium use the sugars which 
in most cases disappear almost completely. The fungi secrete two enzymes, 
sucrase and maltase, which hydrolized the saccarose and maltose. The 
effect of the fungi on the starch is in marked contrast to their action on the 
sugars. -The amount of starch is undiminished, and there may even appear 
to be an increase due to the fact that the fungi build up material in the 
course of the examination. Fusarium consumes a considerable quantity 
of pentosans while leaving the methylpentosans untouched. 
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Table II. — Pentosan and Methyl - Pentosan Content of Sound 
and Rotted Quarters of Potatoes {percentage of pentosans> wet weight). 


Potato number 

: 

! Sound quarter 

Rotted quarter 

Total 

pentosans 

^ A j Methyl 

Pentosans 1 1 

^ ! pentosans 

i 

Total i 
pentosans | 

1 

Pentosansj 

| Methyl 
pentosans 

F. oxyspomm . . . 

: 

■ 29 | 

0.53 

°-47 1 

0.06 

! 

0.50 

0.35 

f 

0.15 

» ... 

• 30 

0.53 

0.41 ! 

O.I2 

0.46 

0.35 j 

O.II 

» . 

♦ 35 

°-45 

0.36 ! 

0.09 

°*44 

°*35 

0.09 

» .... 

. 40 

0.52 

0.42 

0 10 

0.37 

| 0.26 

O.II 

F. radicicola . 

. 171 

0.28 

0.23 

0.05 

0.25 

0.20 

j 0.05 

» . 

■ 174 

0-37 

0.32 

0.05 

0.29 ! 

j 0.24 

0.05 

» . 

• 176 

0.25 

0.19 

0.06 

! 

0.26 

0.21 

0.05 


It should be noticed, on the other hand, that the fungi grown in potato 
extract produce as much pentosan as methylpentosan, so that the given 
quantities in the table represent the difference between the amount of pen¬ 
tosan destroyed and the amount built up by the fungi. 

The crude fibre is a mixture of compounds, among which are some of 
the cell wall constituents, including cellulose. The distribution of the crude 
fibre is not as uniform as that of the pentosans. It is 3 1 / 2 to .5 times as 
abundant in the cortex as it is in the inner part of the tuber. Parasitic 
fungi raise the percentage of crude fibre a little, although the differences in 
question are always small. 

The substances which give mucic acid when boiled with the proper 
concentration of nitric acid are considered in this paper as galactans. The 
effect of Fusarium on these substances is shown in the following table : 


Table III. — Galactan Content of Sound and Rotted Quarters of Potatoes. 


Rotted with Fusarimn radicicola 

| Rotted with Fusarium oxyspormn 

Potato number 

Rotted quarter j Sound quarter 

Potato number 

■ Rotted quarter 

| Sound quarter 

27 

J 

1 

0.039 | 0.062 

166 

: 

O.O69 

0,071 

31 

O.033 J 0.060 

167 

0.068 

O.076 

42 

0.029 } O.030 

i 

172 

I 

O.oSl 

! 0.083 


All the species of Fusarimn examined gave practically the same results.. 
It is worthy of note that the grains of starch remain intact, while the 
monosaccharids and disaccharids are attacked by the fungi, although they 
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form a diastase which readily hydrolizes starch when it occurs in a gelati- 
nous condition. 

1130 - Fusarium radicicola, the Cause of Rot in Potato Tubers in the United 
States. — Pratt, O. A , in The Journal of Agricultural Research , Vol. VI, No. 9, 
pp 297-309, PL XXXIV -XXXVII, Washington, D. C., 1916. 

Fusarium radicicola Wollenw. gives rise to two distinct types of rot in 
potatoes : a dry rot and a soft or gelatinous rot. 

Dry rot (“ black rot ”) is characterised by blackening of the attacked 
tissues, which in time always acquire a dark sepia-brown colour. The fun¬ 
gus invades the host by three channels : 1) the point of the branch where the 
swelling of the tuber begins (“ stem-end ”); 2) lenticels ; 3) eyes. In the 
first case the parasite develops and extends throught the vascular system 
which turns black and dies, in the second case it spreads more or less com- 
pletefy round the tissues; finally, in the third case, it passes up the secondary 
vascular branches but scarcely ever reaches the central axis. 

Externally, infected tubers have a sunken brownish-black region. This 
type of rot is, especially noticeable in potatoes with round tubers such as 
Idaho Rural ” and “ Pearl In every case where infected material 
was isolated, F. radicicola and sometimes F. oxysporum as well were found. 
The latter should be considered as an occasional parasite, which gets into 
the tubers by the necrosed vascular bundles. When the spores of F . ra¬ 
dicicola were injected into the tubers and stolons of the potato the results 
obtained were definitely positive ; after longer or shorter periods of time, 
which vary according to thermal conditions, the characteristic symptoms 
of “ black rot ” appeared. 

In cases of soft rot (“ jelly-end ”), the fungus enters the tuber at the 
point of its formation and the infection spreads inwards ; although it spreads 
more quickly along the vascular bundles, it effects all the tissues to some 
extent. It is not long before the diseased parts become brown. This type 
of rot is found principally^ in potatoes with oval tubers, the Burbank group, 
for example Netted Gem There is no doubt, judging from the positive 
results of inoculations, that F. radicicola is able to produce jelly-end rot. 
But in isolating the pathogenic germs from naturally infected material it 
could be proved in almost all cases that, in addition to F. radicicola , there 
were also present other species of Fusarium such as F. trichothecioides and 
F. oxysporum. The last, as shown by r Carpenter's researchs, can give rise 
to a soft form of rot in tubers, and considering its almost constant asso¬ 
ciation with F. radiciola in jelly-end rot, the author is inclimed to believe 
that it is one of the factors in causing this disease. When tubers infected 
with " black rot ” are sown the crop obtained is to a large extent contami¬ 
nated, while sowing tubers infected with *' jelly-end ” rot does not seem to 
entail harmful results. 

F. radicicola is widely distributed in Europe and in America. In the 
United States it has ben reported from the following states; Idaho, Oregon, 
California, Nevada. Mississippi, New York, Virginia, and the district of 
Columbia. It is probably well distributed throughout the desert soils, 
wherejthe damage caused to the potato crop by this parasite can attain to 
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Percentage of Disease in Harvested Potatoes . 


| Percentage of disease in tubers 


Variety 

^Condition of seed 

i 

Vascular 1 

, infection j 

Tuber-rots 

Idaho Rural . . . 

| 

. . . Infected with blackrot . . 

1 

96 s 

S2 

Pearl. 

. . . do. . . 

44 ! 

40 

Netted Gem 

\ . . Infected with jelly-end rot , 

16 ; 

0 

Idaho Rural .... 

. . Disease free, disinfected . 

40 

0 

Pearl.... 

. 1 do. ... 

14 

I 

Netted Gem. . . . 

. . 1 do. 

10 1 

0 


enormous proportions ; in fact anything up to 80 per cent of the tubers may 
be attacked. On the other hand, in a fertile and well irrigated soil, previ¬ 
ously planted with grain or leguminous crops, the conditions are unfavoura¬ 
ble to the forms of rot mentioned above, and the percentage of infected tu¬ 
bers is always very low. 

Control of blackrot: 1) precede potatoes by a crop of lucerne or of 
other plants which can improve the soil ; 2) maintain the lowest possible 
temperature in all storage places. 

n'31 - Phytophthora sp., as the Cause of Black Thread Disease of Hevea bra - 
siliensis in Burma. — Dasttjr, I F , in Department o* A gw culture, Burma, Bulletin 14, 
pp. 1-4, 1 plate, Rangoon, 1916 

In Hevea brasiliensis black vertical grooves appear on those parts of the 
trunk that have been laid bare by tapping; these sink into the wood through 
the cambium. The infected parts crack and the latex oozes out and some 
times accumulates between the wood and the new cortical tissue that is being 
* formed. The latter withers and comes off leaving a deep wound or canker 
in the uncovered woody tissue. 

In this way the cambium can be absolutely destroyed. The destruction 
and alterations in the cambium put a stop to the ordinary renewal of the 
cortex, but there is an abundant proliferation of callous tissue, and the sur¬ 
face of the trunk which has become gnarled and irregular is not suitable 
for new incisions. In sections of the diseased tissue the cells are swollen 
without protoplasmic content, and filled with a yellow-brown gummy 
substance. 

The constant presence of intercellular, non septate hyphae at once sug¬ 
gests the existence of a species of Phytophthora , especially, when in addition 
to the disease of the trunk, a characteristic alteration is observed in the 
fruits, accompanied by an exudation of latex undoubtedly caused by a, 
Phytophthora . 

Cultures obtained from diseased fruits and inoculated into the stems 
of Hevea give rise to pathological symptoms identical with those described. 

Drought and light are important factors in checking the develop- 
' ment of the fungus, which requires moisture. The disease appears soon 
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after the rains break out and completely disappears after the close of the mon¬ 
soon with the return of the dry and sunny weather. 

The damage caused by “ Black thread " is very serious; in 1915 in a 
plantation of 77 000 trees in Burma, tapping was prevented in 12 ooo, the 
loss of rubber being estimated at two to three thousand pounds. 

Treatment: 1) the fungus fructifies very poorly on the stem but very 
profusely on the fruits which should be considered as the principal source 
of infection ; infected fruits should therefore be collected and destroyed when 
they first appear ; 2) pruning should be freely indulged in, so that penetra¬ 
tion of sunlight and free circulation of air are ensured ; 3) tapping should 
be stopped and the tapping cuts treated with a 20 per cent solution of car- 
bolineum every five days. 

1132 - Corticium salmonicolor (“pink disease”) of Cacao, in the Island of 

Trinidad, Antilles (t j. — Rorer, J. B , in Bulletin of the Department of Apiculture, Trini¬ 
dad and Tobago, Vol. XV, Part. 3, pp. 86-89 ,1 pi., Port-d’Espagne, 1916. 

At rare intervals during the past seven years the cacao disease known 
as "pink disease" has been recorded on several plantations in the nor¬ 
thern and eastern parts of Trinidad. The disease receives its name from 
the fact that the attacked branches, especially on the lower or shaded side, 
are covered with a pink incrustation which is the fruiting stage of the fun¬ 
gus that causes the disease, Corticium salmonicolor Berk, and Br. (and not 
C. lilacmo-hiscmn Berk, and Curt, as was formerly believed). 

Up to the present time the fungus is not a really serious menace to ca¬ 
cao cultivation in the West Indies. 

It can live at the expense of great many plant hosts and so has caused 
considerable damage elsewhere ; for example, to Hevea in the United States, 
to coffee in Java, etc. 

In the case of cacao the small branches, are most often attacked and are 
rapidly killed ; if the fungus in the course of its rapid development reaches 
the larger branches the whole crown of the tree may become infected. The 
leaves on the diseased branches wither, turn brown and fall to the ground. 

Where the disease occurs sporadically the infected branches should be cut 
out and burnt immediately. If the diseased parts have to be carried out 
of the plantations they should be put in bags to prevent the dispersal of the 
spores of the parasite. If the disease should assume serious proportions 
Bordeaux mixture or other fungicides could be usefully employed. This is 
a simple matter in cacao plantations or in rubber plantations where the 
plants are two or three years old. 

In cases of serious attack in old rubber plantations spraying is not re¬ 
commended on account of the almost insurmountable difficulties met with 
in treating large trees. The disease is more effectively dealt with by cutt¬ 
ing out and burning the affected parts, where this is possible, or where only 
a limited number of trees are attacked. If the infection is wide spread good 
results have been obtained by treating the diseased parts with tar as soon as 


' faTSee also Bulletin 1913, No. no;, and Bulletin Feb. 1915, No. 135. (£</,). 
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the first symptoms appear. In Trinidad the disease has never so far been 
discovered on rubber, but now that this plant, is fairly widely* cultivated 
there and in some cases among cacao trees, the surrounding cacao should 
be carefully watched, so that in case the fungus should appear precautions 
could he promptly taken to prevent its spreading to the rubber 

IJ 33 ~ Phoma Lavandulae on Lavender {Lavandula officinalis ) in En¬ 
gland.— Brierly, W B. } in Bulletin of Miscellaneous Information , Royal Botanic Gar - 
dens , Kew , No. 5, p 113-131, Figs. i-q, PI. V-VI, 1916. 

Phoma lavandulae Gab. was recorded for the first time in England in 
1915, It is the cause of a serious disease in Lavandula officinalis. The di¬ 
seased buds and shoots are brown in colour, the leaves wither and fall, and 
the epidermis splits away in minute silvery flakes. The infection spreads 
very quickly from one plant to another so that it readily attacks and 
destroys wdiole beds. 

In pure cultures the fungus produces pycnospores and conidia, which 
are hyaline with thin walls (which later on become brown while the walls 
thicken), and characteristic brown chlamidospores, with very thick wails. 
The thin walled spores germinate quickty ; they are not very resistant to 
drought and are killed by frost. The thick walled spores on the other hand 
are very resistant and only germinate after a resting period. 

Inoculation experiments gave positive results, and confirmed the pa¬ 
thogenic properties of the fungus which is very probably confined to the 
genus Lavandula. The mycelium branches freely through the host tissues, 
causing disintegration of the peridermis and phloem. It also penetrates into 
the xylem and the hyphae often reach the inside of the cells through the 
pits in the walls. The pycnidia are formed immediately below the epidermis 
which splits away from the cortex. The optimum temperature for the 
growth of the mycelium is about 18 0 to 20° C. 

To check the infection the diseased shoots should be cut out and es- 
troyed as soon as they appear. 

1134 - Fusarium sp. (“ die-back disease”) a Pest on Hibiscus in the Federated 
Malay States. — Sharpies, A., iii The Agricultural Bulletin of the Federated Malay 
States , Vol. VI, No. 7, pp. 217-31S, Singapore, 1916. 

Several species of Hibiscus which are cultivated in the Federated Ma¬ 
lay States for ornamental purposes are attacked by a fungus that kills the 
shoots. The disease, whose common name is die-back disease ”, develops 
principally in hedges of H . Rosa-sinensis which are periodically pruned. The 
shoots blacken and die from the top onwards," the leaves wither and fall, 
and finally the plant is reduced to a cluster of dead branches. The author 
has been able to isolate from infected material two fungi in pure cultures 
(Colletoinchum sp. and Fusarium sp.). Inoculation experiments showed that 
Fusarium sp. is the specific cause of the disease described above. The my¬ 
celium of the parasite penetrates the host by means of the numerous lesions 
and cuts which result from pruning. It is therefore suggested that this oper¬ 
ation should always be followed by an immediate dressing with Bordeaux 
mixture. 
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1135 - Razoumofskya spp. Mistletoes Injurious to Conifers in the United States — 

Weir, J. K. , in United States Department of Agriculture, Bulletin No. 3<So, pp. 1-39, Fig. 

1-17. Washington, D C., 1916. 

It is not generally known that the injury caused by several species 
of Razoamofskya (Arceutkobium) to coniferous trees in certain localities of 
the north western United States has attained to such proportions that the 
question has assumed all the characters of a serious forest problem. The 
species which suffer the most are : Western Larch [Larix occidental^) f Wes¬ 
tern Yellow’ Pine [Pinus ponderosa), Lodgepole pine (P. contoria) , and Dou¬ 
glas Fir (Pseudotsuga taxifolid ). Each of these hosts in attacked by a distinct 
species of Razomnofskya : R. lands Piper; R. campylopoda (Engelm.) Piper; 
R. americana (Nutt.) Kuntze ; P. Douglasii (Engelm.) Kuntze. 

The most striking symptom of the disease is the gradual reduction of 
the leaf surface, caused by the “ witch's brooms ” and by various outgrowths 
which occur on the trunk and branches, and which in time can cause the 
death of the host. In all the cases the development of the tree is seriously 
retarded, as is shown in the following table : 


; 

Host and condition 

1 

Basis 
(number 
of trees) 

Age class 

Ave] 

Height 

rage 

Diameter 

breast high 

; 

Total 

annual 

growth 



years 

feet | 

[ in. 

in. 

Pinus contorta 





1 

Infected. 

50 

65 

35.2 

6.3 

0.93 

Uninfected. 

50 

60 

48.5 

7-8 

2.93 

P, ponderosa 

i 





Infected. 

50 

IOO 

49.5 

18.2 

1-54 

Uninfected. 

50 

too 

77.2 

22,2 

5*33 

Larix occidentalis 






Infected . .. 

80 

144. 

63.0 

II.5 

1.28 

Uninfected. 

1 8 °. * 

144 

II5.0 

19.5 

2.154 

Pseudotsuga taxifoha 






Infected. 

40 

97 

62,0 

I 7*3 

2.175 

Uninfected .. 

40 

97 

73.0 

22,2 

3.28 


One of the first effects of infection, either of branch or of trunk, is the 
formation of a fusiform swelling, which is sometimes very pronounced and 
resembles the enlargements caused by some species of Peridermium. On 
the branches this swelling is the first stage in the development of a 
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witch's broom ” which grows slowly and attains to enormous proportions. 
The habit and appearance of the tree is entirely altered. Often under the 
stress of snow and wind the “ brooms ” split and fall to the ground, where, 
piled round the foot of the tree, they constitute a serious danger in case of 
ground fires. 

On the trunk the presence of Razoumo/skya leads to the formation of 
burls. When the infection occurs at the base of a branch and then travels 
towards the main trunk the result is a “ broom ” which later dries up and 
falls, leaving in its place a burl which is more or less scarred. If, on the con¬ 
trary, infection occurs directly on the main trunk, the beginning of a burl 
is at once formed, and this radiates outwards and becomes fan-shaped 
keeping time with the growth of the tree. Finally the central part of the 
swelling disintegrates leaving a wide opening more or less deep. This is 
a convenient entrance for boring insects and for numbers of fungi, which 
find the decomposing tissues an excellent substratum : Trametes Pini (Brot.) 
Fr., T. serialis Fr P.volvatus PR., Fomes Lands { Jacq.) Murr., F. pinicola 
Fr., Stereum sulcatum Burt., Polyporus sulphur eus Fr., Lenzites sepiariaFr., 
Corticium Berkeleyi Cooke, C.'galactinum (FR.) Burt., Peniophora subsul- 
phurea (Karst) Burt, Ceratostomella pilifera (Fr.) Wint., and, less often, 
Pholiota adiposa DFr., and Echinouotiam tinctorium. 

The following means of suppressing Razoumofskya are suggested ; 

1) to fell and remove all badly infected trees, which may or may not 
be a useful measure : 

2) strict control of nurseries and supervision of plants coming from 
infected areas; 

3) to plant conifers closely, and eventually to associate them with 
other species such as yews and junipers which will shut out the light, as 
shade discourages the development of mistletoe. 

1136 - Asphodelus fistulosus and Stachys arvensis, Harmful Weeds in 
New South Wales. — Maiden, J. H , in The Agricultural Gazette of New South Wales, 
Yol XXVIIi, Part. 5, pp. 335-3385 2 PI., Sydney, 1916. 

A description of Asphodelus fistulosus L. (“ onion weed ”) and of the 
labiate Stachys arvensis (“ stagger weed ”). 

I11 Australia the first of these weeds is known not only in New >South 
Wales but also in central Australia (where it is common), in Victoria and in 
western Australia; it has not yet been recorded from Queensland. It 
tends to overrun the ground wherever it manages to establish itself, and no 
animal appears to feed on it except by accident. Burning it before the 
flowering season, if possible entirely, is the best method of suppressing this 
weed. 

S. arvensis is common in central Australia, in New 7 South Wales, in 
Queensland and in Victoria; in New South Wales it is especially frequent, 
and is reported as causing serious trouble among cattle. As it thrives best 
in damp places it is advisable to improve the drainage of pasture lands to 
encourage the development of useful plants. 


(1} See also B Dec. 1913, No. 1403, and B. Feb 1914, No. 1S7. 


(Ed.). 
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generalities. 1137 " Insect Pests in India. — Fletcher, T. B., in Agricultural Research Institute, Pusa, 
Bulletin No. 59, pp. 1-39, 1 % 1 20, Calcutta, 1916. 

The work in question contains one hundred short notices on Indian 
insect pests. 

The following observations, dealing for the most part with agriculture, 
are worthy of special notice. 

Among the Coleoptera, Adoretus lasiopygus (fam Rutehdae) is a very 
common species in the Pusa district, where it causes considerable damage 
to the leaves of plants between June and September; at Begum Serai it 
attacked vines stripping off the leaves and injuring the fresh shoots. 

A. mrsutus is also very common in numerous Indian localities; it was 
reported in June 1910 and 1912 from the Kumaon gardens as a pest on the 
leaves of vines, pears, plums, apples, and figs, which it attacked in asso¬ 
ciation with A. horticola Arrow and Brahmina coriacea Hope. Similar 
damage is caused by another species of Adoretus (A. duvauceli Bl.). 

Numerous Coleoptera belonging to the family Cttrculionidae inflict more 
or less extensive injuries upon cultivated plants. Thqre are Phytoscaphus 
dissimilis and Corigdus bidentulus on tea in Assam and Upper Burma; 
Rhynchaenus (Orchesies) magniferae (mango leaf boring weevil), Cryp- 
torhyncus poricollis and Abides frenatus on mango trees; Xanthotrackelus 
' faunus and X. perlatus which attack the heads of Helianthm amuus ; Ca- 
landm linearis on the fruits of tamarinds and Myocalandra exarata on 
bamboos. 

In July 1915 Lytia adaeon (Family Meloidae ) attacked the fields of 
Setaria in the region of the Chota Gandak River in great numbers, complete¬ 
ly devouring the leaves. 

Among the Lepidoptera, Calpe ophideroides caused great damage to 
fruit in 1914 in the Kumaon Government, especially to peaches and necta¬ 
rines. 

The larval stage of Argyroploce erotias (Family Eucosmidae) caused 
considerable damage to the foliage of mangoes by rolling up the leaves 
and biting holes in them. 

Laspeyresia trichocrossa, which belongs to the same family, in its lar¬ 
val stage bores its way into the pods of Cajanus indicus and there pupates, 
having destroyed the seeds. 

In March 1912 at Pusa the larvae of Anarsia melanopleda were seen 
to hollow out tunnels in the top shoots of mango twigs. 

Amtaradis plumigera formed galls on the stems of Indigotera in which 
the larvae underwent their first developmental stages. 

The larvae of Acrocerops syngramma , A . cathedra and A. isonoma 
attacked the leaves of mangoes (mango leaf-miners). The caterpillar of A. 

• ordinaiella feeds in the parenchyma of the leaves of camphor leaving the 
epidermis intact. 

, Prays citri (Family Hyponomeutidae) is found in southern Europe, 
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in New South Wales (Australia), in the Philippines, in India (North Coorg,) 
and in Ceylon (Colombo, Maskeliya and Mandnlsima). In southern Eu¬ 
rope the larvae eat into the flowers and the shoots. In the Phillippines they 
bore into the rinds of Citrus fruits making a gall, so that the fruits may be 
seriously damaged. It is quite possible that this insect will soon become 
a pest in India and Ceylon, where at present its interest is purely ento¬ 
mological. 

1138- The Caterpillars of the Goat Moth ( Cossus cossus) and the Codling Moth 

(Carpocapsa pomotiella) and^their Powers of Resistance to Cold.— guey- 

lard, F. p., in Comptes Rendus des Seances de la Society de Biologic, Vol LNXIX, No. 15, 

PP. 774 - 777 , Paris, Tuly 29, 1916. 

Experiments show that the caterpillar of Cossus cossus can resist freez¬ 
ing of all its organs and tissues. The caterpillar does not appear to suffer 
even if it is frozen any number of times. A quick transition from a tempe¬ 
rature of-15 0 C. to one of 30° C. does not cause death and does not apparently 
change the tissues. This resistance results from an adaptation which only 
occurs in nature during the cold season. It disappears completely during 
the hot heather. 

The caterpillar of Carpocapsa pomonella apparently reacts to cold in 
exactly the same way as that of Cossus. This remarkable resistance to 
cold does not seem to be very wide spread among the invertebrates. It 
is even far from occuring in the xylophagus larvae. 

These differences seem to be correlated with certain peculiarities in 
the mode of life of these larvae. 

1139- Observations on the Insect Parasites of Some Coccidae. — imms, a. d., in The 

Quarterly Journal of Microscopical Science , Vol. 61, Part 3, pp 217-274, 5 Figs. 2 PI. 

London, 1916, 

This is the first of a series of papers dealing with the biology of the 
principal insect parasites of certain Coccidae , with a view to determine 
the importance of these parasites in their relation to a family whose econo¬ 
mic importance is very considerable. That certain of the Coccidae are ex¬ 
tensively parasitised is well known, but up to the present time, little has been 
known of the effects of this parasitism. At the same time these cannot be 
understood until the essential characters of the relation between host and 
parasite are fully known. The present paper treats of Aphdinus mytilaspi - 
dis Le Baron, one of the chief parasites of the “mussel,, scale ( Lepidosa - 
phes ulmi'A"). 

The paper contains a very complete bibliography, and clear illustra¬ 
tions. 

L. ulmi is the commonest of the injurious Coccidae found in the British 
Isles. Its favourite food-plant is the apple, but Qumntance and Sassckr 
record over 118 host plants. It has been stated that the females begin to 
lay their eggs on or about August 17, and that they continue opposition 
on into September. By the end of October almost all the parents are dead 
and their scales protect the eggs. The newly hatched larvae appeared on 
May 21 in the following year, and the developmental cycle is completed by 
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the end of July or the beginning of August. In Great Britain the insect 
is single brooded, but in certain regions of North America there are two 
broods. 

The number of eggs laid varies a good deal. In America apparently 
the average number does not exceed 80, while in England the average 
is about 37,2 eggs per female. 

The genus Aphelinus is placed among the parasitic Hymenoptera 
and belongs to the sub-family Aphdininae . This sub-family is very widely 
distributed, species being known from almost all parts of the globe, with 
the exception of the colder temperate and polar regions. A list of the 
localities in England in which it occurs is given in this paper. * 

The larvae of the ApheUnae are either exclusively parasitic or para¬ 
sitic and partially predaceous. They confine their attacks almost exclu¬ 
sively to the Rhynchota , the Coccidae and the Aphididac being their prin¬ 
cipal hosts. 

Several hosts are mentioned as being subject to the attacks of this 
parasite in various regions. The author gives detailed descriptions of di¬ 
verse stages in the two sexes, of parthenogenesis, of oogenesis, and of the 
external and internal morphology. Experiments in breeding have been 
successfully carried out in the Manchester University Biological Experi¬ 
ment Ground, in specially constructed breeding cages, with a view to in¬ 
vestigating the biology of the parasite. 

The life history of the parasite can be summarised as follows : in one 
year it passes through two generations, and the adults are almost, always 
females. Out of 750 individuals reared only 10 were males,.about 1 per cent. 
Reproduction takes place almost entirely by means of parthenogenesis. 
The adults very rarely fly, and have extremely limited powers of migration. 
In the first generation the adults appear in greatest frequency between the 
third week in June and the middle of July. The female lays a single egg on 
the dorsal or ventral surface of the bod}' of the immature host, only the scaly 
covering of the latter being perforated. The newly hatched larva closely 
resembles the fully grown stage in form, and during larval life the insect is 
an ectoparasite of its host. The second generation of adults mostly appear 
between the middle of August and the first week in September. They para¬ 
sitise the sexually mature hosts, and the resulting larvae hibernate through 
the winter, giving rise to the first generation of adults of the following year. 
The results of the first generation of parasitism are complete, the affected 
hosts invariably dying in consequence. In the second generation of pa- 
rasitsm the affected hosts usually deposit a small number of eggs before 
succumbing; its results, therefore, are partial and incomplete. • The pa¬ 
rasite exercises an inhibitory effect upon oviposition, the essential reduction 
in the number of eggs not being primarily due, as stated by previous,, 
observers, to their destruction by th s'Aphelinus larvae. Assuming that 
every 100 hosts lay on an average 37 200 eggs, the net results of a year's 
parasitism entails a reduction of about 2600 in the number of eggs laid, or 
7 per cent. The efficiency of the parasite, therefore, is far below that of the 
most effective insecticides. This is primarily due to four factors : X) its 
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extremely limited powers of migration; 2) its relatively low fecundity; 
3) its marked susceptibility to the influence of unfavourable climatic con¬ 
ditions ; 4) the effects of the second annual generation of parasitism being 
only partial and incomplete. 

1140- Aphicps hesperidum n. sp., an Ectophagous Parasite on the Cochineal 
of Citrus Fruits Chrysomphalus dictyospermi in Spain (1).—Mercet, r. g., 

in Revista dc la Real Academia de Ciencias exact as, fistcas, y naturales de Madrid, 
Vol. XIV, No. 11, pp. 776-788, Fir. 1-5 Madrid, 1916. 

A description of the the new Chalcidid Aphycus hesperidum, an ecto¬ 
phagous parasite of the cochineal insect discovered by the writer on orange 
trees (at Seville, Huelva, Valencia and Palma in Mallorca), on laurels 
(at Palma in Mallorca) and on oleanders (at Seville) which had been attack¬ 
ed by this cochineal. 

The female of this Chalcidid lays, her eggs tinder the silpha of the 
host, which later on is devoured by the larva after it has been hatched. 

Among the natural enemies of Chrys, dictyospermi (2), the writer parti¬ 
cularly mentions Aphelinus chrysomphali , which he has described in an 
earlier paper, Prospaltella loimsburyi and Chilocorus bipustulati&s . 

xi 41 -Hyperaspis binotata , a Coceinellid Beetle Predatory on Eulecanium 
nigrofasciatum (terrapin scale) — Simanton, F. L, , in the Journal ot Agricul¬ 
tural Research, Vol. V, No. 5, pp. 197* 203, 1 Fig., Pl. XXIV-XXV. Washington, D, C. 1916. 
During a good season the adults of Hyperaspis binotata Say destroy 
great quantities of Eulecanium ni grofasciatum Pergande. They hibernate 
on the bark and in the vegetable refuse at the foot of peach trees infested 
by terrapin scale. They emerge towards the end of April (at Mount Alto, 
Pa.) Mating takes place in the spring and oviposition continues until 
the beginning of September. 

The larvae not only devour the young of the scale but also the adults. 
It is estimated that a single larva of Hyperaspis is able to destroy 90 mature 
scales and 3000 larvae of Eulecanium ■. 

H . binotata is common in the whole of the territory east of the Missis¬ 
sippi, and extends west of this river in some states to the semi-desert 
region. It is most abundant on" the Atlantic side, from Connecticut to 
Marjdand. 

1142 -Ho/cocera iceryaeella, a Lepidopteran that Destroys Cochineal Insects 
In California. — ESSIG, E. O., in Journal of Economic Entomology, Vol. 9, No. 3, 
pp. 369-370, Pl. 28. Concord, 1016. 

During the summer of 1915 the author undertook a series of researches 
and observations on Holcocera iceryaeella (Riley) ( Blastohasis iceryaeella 
Riley), a Lepidopteran which destroys cochineal insects, and which occurs 
in great numbers on the experimental farm of the University of California. 
It is not easy to establish exactly the way in which this insect is nourished 


(1) See B. February 1913, p*. 170 ; and B, June 1913, No. 765. 

(2} See B. April 1915, No. 451 ; Oct. 19x5, No. 1102 ; B, July 1916, No. 827; 
August 1916, No. 948, {Ed.), 
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and in what proportion the dead and living cochineal insects occur in its 
food. 

Among its hosts, in addition to Saissetia oleae Bern (black scale) and 
leery a purchasi Mask. (Cottony cushion scale or fluted scale) which aie 
already known, the author cites Lecauium persicae Fab.'^European poach 
scale), Aspidioius camellias Sign, (greedy scale) and Pseud ococcus taken 
Essig (Baker's mealybug). 

The Holcocera larvae weave large nets on the branches of the plants, 
and without leaving these, they feed upon the eggs and the young indivi¬ 
duals of the cochineal insects which pass the entrances, but the adults 
are never attacked. 

1143- Birds in the Vineyards in the Region of Nimes. — hugues, a, in Comptes muhu> 

des seames de VAcademic d'Agriculture de France, Vol. II, No. 17, pp. 50.1-50H. Paris 1916. 

The birds which live in vineyards in the region of Niines are passed 
in review; these birds feed upon insects and do not attack the grapes, 
they thus are worthy of efficient protection. The author cites in particu¬ 
lar the ortolan (Emberiza hortulana ), the stonechat (Pratincola rubicola ), 
the wheatea t(Saxicola oenanthe), the European bunting (Miliaria europaea), 
the crested lark ( Galerida cristata ), the short toed lark (Alauda brachydactyk), 
the common linnet (Cannabina linota), and the warblers. The tomtit 
(Pams major) is recorded as being especially efficient; it attacks the woolly 
bear caterpillars of the tiger moth (Arctia or Chelonia caja b.) and 
those of Cuculus canoms. The European night-jar (Caprimulgus europea - 
us) destroys butterflies. 

Red partridges (Perdrix rubra) and magpies (Pica r caudata) eat the 
grapes but most often the damage is done to the bordering plants. In 
this district in a good year about 659 625 gallons of wine are gathered in, 
and the losses caused by these two birds do not exceed 27 000 gallons. 
Fieldfares arrive in October and eat the grapes left by the grape gatherers 
and the gleaners, grapes wliich are in any case lost to the vine'grower. The 
golden oriole (Oriolus galbula) and the sparrow (Passer domesticus) have 
not caused any complaints. In conclusion, in the vineyards of lower 
Provence there is nut a single bird that is really harmful, while there 
are a.great many that are of use. 

1144- Tiie Thermites ( Leucotermes spp.) Harmful to Agriculture in the United 

States. — Snyder, T. E, in United States Department 0/ A"riculturc. Bulletin No, 333, 

pp. 1-32, Fig. 1-5, PI, i-XV. Washington, D. C. 1916. 

The three best-known species of termites (white ants) in the United 
States are: Leucotermes flavipes Kollar, distributed over the whole of 
North America, from the Pacific to the Atlantic, and from Canada to the 
Gulf of Mexico; L. lucifugits Rossi, common in Texas, Arizona, Kansas, 
Colorado and South California, and L. virgimeus Banks, indigenous to 
Maryland and Virginia (including the district of Colombia). They cause 
considerable damage to the principal plants cultivated, apart from wood 
and other materials (e, g. paper, books). 

. These insects attack the stem of the cotton plant at a depth of about 
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3 inches below the soil and penetrate into it boring tunnels of varying di¬ 
mensions ; they cut into and gnaw all the tissues to such an extent that 
the aerial parts of the plant often wither and die. In June and July 1910 
observations were made at Lampasas, Granbury, Pearsall, Plano in Texas. 

Termites also make furrows and bore holes in the surface of potato 
tubers, but, according to Mareatt, they confine their attacks to potatoes 
infected with " gale 

Considerable damage to maize has often been recorded in North Ca¬ 
rolina, Kansas, Tennessee and Alabama. The termite workers penetrate 
into the stem and only leave a thin superficial layer intact. In their work 
of destruction the termites generally make use of galleries bored by other 
insects (Diatraea saccharalis Fab. and £phenophom$ maidis Chittn.); 
they confine themselves to enlarging and completing these galleries, 
which fact does not however exclude the possibility of an attack being di¬ 
rected against perfectly healthy plants. In August 1908, in the planta¬ 
tions of Chemson College (South Carolina), 5 per cent of the stems were 
infested and each stem contained from 5 to 75 termites. 

In the Kansas nurseries in 1909 and 1910, the termites, encouraged 
by the dry season, attacked the young saplings of apple trees, from 
I to 3 years old, gnawed the bark and caused the death of a great number 
of the trees. 

In several localities in the United States, geraniums, rosetrees, jessa¬ 
mine, laurestinus, Opuntia and many other ornamental plants in hot 
houses and the open air alike, often suffered from the attacks of termites. 

Methods of combating these pests : 1) collect and destroy the prunings 
of branches and all the vegetable debris in which these animals often find 
suitable shelter ; 2) in badly infected regions avoid the cultivation of the 
plants which are most liable to attack for several years and give prefer¬ 
ence to grasses; 3) during the operation of ploughing, digging, etc., avoid 
burying vegetable debris in which termites can hide ; 4) in hot houses 
and nurseries dispense with animal manures and give the preference to che¬ 
mical manures; 5) if the plant in question is a vine proceed ^carefully with 
pruning avoiding serious lesions, and finally cover the scars with coal tar 
or other substances of a similar nature. 

1145 — Pulvinaria floccifera and Chrysomphalus dictyospermi, Cochi¬ 
neal Insects Recently Established in California. — Essig, o. in The Monthly Bulletin 
of State Commission or Horticulture, Vol. V. No. 5, PP- i 9 ~-* 97 ? Fig. 65-70. Sacramento 
Cal., 1916, 

Among the insects imported into California from other countries a cer¬ 
tain number of cochineal insects figure, some of which cause great da¬ 
mage to kitchen-gardens and orchards. 

Pulvinaria floccifera Westwood (Camellia scale) and Chrysompha¬ 
lus diciyospermi Morgan (Dictvospermum scale) are of very recent impor¬ 
tation. 

Up to the present P- floccifera has only been able to establish itself 
in a single locality in San Jose. Here we are dealing with a cosmopoli¬ 
tan parasite common throughout .the temperate zone, and well known in the * 
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eastern and southern regions of Canada and of the United States. Its 
favourite host as its English name indicates is beyond doubt the Camellia 
japonica; then come Euonymm sp., Oncidium Papilio, Calanthe natal ensis 
Angulo a Clowesii, Lycaste Skynneri, Acalypha sp., Bmssica verrucosa , Plmins 
maculatus , Coffea arabica, and Euonymm alatus, 

Chrys . dictyospermi, widely distributed over the tropical and sub-tro¬ 
pical regions, is also met with in the temperate zone, in hot houses and shel¬ 
tered places. In California this species has been recorded from Ventura, 
Berkely, Marysville, and San Diego. It is mentioned as attacking Kentia , 
orchids in general, Coelogyne cristata and Persea gratissima. In other 
regions this cochineal insect has also been observed on Dictyospermum al¬ 
bum , Erythrina indica, Cycas sp. (sago palm), Latania sp., on palms in ge¬ 
neral, on Mangifera , Pandanus graminifolius , Areca triandra, Cypripediuni 
sp., Dendrobium sp., Anthurium sp., Aloe Zeyheri, tea plants, Finis sp, etc. 

In the Italian peninsula, in Sicily and in Spain, this insect causes se¬ 
rious damage to citrus plants, hence the necessity of careful supervision, so 
that the parasite may not extend its attacks to this group in California. 

1146 -Chortophiia cilicrura and Thereva sp., Pests on Rye in Silesia, Ger¬ 
many. — Oberstein, iii Zeiischrift fur Pflanzenkrankheiten , Vol. 26, Ease. 5, pp. 277- 
280. Stuttgart July 30, 1916. 

In Silesia, during the period of vegetation of 1914 and 1915, it was 
observed that the winter crops were attacked by a pest which devoured 
the leaves from the top to the bottom in succession, almost to the foot of the 
plant. This damage was recorded from a vast extent of land, and although 
the same caused great damage in these localities, it was certain that it had 
not done the mischief in question. The parasite also attacked the corn, 
but it did more harm to the rye. 

On November 22, 1915 the Experimental Station for Agricultural 
Botany of the Chamber of Agriculture of Silesia, received from the di¬ 
strict of Glogau, larvae and pupae which came from three fields of rye. 
According to the peasants the larvae, by eating the grain immediately 
before and after germination, had caused great damage to the young plants 
which by degrees died. 

After rye, lupins were grown and were also attacked. On December 
11, 1915 the Station received a second consignment of pupae—there were no 
more larvae—which were used to identify the insect; at the beginning of 
February 1916 laboratory breeding experiments gave rise to males and fe¬ 
males of a Dipteran which was identified as Chortophiia cilicmra . 

On October 17, 1915 another pest, hitherto unknown, was sent from 
the district of Steinau a. O. to the Station. The infected rye succeeding 
sarradilla had hardly germinated. The young plants were gnawed ; a great 
number of white diptrous larvae were found in the soil which were without 
legs, shaped like wire-worms and with little black heads. A neighbouring rye 
field in which the previous crop had been oats was unattacked; the rye 
had, germinated satisfactorily. All the rye examined was treated with 




1559 


INSECTS ETC., INJURIOUS TO VARIOUS CROPS 


“ Uspulun ” before the harvest (i). About a month later only a few 
larvae of different sizes were found. The insect was identified as The - 
reva, but the species is not yet known. As the pest has appeared in great 
number in other places as well, the writer decided to study’it in detail. 

1x47-The Potato Ladybird Beetle (Epilachna dregei), a Coleopteran Pest on 
Potatoes and Other Plants in South Africa. — Gunn, D. in Union of South Africa,De¬ 
partment of Agriculture, Division of Entomology, No. 6, pp. 1-7,1 PI. Pretoria, 1916. 

This insect, which is now spread over the whole of South Africa, 
attacks countless cultivated and wild plants, being especially injurious 
to the potato. 

On an average, in both the first and the second generations, the life 
cycle of Epilachna dregei occupies 49 days; in the first generation its 
minimum length is 41 days, and in both the maximum is 57 days. The 
duration of each period is as follows: 

Incubation ... . 7 to 11 days 

Earval existence..... . 28 to 36 days 

Pupal existence. 6 to 10 days 

The eggs are laid in little heaps on the under surface of the leaves of the 
host; when hatched the larvae remain in groups until the first change of 
skin, after which they spread over the whole plant, eating the foliage. 
The adults finish this work of destruction, for they leave nothing but the 
veining intact, so that the plant soon withers and dies. During the sum¬ 
mer of 1913, about 18 acres of potatoes were destroyed on a single estate 
near Johannesburg. 

Applications of lead arseniate (about 3 lbs. in 48 gallons of water) 
are suggested as soon as the larvae appear as a means of prevention. 

Besides potatoes, this Epilachna also attacks pumpkins, cucumbers, 
spinach, turnips, radishes, melons, beans and some of the Solanums which 
grow in the gardens and fields. 

1148-The Clover Leafhopper (Agallia sang-uinolenta), an Hemipteran Pest on 
Leguminous Forage Plants in the United States. — Gibson, e. h., in United States 
Department of Agriculture, Farmer's Bulletin, No. 737, pp. 7-8, Fig 1-5, Washington, 
D. C., 1916. 

Agallia sanguinolenta damages the Leguminous plants used for fo¬ 
rage, more especially lucerne and clover, in various ways. Numerous 
sj>ecimens (sometimes as .many as 600) collect on a single plant, they pierce 
the epidermis of the leaf stalk and extract some of the juice from the tis¬ 
sues, so that the most delicate branches wither, and the new shoots which 
are poorly nourished develop badly. In addition, the females, by laying 
their eggs at a considerable depth in the peridermis and parenchyma, 
provoke the formation of galls which check the normal development of 
the plant. 

Preventive measures : 1) during the winter bum the vegetable debris 


(1) See B. August 1916, No. 938. 


{Ed.). 
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and weedsin the fields, along the roads and in the uncultivated steppes where 
the insects hibernate ; 2) if the attack is very violent cut the forage earlier 
to deprive the voracious insect of its favourite food ; 3) catch the insect 
by means of an ordinary hopperdozer. 

1149- The Pepper Tree Caterpillar {Bomby comorph a pallida ), a Lepidopteran 
Pest on the Pseudo-Pepper Tree (Schinus Molle ) in the Transvaal. — iiunn, i>. 

in Union of South AfricaDepartment oj Agriculture, Division of Entomolmy , Ho. ,|, 
pp i-io, 1 PI. Pretoria, 1916. 

During the last few summers considerable damage was caused to 
Schinus Molle in Pretoria and the surrounding country by the larvae of 
Bomlycomorpha pallida Dist., which feed upon the leaves of this tree. The 
eggs which are stuck together by a gelatinous substance form a coating 
round the branches of the plant host 2 or 3 cms. long. The larvae which 
are all hatched out at the same time have a markedly gregarious tendency, 
and, having devoured the leaves on which they were born, they' prefer to 
destroy each other, instead of separating and emigrating. Thus canni¬ 
balism occurs and brings about the destruction of the smallest and feebl¬ 
est specimens. Finally, having exhausted all the possible resources, the 
larvae emigrate in groups of five or six to other parts of the tree and finish 
stripping off its leaves. 

As a means of artificial resistance the following may he used : 1) gath¬ 
ering the branches on which the larvae occur when all of them may 
easily be destroyed; 2) applications of lead arseniate (about 3 lbs in 48 
gallons of water) ; 3) when the larvae are mature they abandon their 
host and crawl down to the ground, looking for a suitable place in which 
to pupate : if pieces of cloth, or other material, are placed round the stem 
the larvae can easily be caught as they emigrate in great numbers. Thus 
future infection can be checked. 

1150- Pegomyia Ayoscyami, a new Dipteran in the United States, Harmful to 
Spinach and other Plants (1). ■*-- Corey, is. N. in Journal of Economic Entomology, 
Vol. 9, pp 372-375, Fig. 31. Concord, N. H., 19x6. 

The appearance of an insect which is new to the United States has 
just been recorded. It is Pegomyia hyosciami Panz. whose larvae bore 
holes and galleries in the thickness of the leaves of Spimcia oleracea, 
Chenopodium album and Amaranthus retroflems. 

The female lays her eggs in a regular row on the under surface of the 
leaves; the incubation lasts about four days; the larvae feed on the leaf 
tissue and leave only the veining intact. The larval period lasts from 
15 to 17 days, the pupal state only from 14 to. 20 days. 

The only known parasite is Opius foveolatus Ashm. A 5,6 or 7 per 
cent solution of barium chloride has been successfully used as a means, 
of destroying the pest. 


(i) See bI&o B. March 191*, Ho. 585, and B Feb. 1913, Ho. 196 


(«<*.)■ 
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1151 - Dacus vertebratus (cucumber and vegetable marrow fly), a Dipteran which 
is Harmful to Cucurbitous Plants in South Africa. — Gunn, d. in Union of South 
Africa, Department of Agriculture, Division of Entomology, No. 9, pp 2-6, Pretoria, 1916. 

Dacus vertebratus causes considerable damage to the cucumbers, 
pumpkins, water melons and in general to all the Cucurbitous plants that 
are cultivated in South Afiica The female lays her eggs, 10 to 25 at 
the same time, in the rind of the fruit ; the incubation period is from 2 to 
4 days. The larvae bore long galleries in the rind, which grows soft and 
shrivels up, they also bore in the pulp which becomes a semi-liquid mass 
with a rancid smell. The larvae when they are mature crawl into the 
ground where they pupate. The adults come out after 5 or 7 days and 
live from i to 5 months, 

It is advisable as a means of control to spread over the plants in need 
of protection sweet substances (sugar etc.) of which the insect is very fond, 
mixed with poison. The following formulae have been successfully em¬ 
ployed : 


1) I<ead arseniate (in a pasted. 3 02 

Molasses . 2 lbs 

Water. . 2 gallons 

2) Eead arseniate pn ,1 pa ,t.) . . . .... 3 oz 

Molasses. ... ... lb- 

Glycerine. 3 oz. 

Water. . . . 2 gallons. 

3) Eead arseniate (in a paste) . 2 oz. 

Sugar. ... 2 ^4 lbs 

Water . . . . . 2 gallons. 


When the weather is warm and dry the applications must be made every 
12 to 14 days. But if the weather is wet they should be renewed as often 
as possible immediately after the rain. 

1152 - Ooleoptera Harmful to Fruit and to Flowering Plants Cultivated In South Africa. 

— Gunn, I), in Union of South Africa Department of Agriculture , Division of Entomology, 
No. 8, pp. 1-6, 1 pi. Pretoria, iqi6. 

In South Africa in the summer several Coleoptera cause serious damage 
to the fruit trees and flowers in the orchards and gardens. Their favour¬ 
ite host is the peach tree, whose harvest they spoil to the extent of about 
20 to 50 per cent, by attacking the ripe and the ripening fruit. Among 
other hosts are rose trees, dahlias, pears, plums, nectarines, apricots, 
figs, oranges (buds) and vines (leaves). 

The species most often observed in the neighbourhood of Pretoria 
during the period 1913 to 1914 were the following : Rhahdotis antica. Pa - 
chnoda , impress a, P. cincta, P. carntelifa , Heterorrhina Uavomaculata, Plae - 
siorhina recurva var. plana . Oxythyrea marginata and 0 . dysent erica. 

As a method of control the direct capture of the adults ts advised; 
this is effected by means of special butterfly nets fastened to the ends of 
long canes which can be used easily even by the natives. 
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1153 - Philagaihes laetus a Coleopteran Pest an the Peach Tree in South Africa, 

— Gunn, D in Union of South Africa , Department of Agriculture, Division of Entomo¬ 
logy, No. 8, pp. 7-S, 2 Fig. Pretoria, 1916. 

Philagathes laetns is for the first time recorded as harmful to peach trees 
in South Africa. 

The adult attacks the ripe or ripening fruits causing lesions of varying 
extent. It may easily be caught by means of a butterfly net. 

1154-The Plum Slug Caterpillar {Parasa latistriga), a Lepidopteran Pest on 
various Trees in South Africa. — Gunn, D. in Union of South Africa, Department of 
Agriculture Division of Entomology , No 7, pp 1-7, 1 PI Pretoria, 1916. 

This insect, which is widely distributed throughout South Airica, at¬ 
tacks apple trees, peachs, plums, nectarines, and oaks in the neighbourhood 
of Pretoria, and it is certain that further work will increase the list of its 
plant hosts. 

The whole life-cycle of Parasa latistriga is completed in 93 days in 
the case of the first generation, and in 270 days in the case of the second. The 
eggs are laid in groups on the under surface of the leaves. The larvae which 
hatch out of them feed on the leaves and leave nothing but the veining ; 
they then separate and emigrate to all parts of the plant. 

■ Among the parasites of this insect are some of the Hymenoptera belong¬ 
ing to the family Chrysididae , whose action is very restricted. Effective 
preventive measures to be adopted against these larvae are applications 
of lead arseniate in a paste or copper arsenio-acetate mixed with lime. 

1155 - Concerning the Fruit Fly ( Ceratitis capitata), in Tunis {1). — Guillochon, e. 

in Compies Rendus des Seances de VAcademic d’Aguculture de France, Vol. II, No. 16, 
pp. 473 - 477 . Paris, 1916. 

The writer gives an account of observations which he made in the Tunis 
Experimental Garden on Ceratitis capitata (the Mediterranean fruit fly of 
the Americans). The first mention of this fly dates back to 1898 ; the ac¬ 
count given shows that the damage occasioned by the insect was confined 
to slow ripening peaches, which points to the conclusion that Ceratitis in 
the pupal state only develops after hibernation, at an average temperature 
of 20 C° higher than that required for the ripening of early varieties of Ame¬ 
rican peaches. 

The immunity is not however entirely a question of varieties, as a 
matter of fact the early varieties that ripened late owing to transplantation 
were attacked like the late varieties. 

The amount of damage done increased, and in July and August the writ¬ 
er recorded the presence of larvae on peaches, apricots, kakis and aberias; 
in August, September and October on pears and apples, and finally in De¬ 
cember and January on oranges more especially on mandarins. 

Henneguy’s plan of sticking a certain number of fruits on to each tree 
with honey to act as traps, was followed without success, as was Trabut's 
of making traps with a solution of colophony in alcohol with the addition of 
castor oil. The writer then decided to have the fallen fruit picked up every 


(i) See also B. May 1916, No, 604. 



INJURIOUS VERTEBRATES 


1563 


day and even to shake the trees in order to bring down the infected fruit and 
to bum it all. 

K - In 1910 a few specimens of Ceratitis were reared in entomological boxes 
and it was observed that the mature larvae free themselves from the open- 
mg of the fruit and bury themselves (August 19). Ten days later (August 
29) five perfect insects 2 males and 3 females were winged ; the next day 
(August 30) there were 2 new females. An almost ripe peach which was 
placed in the box caused great agitation : the flies went backwards and 
forwards, on August 31 the females crawled over the fruit, by the first of 
September 2 of them were dead, and 3 others on the second. Experiments 
made by rearing them on pears and apples gave the same results, with a 
rather longer incubation period (21 days instead of 10). 

On the growing fruit the larvae collect in the part of the mesocarp 
next to the stone, and in fruits like oranges in the spaces next to the seeds. 
In autumn when the temperature falls, Ceratitis pupates, and passes the 
winter in the pupa at the foot of the tree a little way below the surface of 
the ground. 

The insect is dangerous in so far as it adapts itself readily to different 
climates ; it is recorded from the West Indies, which should be its original 
home, in the Islands of Hawai, in Oceania, in the regions around the Medi¬ 
terranean, and in certain comparatively hot summers, in the neighbourhood 
of Paris (1). It lives at the expense of fruits which are far removed from 
one another and wrhich ripen at very different times. 

Back and Pemberton of the United States Department of Agriculture 
record as parasites of the Ceratitis introduced by SilvEstrt : Galesus sil - 
vestrii , Dirhimis giffardii , Opi-us humilis; Syntomosphvmm indicum has 
also, been recorded (2). 

INJURIOUS VERTEBRATES. 

1156 - Cottontail Rabbits {Sylvrlagus spp.) in the United States. — lantz, d. e. in 

United States Department of A \n culture. Fanner's Bulletin No. 70 -, pp- i-i2 f Fig. *1-5. 

Washington, D. C., 1916. 

Over a great part of the United States cottontail rabbits (Gen. 
Sylvilagus) cause more or less extensive damage in cultivated land, espe¬ 
cially during the winter, wdien their ordinary pastures are covered with 
snow and they are driven to attacking trees (especially apples) by gnawing 
them and tearing off the bark ; in this way they are often responsible for 
the death of fruit trees. 

The bulletin in question contains instructions for combating this 
pest, legal regulations regarding hunting in the various States, formulae 
for the preparation of poisoned baits, and descriptions of two traps (Wei- 
house and Walmsley) used successfully for catching these rodents. 


(1) See also B. Sept. 1915,3Sf. 993, 

(2) See also B. Feb. 19 14, No. 190. {Ed.}. 


Alfredo Ruggeri, gerente responsabile. 
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Organisation of Agricultural Services 
in the French Zone of the Empire of Morocco. 

by 

M. Malet 

Director of Agriculture, Commerce and Colonisation. 

Geneial Residence of the French Republic m Morocco. 


In Morocco the agricultural question owes its importance to the 
fact that in an average year 98 per cent of the total exports consist of the 
produce of the soil. 

At the same time that the French occupation was gaining for the 
native tribes that security which is necessary for all permanent agricul¬ 
tural work, the Intelligence Board (a military organisation) was endeav¬ 
ouring to give a fresh impetus to agriculture by the establishment of 
demonstration fields and nurseries, by seed distribution etc. Appre¬ 
ciable results were obtained, but as these initial efforts could only be ap¬ 
plied on a restricted scale, they were insufficient to meet the many needs 
which arise from immigration and the extension of foreign business. 

Agricultural colonisation involved the cooperation of European 
'and native elements in the work of economic improvement and the union 
of districts that tribe rivalry had hitherto kept in isolation. Under these 
circumstances, it was inevitable that various technical and administrative 
problems should arise. Consequently it was necessary to form a central 
organisation attached to the General Residence in order to secure some 
measure of uniformity and permanence in matters connected with agri¬ 
culture and. stock breeding. The Agricultural Board was established 
on April 1st 1913 and its general programme may be analysed as follows: • 

1) To study the natural conditions of plant and animal produc¬ 
tion ; 

2) to encourage improvement in native agriculture to the same 
degree as iu neighbouring colonies; 
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3) to advise and aid the colonists ; 

4) to prepare the way for future progress by scientific investiga¬ 
tion ; 

5) to study the problems of agricultural hydraulics and improve¬ 
ment of land ; 

6) to aid in the organisation of professional agricultural teaching; 

7) to establish administrative relations with the Chambers of 
Agriculture and with the Agricultural Societies and Committees. 

In order that this programme might be more efficiently carried out 
the Agricultural Board was extended and developed in 1915 into the 
Department of Agriculture, Commerce and Colonisation, which now 
includes branches for Agriculture, Stockbreeding, Hydraulics and Agri¬ 
cultural Improvements, Colonisation, Research and Education, and also 
the official chemical laboratory for the analysis of samples. 

The Agricultural branch, with which we are specially concerned 
here, includes a central board and a regional technical board. 

Central Board . — This consists of: 

1) an administrative staff which is concerned with office work and 
the study of legislative measures and regulations for the protection and 
improvement of agriculture. 

2) a supervising staff which directs and controls the action of the 
regional board. 

Regional Technical Board. — This consists of a technical staff drawn 
from the tanks of the inspectors and sub-inspectors of agriculture, the 
agricultural advisers and head and under gardeners. 

Inspectors and sub-inspectors of agriculture are stationed in the 
chief centres (Mequinez, Casablanca, Mazagan, Marakesh), and they act 
as technical advisers to the military and civilian governing bodies, forming 
a connecting link with, the Central Board in agricultural matters. These 
inspectors continually travel about the country and so they are able to 
take part, in enquiries and surveys, to gather on the spot much useful 
information about the economic possibilities of their own areas, to c^rry 
out constant propaganda work and to spread information among theH 
natives. They also instruct the colonists and advise them how to set 
to work, and finally they give to the experimental gardens and demon¬ 
stration fields a bent which is practical and inline with the interests of 
the districts for which they have been established. 

Every country which is desirous of making agricultural progress 
nowadays considers it necessary to establish experimental gardens spe¬ 
cially adapted for teaching purposes. In West Morocco it has been pos¬ 
sible to set up three such gardens at Rabat, Mequinez and Marakesh. 

The garden at Rabat has been in working order since April 1st 1914; 
at first it was about 10 acres in extent, but it has since been granted a 
further 12 % acres. The work of this station is chiefly devoted to kit¬ 
chen garden and fruit cultivation. These are already among the chief 
resources of the immediate neighbourhood of Rabat and the coast region, 
and their importance promises to be still greater in the future. In ad- 
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dition to this, experiments are being made on the growing of cotton, Riga 
flax, ramie, castor oil etc. Special attention has also been given to the 
building tip of nursery collections which already include a fairly large 
number of varieties of fruit, forest and ornamental trees: Algerian olives 
eating grapes, hybrid vines from the Montpellier School, apricots, peaches, 
plums, apples, pears, walnuts, bananas, willows and screen-plants, etc. 
obtained from South France, Algeria, Tunis and Spain. 

The Mequinez garden covers an area of 50 acres and was started in 
October 1914; on July 1st the same year the Marakesh station, 75 acres 
in extent, was placed at the disposal of the Agricultural Board. These 
two stations are given over to the production on a large scale of better 
varieties of fruit and woodbearing trees, of local or foreign origin. It 
has been possible to distribute a certain number of plants to the natives, 
who are the first to recognise the value of the extension of tree growing. 
Both gardens, also carry out experiments with commercial plants used 
in native industries (textile plants, essential oil plants etc.) 

Two Experimental Farms are being set up, one, situated at the Fez 
gates, is 1 250 acres in extent; the other, about 7 y 2 miles from Mazagan, 
covers 3 000 acres. They will begin by working along the lines of the 
present agricultural campaign, and will be able to deal with the larger 
agricultural problems which will present thenselves in connection with 
future colonisation and which would be outside the scope of the stations 
at Rabat, Mequinez and Marakesh. The work will include cereal selec¬ 
tion for increase in yield and greater resistance to disease, the study of 
forage and commercial plants, questions connected with the working of 
the soil, utilisation of water, employment of machines, improvement of 
live stock employment and education of the labourer. Such problems 
as these can only be efficient^ dealt with where sufficient land is avail¬ 
able and where the work is carried out methodically and steadily under 
the conditions and with the resources that are available on an ordinary 
farm. 

Meteorology. — A knowledge of the climatic characteristics of the 
country is of capital importance and the value * of methodically register¬ 
ed observations has been recognised by the Department of Agriculture, 
which has already established 45 meteorological stations in Morocco, 
while another dozen are now being set up. The observations already 
made have been worked out at Rabat and issued in the official Bulletin, 
and they indicate the most important features of the climatology of this 
region. 

The network of stations will be completed as soon as circumstances 
permit and will ultimately include: 

1) a central station at Rabat, fully equipped with the best appa¬ 
ratus ; 

2) a well-equipped station in each natural district, supervised by 
the Inspector of Agriculture; 

3) smaller stations provided with a certain number of instruments; 



1568 


M. MALET 


4) observation posts for the special purpose of measuring rainfall 
and temperature. 

Improvement of native agriculture, — It will be a work of time to 
study the conditions under which various crops and methods of tillage, 
which have already been proved successful in other countries under si¬ 
milar conditions, can be introduced into Morocco. Organised agricul¬ 
tural experiments were begun at once but several years must elapse 
before the results are available. It was, therefore, of immediate import¬ 
ance to introduce to the native population simple and practical improve¬ 
ments in the methods of cultivation, most of which are in use in neigh¬ 
bouring colonies. This work has dealt with the pruning of fruit trees, 
especially the olive, in the regions of Mequinez, Fez and Rabat. The 
native proprietors have repeatedly shown how great an interest they take 
in our demonstrations and how much they wish for the continuation of 
the teaching, of which they begin to see the utilitarian value. With such 
good will and aptitude on the part of the scholars, associations of pru- 
ners and grafters will soon be formed, who will in their turn spread the 
better methods. In the same way it has been possible to begin to com¬ 
bat the sooty mould of the olive, which is so widely spread in Morocco. 

Mechanical mowers, seed sorters and winnowing machines have 
been placed at the disposal of the different Regions in order to familiarise 
the native with the use of these implements, which are easily worked and 
. are not expensive.* The spread of the practice of cutting and drying the 
hay would bring about a great improvement in the rural economy of Mo¬ 
rocco, where the grass is left to dry uncut without profiting anyone. By 
the use of seed sorters the natives learn the advantages of sowing large 
uniform seeds, free from weed seeds ; they are also taught how to prevent 
the smut or bunt of cereals by immersing the grains in copper sulphate 
solution. 

Cattle Breeding . — The cattle breeding problems are closely allied to 
those which arise in the crop production; consequently they have been 
entrusted to a Board under the immediate authority of the Director of 
Agriculture, Commerce and Colonisation, with the exception of those ques¬ 
tions which concern army horses, which are dealt with by the Metropo¬ 
litan Board of Studs and Army Remounts. At .Casablanca, under 
the chief of the Board, a bacteriological veterinary laboratory is pre¬ 
pared to undertake scientific research on parasitic and other diseases. 

The Board of Regional Inspection has a veterinary surgeon in several 
centres, i. e. Mechra-bel-Ksiri, Mequinez, Fez, Settat, Marakesh; these 
veterinary surgeons make frequent rounds for study and enquiry, which 
give them the opportunity of coming into close relations with the agri¬ 
cultural population and of encouraging better methods of stock manage¬ 
ment. Epizootic diseases are also under their control, and in co-ope¬ 
ration with the municipal veterinary surgeons in the urban centres, the 
Board provides the Sanitary police for the interior of the country. The 
inspection of animals and animal products of foreign origin is carried ont 
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at the ports by veterinary surgeons provided with special powers and 
remunerated by visiting and quarantine fees. 

The chief steps that have been taken up to the present have dealt 
with the formation of forage reserves, the establishment of watering pla¬ 
ces in the chief cattle districts and along the main transport routes, and 
the building of shelters for the animals. Restrictions have been imposed 
on slaughtering, so that cows may not be killed under eight years and ewes 
under five years and steps have been taken against epizootic maladies. Pre¬ 
miums have been offered for cattle breeding, and facilities have been 
provided by the introduction of picked breeding stock into the country. 
The formation of a Stud-book and Herd-book is also under consideration. 

An ostrich farm exists at Mequinez under the direction of the Veteri¬ 
nary Inspector of the Region. 

Laboratory of Agricultural and Industrial Chemistry. — This was 
established at Casablanca in 1914 and is chiefly concerned with the sup¬ 
pression of fraud and adulteration in food and agricultural products. 
Even at the present stage of its development this Laboratory has made a 
useful contribution to the work of the Experimental Stations and Gar¬ 
dens, and this contribution will be still greater in the future. 

Hydraulics and Land Improvement . — This Board is in process of 
formation and will deal with questions of drainage, the best use of water 
for agricultural purposes etc. The draining of the Merdjas (marshes) 
which cover a great part of Morocco wdll bring into use much land of first 
class quality. 

Research and Education. — This branch was at first autonomous, but 
was united to the Agricultural Board at the time of the transformation 
into the Department of Agriculture, Commerce and Colonisation. This 
union -was essential because in Morocco (as also in Algeria, Tunis, and 
Indo-China), agricultural production plays such a great part in affairs 
that a natural connection has arisen between agricultural and commer¬ 
cial interests, calling for the centralisation of the administrative study of 
the questions concerned. The Board has Regional Economic Bureaux 
which collect facts bearing on commerce and industry and study the 
causes which influence development. These bureaux possess commercial 
"museums exhibiting the chief types of products, both imported and ex¬ 
ported. 

" Colonisation . — This work has been somewhat hindered by circum¬ 
stances, but the scheme embraces the following types of colonisation: 

a) The demands of the towns for fruit and vegetables are con¬ 
tinually increasing, and this provides a very favourable opportunity for 
the establishment of market gardens on the best soils as near as possible 
to the outskirts of the towns. Allocations of land for this purpose have 
already been made at Kenitra, Fez, Rabat-Sale, and Casablanca, and 
others are being considered. 

b) As soon as new lines of railways are projected areas of land not 
exceeding 50 acres in extent will be let out in the immediate neighbour¬ 
hood of the fines. 
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c) Provision has been made for the distribution of lots of land from 
250 to 325 acres in extent, suitable for conversion into farms. Facilities 
for payment are given, subject to certain conditions as to working and 
improvement. 

d) The Administration will lend its aid to large estates which are 
prepared to subdivide their property for the creation of farms for imme¬ 
diate cultivation. For this purpose assistance will be given for the build¬ 
ing of communication roads and for the provision of a stock of public 
implements and machinery. 

e) Special areas of land will 1 be reserved for the native elements 
and efforts will be made to extend the work of the native provident so¬ 
cieties in checking usury, and to develop the spirit of cooperation in the 
buying of seeds, implements and breeding stock. 



SECOND PART. 
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AGRICULTURAL intelligence 


GENERAL INFORMATION. 

1157 - The Agricultural Resources of Indo-China. — Brener h. in the Bulletin de la 

Societe d'Encowa^ment pour VIndustrie Nationale t \ r ol 126, No 4, pp. 37-73. Paris, July- 

August 1916. 

Forest Products. — Though, there are possibilities of opening up a con¬ 
siderable trade with China in the hard woods, at present there is no tim¬ 
ber in Indo-China suitable for export to the European markets with the 
exception of “ lim ” (. Erythrophleum Fordii Oliv.) which is the material 
used for wood block-paving. Exports of forest products consequently 
consist almost entirely of bye-products, the principal ones being: 

Cinnamon. 

<# Cunao ” (tubercles of the Discoriaceae family from which a dye is obtained). 

Cardamones (fruits of several Zingiberaceae). 

Benzoin. 

Guttapercha 

Sticklac (1). 

Rattans for fine canework. 

Palm wood for unbrella handles. 

Vegetable lac (obtained by tapping trees of the Anacardiaceae order). 

Oil seeds of Calophyllum Inophyllum I 4 n., Camellia drupifera, I,our and Gamma. 

** Abrasin " (a drying oil probably obtained from Aleurites mntam Wils.) 

Camphor 

Resin (from Pitm Massoniana). 

Mangroves abound on the coast and might be 'made to produce con¬ 
siderable quantities of bark of an exceptionally high tannin content, some 
samples having yielded up to 24 to 25 per cent of tannin. 


Development 

OF 

agriculture 

IN DIFFERENT 
COUNTRIES 


{1} See £. August 1916, No. 895. 
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Animal Products. — It would probably be possible to develop an 
export trade from Cambodge and Southern Annam. Exports of raw hides 
had already reached 3000 tons in 1913, 

Food Stuffs. — After Burmah, Indo-China is the most important rice 
exporting country in the world and judging from the results obtained at 
the Experimental Station of Buitenzorg (Java), the production could be 
raised 50 per cent by the use of improved varieties. Maize is now being 
grown for export and an experimental ground has been set aside in Ton¬ 
kin to investigate problems in connection with this crop. Small quanti¬ 
ties of manioc and arrowroot are put on the market and could well be in¬ 
creased. Various kinds of pulse crops have been tried with success in 
Tonkin, the most popular at present being gram (Cicer arietinum). 

Tropical fruits give promise of great future developments. With 
cold storage facilities, mangoes, mangostans and pineapples could easily 
be put on the European markets, while a profitable commerce could no 
doubt be established in preserved papaya fruit (valuable - for its peptic 
ferment papain) and dried “ letchis ” (Nephelium Lit-Chi). Coffee and 
tea have been successfully planted and may become important in the 
more or less remote future, but cocoa is at present almost unknown in 
the colony, though suitable localities for its growth exist in Cambodge 
around the Gulf of Siam. Pepper is already being exported in considera¬ 
ble quantities, and so is cane sugar, though the latter industry is not in a 
very fiourishing condition, its only experimental station (in central Annam) 
having been recently shut down. 

Fibres . — Cambodge cotton is of a good fine quality though not up 
to Eouisiana varieties in length of fibre and tensile strength. It is all 
exported to Japan. Good progress has been achieved in the silk-worm 
industry and Tonkin silk now competes with Canton products on the 
European markets. The Experimental vStation at Phulangthoung distributes 
selected graine from which yields of 1 lb. of silk per 13.5 lbs of cocoons 
have been obtained or about .twice as much as the native varieties pro¬ 
duce. 

Jute has been given a long but unsuccessful trial in the colony, ramie 
{Boehmeria nivea and B. tenacissima) is found sporadically, and Hibiscus 
cannabinus is indigenous to the country but its cultivation does not offer 
commercial openings at the moment. Kapok is obtained from Eriodcndron 
anfraduosum and Bombax malabaricum and is exported together with coil'. 

A certain amount of material is sent to Europe for the rush and cane 
industries, i. e. various rushes, rattan canes and the leaf fibres of palms, 
Livisfona sinensis , Ch ameer ops etc. Bamboo pulp for papermaking is 
now being manufactured at Vetri, a place situated at the junction of the 
Bed and Claire Rivers. 

Oils and Fats. — Copra is produced in Cochin-China, ground-nut in 
central Annam and castor oil seed in Tonkin. The colony also exports 
sesame seed and hevea seed which contains about 42 per cent of a drying 
oil somewhat similar to linseed oil. There are districts in Upper Tonkin 
where hemp and colza could no doubt be grown with success. - 
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Various Other Products . — The most important of these is plantation 
rubber;' In 19x3 as much as 29 300 acres were under heveas, represen¬ 
ting capital sunk to the value of £ 800 000. Exports in 1914 amounted 
to 180 tons. 

Finally as worthy of possible future developments the following mate¬ 
rials should be mentioned: tobacco, to be grown for the French Govern¬ 
ment monopoly ; various essential oils and extracts such as badian, citro- 
nella, vetiver, lemon grass, ylang-ylang, galangal, camphor; catechu; 
coca; and lastly agar-agar to be obtained from certain seaweed beds 
on the coast of Annam. 

1153 - Agriculture in Switzerland. — X. Deserens E , Les ameliorations fondles en Suisse, 
ill La Vie a<mcole et rurale Year VIII, No. 36 (Special number on Swiss agriculture), 
pp. 161-164. Paris, September 2,1916. — II. Borgeatjd A , Le betail bovin en Suisse. Id ., 
pp. 164-172. — III. Frey J.,Les cooperatives d’elevage du betail en Suisse. Id, pp. 173- 
175. — IV. Bouret D., La ch^vreen Suisse. Id., pp. 176-180. — V. Porcbet F.„ La viti¬ 
culture en Suisse; ses rapports avec 1’Etat. Id. pp. 184-185. —VI. Le regime des forets 
en Suisse. Id. } pp. 184-185. — VII. Peneveyre F., La culture fruitiere a la montagne, 
specialement dans les Alpes et le Jura-Vaudois. Id., pp. 186-188.. 

The area of cultivated land in Switzerland is so limited and its value 
is so high that the State takes an active interest in all schemes of recla¬ 
mation or improvement. A government 1 service has been instituted for 
the purpose of assisting any such schemes and the writer is at the head of 
the section for the canton of Vaud. 

All the available arable land is liable to flooding and to damage by 
erosion and landslips. For this reason as early as 1807-1816 the Federal 
Government took part in the first scheme for the regulation of water¬ 
courses, i. e. the embankment of the River Tinth. Since then it has assist¬ 
ed in the work of regulating the water system of the Jura and its adjoin¬ 
ing plains, and in many other schemes of a similar nature. During the 
period 1872 to 1911 the federal inspectors of Public Works sanctioned the 
expenditure of no less than £ 9400 for such purposes. The results have 
been excellent for the Canton of Saint-Gall, in three cases the value of the 
land has been raised to the extent of £ 27 per acre, while in the valleys 
of the Rhine, Tinth and Seez an expenditure of £ 52 000 actually produc¬ 
ed improvement valued at £ 134 000. 

Drainage was first practised about 1850 and two years later Friburg 
passed a law making the drainage of bogs compulsory. In some cantons 
diplomas were granted to men who showed special proficiency in such work. 

Over the whole of Switzerland, peasant proprietors are the rule and 
the holdings are very small. Out of a total of 252 496 holdings 201 919 
range from 1 to 2 % acres, and not only are they too small' but each 
holding consists of several scattered plots, the 201 919 in question being 
made up of nearly three million plots averaging 0.6 of an acre each. In 
some cantons the necessity of redistributing the area has been felt for the 
last thirty years, and the idea has gradually been extended over the coun¬ 
try, so that now, if in any part of Switzerland two thirds of the holders, 
holding no less than one half of the land between them, agree to make 
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a rational redistribution of the land they have the legal right to enforce 
the reform. 

The improvement of the mountain holdings is encouraged not only 
by the federal and canton governments, but also by numerous associa¬ 
tions formed for that purpose. Such improvements consist in draining, 
harrowing and manuring the soil; in collecting and removing stones; in 
the building of roads, houses and farm buildings; in the putting up of 
fences ; and in the regulation of surface water. Between the years 1885 
and 1912, over £ 560000 was spent on work of this kind. 

With regard to the granting of financial assistance for the various 
schemes for agricultural improvements and reclamation, the Federal Go¬ 
vernment goes on the principle of helping those who help themselves and 
only subsidises schemes towards which the canton have contributed 011c 
half the estimated cost. The distribution of grants and subsidies since 
1885 has been as follows : 


Sum contributed by 



Total 

Federal 

Canton , 


cost 

Government 

Government 

Lowland reclamation 1 $85-1912: 

£ 

£ 

£ 

Drainage and irrigation (53000 acres) 

532 000 

155 000 

126 000 

Construction of roads (140 miles) . . 

91 000 

26 000 

18 500 

- Redistribution of land among small¬ 




holders (170 000 acres). 

112 000 

41 000 

29 000 

Other improvements. 

93 000 

25 000 

20 000 


828 000 

247 000 

193 500 


464 000 

162 000 

109 000 

Mountain reclamation . 

1 392 oco 

. 409 DOO 

302 500 


Since 1893 the Federal Government has also undertaken to pay 
part of the salaries of the agricultural experts engaged by the cantons. 

II. — The total head of live stock in Switzerland has been valued at 
£ 28 000 000 and the importance attached by the government to this branch 
of agriculture is shown by the fact that the state grants a sum of £ 40 000 
per annum for the encouragement of pure breeding. 

In all live stock shows, judging is carried out exclusively by the 
system of score cards, a sample of which is given in the adjoining table, 
and great stress is laid on pedigree which counts for half the total number 
of possible points, as follows: 


Out ol roo possible points, 

16 points are allowed for the 2 parents or 8 points for each 
16 points ” ” M 4 grandparents or 4 points for each 

16 points ” ** ” 8 greatgrandparents or 2 points for each 


48 points 


whole pedigree. 
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Outside crosses are not encouraged and improvement is obtained by 
the method of selection and in-breeding. 

The characteristics of the four chief Swiss breeds—Simmenthal, Schwitz 
Friburg and Herens — are given in this article as well as their geographi¬ 
cal distribution in the country. 

III. — There are 850 cooperative live stock societies in Switzer¬ 
land (1) amongst which the two chief breeds, Simmenthal and Schwitz, 
are distributed in about equal numbers. 

IV. — Swiss goats have long had a very good reputation abroad and 
exports of the Toggenburg breed to England were begun as early as 1886. 
During the nineties goats were much improved by a careful selection of 
breeding stock without bringing in any foreign blood. The four chief 
breeds are : the Valaisian or Black Neck, the White Saanen or Gessenay, 
the Alpine, and the Toggenburg. There are a number of goat clubs, 
and during the years 1908 to 1910 the Federal Government granted 
the following bonuses to prize animals: 

£ 490 to 1184 animals in 1908. 

£ 5ro to 1225 animals in 1909. 

£ 650 to 1335 animals in 1910. 

Swiss goats yield on an average 150 to 180 gallons per annum. In 
the valleys they are kept by the smallholders and graze the land near the 
homesteads, but on the higher ground there is usually a village 
goat-herd who collects the animals every morning and takes them to 
the upland pastures for the day, bringing them home again each evening. 
There are 115000 herds in Switzerland averaging 32 goats per herd. An 
active export trade is done with Germany where the Swiss breeds have 
given excellent results when crossed with the local German goats. The 
trade will probably be extended to France for the improvement more 
especially of those breeds found in the Central Plateau. 

V. — The area of land under vineyards only amounts to 60 000 acres 
in Switzerland, yet there are two experimental stations set aside for purely 
viticultural work. One is the Federal Station at Wadenswil and the other 
is run by the canton of Vaud at Lausanne. In other parts of the country 
special instruction is given in the form of short temporary courses which 
the Federal Government contributes to by paying one half the cost. Assist¬ 
ance is given by canton and Federal Governements to all cultivators 
who are willing to take protective measures against diseases such as mil¬ 
dew, or to insure themselves against damage by hail. Important subsi¬ 
dies are granted too for reconstituting the vineyards (/. e. replacing 
vines which are either attacked or liable to attack from phylloxera by 
varieties grafted on resistant American stock). Cultivators have receiv¬ 
ed as much as £ 35 to £ 45 per acre for this purpose, half of which was 


{U See International Review of Agricultural Economics, Jan. 1916, pp. 47-56. 
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contributed by the local government and half by the central govern¬ 
ment. Swiss wines are protected by an import duty on all foreign wines* 

VI. — Forests in the canton of Vaud are classified as follows: 

Public and private forests. — Under the heading of private forests 

would also be included land owned by an association of small holders. 

Protective and non-protective-forests. — Protective forests are those 
situated in the collecting areas of torrents or those which by their position 
exert a protective influence against storms, avalanches, rock-slides, land¬ 
slips and erosions or which tend to regulate the flow of water from a moun¬ 
tain side. 

Mountain forests and lowland forests. — The distinction between 
these two classes is merely an arbitrary division made locally by the com¬ 
munes at an altitude of 2500 to 3000 ft., and is not recognised in federa- 
edicts. 

In every kind of forest whenever felling is in progress the replanting 
of a surface equal in area to the surface felled is made compulsory both 
by the federal and canton law. All trees to be felled must be previously 
marked and no clear felling is allowed without special permission from the 
local authorities. In the case of protective forests the Federal Govern¬ 
ment only can give leave for cutting and all operations must be carried out 
under the supervision of the local officer. 

VII. — Various attempts dating as far back as the sixteenth and eight¬ 
eenth centuries have been made to extend the area of orchards in the 
high parts of the canton of Vaud. In 1S90 the Agricultural Institute at 
Lausanne imported a number of hardy varieties of plums, apples, pears 
and cherries from Russia, Sweden and Denmark, and nurseries were 
established at high altitudes (2500 to 4000 ft.) for their propagation. The 
following year a few small trial orchards were planted on Mount Jorat 
overlooking Lake Lehman at about 3000 ft. and when these were well 
started general planting was encouraged by means of practical demon¬ 
strations, lectures and by the free distribution of the new varieties. 


The most successful kinds 

are given below: 


Apples 


Pears 

Hums 

Red Astrakan 

Borowinka 

A variety imported 

Rothdamas: 

White Astrakan || 

Antonovka 

under the name of 


BialiNaliv j 

Titovka or Tulska 

| Papierovka 

VineuseJSaxonna 
proved to be jbeurre 
de Montecat* 



There are now flourishing orchards of Titovka, Antonovka and Pa- 
pierovka at about 4000 ft. high._ 

1159 - The Oxygen Consuming jPowers of Natural Waters. — heise g. w*, and Aguilar 
R. H., in The Philippine Journal of Science, Vol. XI, Sec. A* No. 1, pp, 37 - 47 * Manilla, 
January 1916. 

The oxygen consuming capacity of water as measured by its ability 
to reduce potassium permanganate is a sensitive means of detecting fluc¬ 
tuations in quality in a water supply, and gives comparable results when 
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a fixed method is strictly adhered to. In order to study some of the 
factors which influence the reaction a series of tests were carried out with 
river water drawn from the Manilla city reservoir and containing less 
than 5 parts per million of chlorides. 

The first factor studied was the length of time allowed for the diges¬ 
tion. Samples of 200 cc were used and the tests were carried out at ioo°C. 
The results are given in Table I. 


Table I. — Reduction of potassium permangate by water ; 
effect of varying the duration of digestion . 


Duration of digestion 

Permanganate required (i) 


cc. 

Less then 1 minute 

0.82 

15 

i.ro 

30 » 

1.27 

45 » 

1.29 

1 hour 

1.34 

2 » 

i*75 

4 » 

2.46 

(1) icc — 0.1 mgm oxygen. 


The decomposition showed no signs of reaching an end point after 
several hours digestion. The tests were then repeated at lower tempe¬ 
ratures, but even at io° C. the effect of the time factor was still marked 
although the difference between the four and eight hour digestion was 
negligible for practical purposes. 

The effect of the presence of chlorides was next investigated. Sam¬ 
ples of 100 cc were used this time and the digestions were kept going for 
4 hours at 30° C. Some of the results are given in Table II. 


Table II. — Reduction of potassium permanganate by water ; 
effect of presence of chlorides. 


Chlorine content 

(in parts per million parts water) 

Permanganate required 

Difference in permanganate 
required due to presence 
of chlorides 


cc. 

cc. 

O 

X. 3 I 

— 

5 

1.38 

0.07 

10 

I.46 

0.15 

20 

1,48 

0.17 
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The error due to the presence of chlorides persisted even when diges¬ 
tion was carried on at a moderate temperature. This error was reduced, 
although not eliminated, if digestion was carried out at or below room 
temperature and if the final titration of excess potassium permanganate 
was made with sodium thiosulphate in the presence of potassium iodide 
and starch indicator. It was further reduced by digesting the water 
samples with potassium permanganate in alkaline instead of acid solu¬ 
tion according to the method described by Schulze, and Winkler (i). 

A last series of tests was undertaken to determine the effect, if any, 
of the presence of traces of hypochlorite in the water. It was found that 
hypochlorites oxidize organic matter in cold or hot solution and should 
therefore be eliminated before any determination of the oxygen consu¬ 
ming power is made. 

From these results it is evident that the determination of oxygen con¬ 
sumption is not at best an accurate measure of the organic content of wa¬ 
ter and it gives such uncertain results that isolated determinations are 
of very little value. It is only when a water supply is to be consumed 
repeatedly that the method becomes very useful. 

1160 - Immunity to Cow Pox as a Result of Intravascular Infections. — Camus L-, in 

Compies Rendus des Seances de VAcademic des Sciences , Vol. 163, No 14, pp. 338-340. 
Paris, October 2, 1916. 

A series of experiments were carried out with cow pox vaccines in or¬ 
der to determine the length of time, if any, which must elapse between 
inoculation and immunisation. A very pure vaccine was injected into 
the veins or arteries of rabbits, and immunity was tested by local reac¬ 
tions. The results show that the time required for immunisation varies 
inversely with the amount of vaccine injected, so that though it may not 
be possible to suppress completely the latent or incubation period, it is 
easy to modify its duration. Individual differences in the subjects are 
far less important than the amount of vaccine used. Other investiga¬ 
tors (Bousquet, Husson, Heim and Gregory) who have not taken into 
account either the activity of their vaccine, or the size of their doses have 
obtained very contradictory results with regard to the period, of incuba¬ 
tion, and the above experiments offer a satisfactory explanation of the 
discrepancies recorded. 

1161 - The Royal Institute for Agricultural Experiments Tripoli. — mangano g., in 
Minister*) delle Colonie, Ufficio Economise, Bolletlino di Jnformmoni , Year V, Nos. 1, 
2 and 3, pp. 7-122. Rome, January, February and March 1916. 

One of the first duties of the Agricultural Department ( t( Ufficio 
Agrario ") of Tripoli has been to found an experimental station for the 
improvement of existing agricultural practice in the colony and to extend 
the area of cultivated land. The station was established in the autumn 
of 1914 at Sidi el Mesri, on the outskirts of the city of Tripoli, where build- 


(i) S22 Dinner's polyieck. Journal {1868) 188, 197yZeitschrift fur amlytischc Chemie (1914) 

53,561 ( £d )- 
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ings had been already erected for an agricultural school by the Turks. 
Temporary accommodation is there provided for a metorological observa¬ 
tory, a museum and library, chemical and botanical laboratories, and 
for the necessary scientific and administrative staff. Store rooms, stables, 
implement sheds, cattle sheds and cottages for the servants and workmen 
are grouped round the main buildings ; also a good covered well fitted with 
an electric pump and a reservoir of 2000 gallons capacity. 

The experimental ground is divided into: 

1) A park where varieties of trees and shrubs are tested for sylvi¬ 
cultural, ornamental and protective purposes. Thirty eight kinds are 
at present on trial and this number will be greatly increased as time goes 

OiJ.. 

2) A dry orchard for fruits which are likely to prosper without 
irrigation. These consists of : 


Peaches 

Apricots 

Walnuts 

Almonds 

Figs 

Quinces 

Loquats 

Pears 

Zizyphus spp. 

Cherries 

Pomegranates 

Table olives 

Carobs 

Eucalyptus 

Casuarina 


3) An irrigated orchard which 

is also provided with efficient wind 

screens. It is planted with all the 

fruits of the dry orchard except 

carobs, casuarina, olives, and eucalyptus, and has in addition: 

Lemons 

" Kin Kans ” 

Bergamots 

Kumquats 

Limes 

Citrons 

Oranges 

Custard apples 

Tangerines 

Avocados 


4) A dry almond orchard to test the possibility of establishing such 
trees on the dry steppe. 

5) A dry olive grove consisting partly of an old established planta¬ 
tion and partly of a new plantation of native and Italian varieties. 

6) An irrigated palm grove in which all the varieties of North 
African dates are eventually to be collected for purposes of classification. 
At present 47 kinds of Phoenix dactylifera ar egrowing there. These 
have been all obtained from the coastal region between Agilat and Tadji- 
oura, and later, other parts of North Africa will be explored to provide new 
material for study. 

7) A dry vineyard for testing species and varieties of Italian grapes 
suitable for use as table fruit or as dried fruit. The climate of Tripoli 
should be well adapted to the production of the earlier varieries of such 
grapes. 

8) A plantation of prickly pears on particularly arid soil where 
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Tunisian, Sicilian and American varieties of the two types of plants will 
be raised — the spineless type as a fodder plant and the spiny kind for 
hedging. 

9) A field for cereals which at present consist of a few obscure va¬ 
rieties of local barley and some native and Italian varieties of wheat. 

10) A field for fodder plants where hairy and common vetches, 
vetchling ( Latbyrus sativus), fenugreek, sulla or Spanish sanfoin, chloris, 
and taff are being tried without irrigation. A small plot of mangels is 
also under experiment. 

11) A field for irrigated crops which is principally occupied by 
lucerne, the rest being under tobacco. Of the latter the Turkish varieties 
Giant Herzegovina, Porsucian, Xanthi jaka, Ay a Sluk and Samsoun, 
also Virginia bright and Java have been under trial and these not only 
at Sidis el Mesri, but also on various other estates. 

As the coastal region has proved well adapted to the growth of mul¬ 
berry trees, the question of introducing the rearing of silkworms on the 
oasis farms is full of interesting possibilities. As a start a few experi¬ 
ments have been carried out with graine of the Pyrenees, Grand Sasso, 
Polyjaune, Istria Yellow and native Yellow C and F breeds, and the 
crosses Chinois or x Bijaune and Bijaune or x Batoum Yellow. The 
results have been most encouraging. 

So far as irrigation problems are concerned, the Institute is at pre¬ 
sent investigating wells and water lifting apparatus for use on the differ¬ 
ent kinds of farms. In the immediate district of Sidi el Mesri two 
wells have already been dug and three others have been deepened and 
put into working order. But progress in the establishment of water rais¬ 
ing plant is slower as the systems in use are numerous and varied and 
the individual merits of each have to be determined. Those at present 
under construction are: 

The Arab system of counterpoise or shadoof. 

The noria or endless chain with buckets, worked by horse gear. 

The windmill with force [pump. 

The Archimidean screw worked by motor. 

The compressed air pump. 

Electric pumps of high and moderate power. 

The Institute also proposes to take up the difficult problem of reclam¬ 
ing the sand dunes, both with a view to extending the area of productive 
land and of protecting the more inland tracts from blown sand. An ex¬ 
perimental ground has already been set aside for testing the various plants 
and trees which are known to have a binding effect on the surface and 
which at the same time may be made to produce useful crops. 

The department dealing with live stock has not yet been created, but 
will eventually undertake research on: the native breeds of all classes of 
farm animals (including horses, cattle, dromadaries, camels, donkeys, 
sheep, goats,- pigs, ostriches, and poultry) and the possibility of improv¬ 
ing them by selection and by crossing with suitable imported breeds ; 
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the harvesting, storage and feeding value of forage crops ; the commoner 
diseases of live stock and means of checking and preventing them ; systems 
of management and breeding and the returns to be obtained from each. 
The Institute itself will endeavour to keep a large head of all kinds of 
breeding stock to be drawn upon by other parts of the colony as requir¬ 
ed ; also demonstration flocks and herds to be run on economic lines. 
Extensive trials will be carried out at one of the special farms mention¬ 
ed below on the management of animals turned to pasture. 

A nursery has been established within two miles of Sidi el Mesri to 
provide stock for the Institute. and for distribution to sub-stations and 
to native and Italian farmers. Olive trees (of the Tripoli, Tunisian and 
wild varieties), Seville oranges, bitter almonds and various forest trees 
are already being cultivated as well as certain fruit trees and bushes. 


Plots are also prepared for raising special strains of lucerne and tobacco. 
The complete project of the Tripoli Institute includes the creation of 
two demonstration farms. One of these, in the region of Tarhouna, 
will specialise in the production of cereals and the grazing o£ live stock. 
The other, which has already made a start, is situated at Sabrata (district 
of Agilat) in the middle of a large area of good steppe soil, with a 
ably high water table. This area is crossed by the railway and enjoys 
a good climate so that the conditions are eminently' adapted to the 
foundation of a big Italian farming colony. The type of farming propos¬ 
ed is one consisting chiefly of irrigated plantations, though the proxi¬ 
mity of the water to the surface makes it possible not to exclude irrigated 


crops. Further, the settlement will afford a good opportunity of testing 
a system of land tenure which is very suitable to North Africa and might 


lead to the planting up of much land which is at present only producing 
the poorest pasture and an occasional barley crop. By this system, 
which is known as the " mougharsa ”, the landlord leases the land to a 
tenant for a number of years (usually ten), and during that time the tenant 
pays no rent, but is obliged to do a certain definite amount of planting, 
to build a house and to dig a well. At the end of the given period, the whole 
property is divided up equally between the landlord and the tenant. 
At Sabrata, the obligations of the tenant will consist in the formation of 
an olive grove, the planting of almonds and other fruit trees — all 
unirrigated — and the making of a small irrigated garden and orchard 
-where the tenant can grow a large part of his own food. 

The establishment of a government experimental farm for irrigated 
crops has had to be postponed owing to the present scarcity of labour, 
but there are a number of Italians and natives already running their own 
irrigated farms and these will serve to guide intending settlers who want 
to learn something about possible returns from irrigated crops. 
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1162 - Recent Investigations at the Imperial Institute, London: Whales’Bones from 
the Falkland Island; Naked Barley from Cyprus; Edible Beans from Burmah ; Paper- 
Making Materials from South Africa ; African Silk. — Bulletin of the imperial 
' Institute, Vol. XIV, No. 2 , pp. 149-181 and 261-267 London, April- June 1916. 

Whales’ bones from the Falkland Islands. — The whaling industry of the 
Falkland Islands and its Dependencies (South Shetlands, Graham's Land, 
South Orkneys and South Georgia) is now the most important in the 
world. In the 1913-1914 season 9429 whales were caught, the total value 
of the products being £1301 548. The bones, which accumulate in 
enormous quantities, were formerly thrown away, but are now boiled 
down with the flesh to extract the oil, and the residue is converted into 
manure. In the 19x3-1914 season, 1327 bags of bone meal valued at 
£570 were produced in South Georgia, while the entire. Colony and its 
Dependencies in the same year produced 94 835 bags of whale guano 
valued at £47 887. An average sample of the bones reduced to a meal 
was analysed at the Imperial Institute with the following results which 
are shown in comparison with those recorded for commercial raw bone 
meal: 

, Whales’ Raw 

bone meal bone meal 


Moisture. 

Organic matter . . 
containing nitrogen 
” oil 
Phosphoric acid 

I/ime. 

Magnesia etc. . . . 
Siliceous matter . , 


Per cent. 

7.30 

40.40 

n.50 

20.24 

24.06 

7.39 

0.61 


Per cent. 
8.S0 
34-94 

4.19 
about 10 
21.66 

28.53 

4.62 

i*45 


Naked Barley from Cyprus. — In a sample of skinless barley received 
from Cyprus, the grains varied in size, were of a light brown colour and 
had a dull translucent appearance. Their germinating power was 96 per 
cent within 5 days. The barley was analysed and compared with En¬ 
glish and Azof varieties with the results given in Table I. 

This naked barley could not be employed for malting purposes 
but possibly might be used by distillers. Also it ranked as a good, class 
of feeding barley and might be employed for blending with other feeding 
stuffs. In March 1916 it was valued at from £2 10s to £2 12$ 6 d per 480 
lbs. c. i. f. London. 

Edible beans from Burmah (1). — Experiments have been carried out 
at Mandalay, Burmah on the cultivation of Lima beans ( Phaseolus lunaius) 
which were introduced from Madagascar and California in 1912-1913 and 
of tepaiy beans (P. acutifolhts) which were introduced from the United 
States in 1914-1915. The first crop of Madagascar Lima beans contained 
more prussic acid than the original seeds (0.0025 to 0.008 as against 0.002 


(1) See R. 1916, No. 5. 


(Ed.) 
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Table I. — Composition of naked barley from Cyprus. 



Naked 

barley 

English 

barley 

Azof barley 


Per cent 

Per cent 

Per cent 

Moisture... 

10.4 

14.9 

12.9 

Total nitrogenous substances. 

11.5 

8.0 

12.3 

True proteins.. 

10.3 

— 

— 

Other nit. subs. 

1.2 

— 

— 


1.9 

1.5 

2.5 

Carbohydrates. 

72.4 

68.5 

65.1 

Fibre. 

1.8 

4-5 

44 


2.0 

2.6 

2 8 

Albuminoid ratio. 

x : 6.7 

1: 9.0 

1: 57 

Food units .. 

106 

92 

102 


Table II. — Composition of tepary beans , of Voandzeia subtenanea beans 
and of the residual meal from water-melon seeds. 



Tepary 

beans 

V. subterrcmea 
beans 

Residual 
meal from 
water-melon 
seeds 


Per cent 

Per cent 

Per cent 

Moisture .. 

12.0 

8.25 . 

9-5 

Total nitrogenous substances. 

23.6 

21.3 

18.3 

True proteins. 

20.6 

19.8 

* 7-5 

Other nit. sub. 

3-0 

1-5 

1.0 

Fat. 

*1.8 

5-9 

0.5 

Carbohydrates. 

57-2 

58.1 

26.9 

Fibre. 

2.7 

3.2 

4 I -9 

Ash. 

3-2 

3-3 

2.9 

Albuminoid ratio .. 

1 :2.9 

1 •* 3-4 

1 :1.5 

Food units. 

1 19 

127 

74 


to 0.0025) l subsequent crops this high content was considerably reduc¬ 
ed though it still remained above that of the imported beans. It would 
appear from the results obtained that the prussic acid content is affected 
by the weather conditions, but not, on the other hand, by the nature of the 
soil on which the crop is grown. The Californian Tima beans yielded seed 
smaller than the original sample and containing 0.0045 per cent of prussic 
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Table III. — Chemical examination of tambookie grass from the Transvaal 
and papyrus jrom Zululand . 



Tambookie 

grass 

Paj 

Steins and 
leaves 

>yrus 

Sterns only 


Per cent 

Per cent 

Per cent 

Moisture (on drying at ioo°-iio°C). 

10,2 

12.1 

II.6 

Ash (expressed on dry material). 

7-4 

6.0 

9.4 

Yield of unbleached pulp (dried at ioo°-iio°C.) 




Expressed on air-dry material. 

37-1 

21.2 

22.5 

» » material dried at xoo 0 ~noC. . 

41.3 

24.O 

25.5 

Loss in weight of pulp on bleaching. 

3-1 

13*9 

4.9 

Yield of bleached pulp (dried at ioo"-iio°C.) ex¬ 




pressed on original material dried at 1 oo°-11 o°C 

4O.O 

2O.7 

24-3 


ins. 

ins. 

ins. 

Length of ultimate fibres. 

0.012 tOwO.lSS 

0.009 too.iS 

o.ox to 0.18 

Mean Length. 

0.081 

0.042 

0.048 


acid. They were valued at £12 to £14 per ton on a normal London 
market. 

Tepary beans are said to be specially adapted to dry situations where 
other beans do not succeed, as they will bloom and set seed during periods 
of extreme heat, yielding a crop about four times as large as would be 
obtained from the kidney bean (P. vulgaris ). The sample received from 
Burmah was in good condition ; it contained no alkaloids or cyanogenetic 
glucosides and compared favourably with haricot beans with regard to 
food value (Table II). On a normal London market it should be worth 
£10 a ton. 

Voandzeia subterranea beans from the Sudan. — V. subterranea is a le¬ 
guminous plant widely cultivated in tropical Africa for its seeds which 
form an article of native diet. Specimens of the beans from the Nor¬ 
thern Provinces, Nigeria and from Zanzibar were examined at the Impe¬ 
rial Institute some years ago (1) ; the present samples were of rather bet¬ 
ter quality. Their composition is given in Table II. They contain no 
cyanogenetic glucosides or alkaloids and could be used for making com¬ 
pound foods at a price of about £4 per ton. 

Water-melon seeds from the Sudan. — Water melons {Citndlus vulgaris) 
are cultivated on a considerable scale in Kordofan Province and 
a sample of the seeds was sent for examination to the Imperial Institute 
with a view to finding a market for them in London. The seeds contained 


(Ed.) 


(i) See B . 1911 Nos. x and 5. 
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7.4 per cent of moisture and yielded 23.6 per cent of brownish yellow 
oil which had the following constants : 


Specific gravity at i5°C... 0,923 

Solidifying point of fatty acids . 30.5°C 

Acid value (mgms. potash per 1 gm. oil). 8.4 

Saponification value. 191*4 

Iodine value. 117.1 per cent 

Hehner value. 95* 1 


The oil is very similar to that obtained from other cucurbitaceous seeds. 
The residual meal left after extraction contains no alkaloids or cyanoge- 
netic glucosides; it has a high percentage of fibre and a low food value 
(Table II). 

Colocynth pulp from the Sudan, — Colocynth is the name given 
to the peeled dried fruits of Citndlus Colocynthis, the material freed from 
seeds constituting the drug known in the British Pharmacopoeia as colo¬ 
cynth pulp. Before the war, it was largely obtained from Turkey and 
Austria and recently considerable quantities have been exported from 
the Sudan. The sample under examination was of good quality and 
was valued at 15 3 d per lb. 

Papermaking materials from South Africa. — Tambookie or tamboo- 
tie grass ( Cymbopogon Nardus var. vallidus) is said to grow luxuriantly 
over large tracts of country in the Tiansvaal reaching a maximum height 
of 5ft. 6 in. The results of the chemical examination of the grass is 
shown in Table III. A high yield of pulp of good quality and easily bleach¬ 
ed was obtained, and from it a strong paper was prepared. The grass 
was valued at £4 per ton. 

A sample of papyrus from Zululand consisted of greenish yellow 
pithy stems averaging 7ft in length and 1 in. in diameter at the base, 
each with a tuft of narrow pointed leaves (about 14 ins. long) at the top. 
The proportion of stems to leaves in the sample was as 4 to 1. Results 
of the chemical examination are given in Table III. The yields of pulp 
are comparatively low, but the material might be used with profit if 
worked up near its place of production. 

African wild silk. — The only African insects which produce silk in 
important quantities are those belonging to the different species of Anaphe 
(fam. Eupterodidae). The most important of these found on British 
territory are: 

A. infracta in Nigeria and Uganda 
A . venata in Nigeria and the Gold Coast 
A. moloneyi in Nigeria 
A. ambrizia in Uganda 
A. panda in Natal 
A . reticulata in Natal. 

All these insects form silken nests or colonies within which each worm 
spins its own cocoon. The nests vary considerably, in size, and form; 
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they may be more or less spherical as in A. infracta and A. venata or flat¬ 
tened as in A , moloneyi . The envelope of the spherical forms usually 
consists of three thicknesses of silk: the outer layer more or less papery 
in texture ; the middle layer, composed of loosely spun silk arranged in a 
number of superimposed sheets; the innermost layer, hard and parch¬ 
ment-like. The envelope of the flattened colonies is made up of a sin¬ 
gle layer of closely interlaced silk. The silk of both nests and cocoons is 
naturally brown in colour, but in the absence of light the worms pro¬ 
duce a white silk, and for this reason the natives in parts of Nigeria some¬ 
times enclose them in calabashes. 

Anaphe silk cannot be reeled as is done in the case of silk from Bom - 
byx rnori, and it is therefore carded and spun as “ waste ” silk ; but apart 
from this it more closely resembles B. mori silk than does any other kind. 
It takes dyes well and has been found useful for the manufacture of velvet, 
sewing silks and other materials. The degummed silk has been valued 
at about is per, lb but owing to the large amount of labour required to 
free the silk from extraneous matter, the crude material if shipped to 
the United Kingdom would only realize about id or 2 d per lb. If how¬ 
ever, the silk were cleaned locally by the natives, the clean product might 
be worth 6 d per lb. in London. 

It has been shown experimentally in Uganda that the worms can be 
successfully domesticated and there seems to be no reason why a new 
industry should not be established in Africa. 


CROPS AND CULTIVATION, 

1 163 - Cause and Nature of Soil Acidity with special Regard to Colloids and Adsorption. 

— TruoG E., in Journal fur Physikalische Chemie, Vol. XX, pp 457-484 1916; abstract in 
Journal of the Society of Chemical Industry, Vol. XXXV No. 15, pp. 855 856. London, Au¬ 
gust 15, 1916 

The production of acidity or alkalinity when certain neutral solutions 
come into contact with certain solids is probably due to chemical action 
and not to selective adsorption of ions. Cameron's contention that the 
acid reaction towards litmus of washed absorbent cotton (and inferent- 
tially of certain soils) is due to the adsorption of cations, is untenable, 
since such cotton has been found to contain an insoluble fatty acid (per¬ 
haps margaric acid), which would not be completely removed by the 
washings with alkali and acid. When cotton is brought into a neutral salt 
solution, the salt reacts with the fatty acid, some cations are removed 
and an equivalent amount of soluble acid liberated. Similarly, the re¬ 
puted selective adsorption of ions by charcoal is accounted for by che¬ 
mical actions between impurities contained in it and the dissolved salt. 

Assuming selective adsorption, the vastly greater adsorptive power 
of soils would still need explanation. Arguments are also adduced to 
prove that soil acidity is not* the result of selective ion-adsorption, by 
colloids or by finely divided solids; and it is shown experimentally that 


SOIL PHYSICS, 
CHEMISTRY 
Aim 

MICROBIOLOGY 



1588 


OPENING UP LAND FOR CULTIVATION 


OPENING UP 
LAND FOR 
CULTIVATION 


under suitable conditions, the reactions causing soil acidity proceed ac¬ 
cording to chemical laws. The acidity in well aerated soils, in particular 
in cultivated upland soils, is due to the hydrolysis of silicates, of which 
the bases are removed by plants and by soil water, and to the silica and 
acid silicates left behind. The weathering process in soils can be repro¬ 
duced by treating powdered basalt, granite felspar, etc., with carbonated 
water and filtering: the residues are acid to litmus. In dry regions the 
soluble salts accumulate and cause alkalinity. In these soils organic 
acids derived from plant residues are of little importance: they may be 
formed, but are quickly transformed. In badly aerated soils e. g. in peat 
soils, the plant remains are decomposed much more slowly; instead of 
being oxidised to carbon dioxide, much of the carbon remains in the soil 
in organic combination as the so-called humus acids, and eventually is 
transformed into coal. 

The latent acidity of a soil may be largely due to kaolinite and si¬ 
milar compounds, or to free quartz; and the results of the determinations 
of active and latent acidity show that the amounts of different hydroxides 
that react with the insoluble acids, are approximately chemically 
equivalent. The fact that acid soils do not take up equivalent amounts 
of different bases from salt solutions possessing a common ion, is not 
opposed to the hypothesis that soil acidity is due to the presence of free 
acids, for the reactions involved would be much influenced by secondary 
reactions. B3 7 using small quantities of finely powdered soil and large 
volumes of salt solutions, and minimising the time of contact, the effect 
of such side reactions can be practically annulled; and determinations 
of soil acidity under these conditions give results which are best explained 
on the assumption of the existence of free acids. Further, the adsorp¬ 
tion hypothesis would lead to the conclusion that the acidity of a soil 
would increase if the particles were ground to an impalpable powder: 
experiments showed a slight decrease. 

1164 - The Reclamation of Arid Steppe Soil and of Shifting Sands in the Province of 
Astrakan, Russia. — Vysotzeif G., Theilora of Brgenia and the conditions tinder which 
it is developed. Tpydu JEhopo no npuKdadnon Bomamm (Bulletin of Applied Botany). 
Year VIII, Nos. ro-ii, pp. 1113-1418. Petrograd, October-Noveniber 1915. — II. Ftestov 
J. G., The shifting sands of the province of Astrakan. CeMKoe XoBHuameo u Jhbco- 
eodemeo (Agriculture and Sylviculture), Vol. CCV. pp. 616-630. Petrograd, April 1916. 

Geographical conditions. — In Russia there are three distinct regions 
of arid steppes: 

1) The Pontic region around the northern margin of the Black 
Sea. 

2) The Transdon region and that of the northern Caucasus which 
together form a triangle with apices at Novotcherkassk, Tzarytzin and 
Mozdok. 

„ 3) The Transvolga region also in the form of a triangle with api¬ 
ces at Kamichin, Saratov and Uralsk, 

The last two regions are situated on the edge of a vast semi-desert 
area which surrounds the Caspian Sea, and occupies the greater part of 
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the province of Astrakan or nearly 11 million acres. This province is di¬ 
vided into two almost equal parts by the lower Volga; the western half 
occupied almost entirely by the Kalmuks steppe, and the eastern side 
which forms the Kirghiz steppe. On the western boundary is the Pla¬ 
teau of Ergenia which constitutes the watershed between the basins of the 
Don and the Volga and separates the Transdon steppe from the Kalmuks. 
The north of the Kalmuks steppe and the whole of the Transdon steppe 
(which covers an area of some 5 % million acres) are almost completely 
free from shifting sand. Travelling south through the Kalmuks steppe, 
patches of loose sand become more frequent and larger till finally they 
form a continuous surface which also extends up the right bank of the 
Volga. 

To the east of the Volga between the northern boundary of Astra¬ 
kan and Khanskaia Stavka the soil is only occasionally loose and shifting, 
but south and east of that district begins a vast sandy tract which gra¬ 
dually merges into a true desert, where there is not a sign of vegetation 
and where the surface has been blown up into dunes which are continually 
being remodelled by the wind. This sandy tract of eastern Astrakan 
extends over about nine and half million acres and makes up 88 per cent 
of the total desert steppe in the eastern provinces of Russia. 

Geological conditions. — The whole of Astrakan including Ergenia has 
a common geological origin, i. e. black, compact, impermeable clays of 
the lower tertiary which hold up the underground w T ater. In the Er- 
genia area these are covered by oligocene sandstones readily disintegra¬ 
ted and overlaid by clays and loams whose derivation is still obscure and 
which gradually pass into loess at the surface. 

In the main Astrakan plain, which was once the bed of the Aral- 
Caspian Sea, the changes in sea level have destroyed the sandstones and 
these have been replaced by a series of deposits which are sandy at the 
base and clay above. The most important of these sediments is a dark 
shaly clay which often comes to the surface in ravines and gives rise to 
agricultural soil. It varies in thickness from 2 % to 23 feet, is plastic 
and heavily charged with mineral salts (gypsum, sulphate of soda and 
carbonates). Above the clay are two more recent deposits, i. e. a thin 
layer of grey sand covered by an aeolian deposit of yellow sand. 

The actual surface of the steppe at present is one vast expanse of loose 
sands, the products of the disintegration of the very friable uppermost 
layers. A& these layers for the most part only vary in thickness from 3 
to 10 inches, they could not possibly supply alone the enormous quan¬ 
tities of sand on the Astrakan plain. The remainder is derived from 
adjoining depressions in which cyclones sweep with such force that the 
Caspian clays have been laid bare in places. 

The Astrakan sands consist of well rounded grains, yellow in colour 
owing to the presence of oxides of iron, and very fine (0,1 to 0.2 mm in 
diameter). The smoothness of the grains gives the sand a very unstable 
character with no power to .resist the force of the wind winch piles them 
up into shifting dunes. 
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Meteorological conditions. — The climatic of Astrakan is continental. 
Winters are extremely severe and last three months, a minimum temper¬ 
ature of — 30° C being occasionaly reached. Then a very short spring 
is followed by great summer heat when the thermometer often rises to 
40" C. Prevailing winds are from the east and come like a hot blast 
across the country. The rainfall is very low. At Astrakan it only amounts 
to 5.72 ins. while the evaporation is 29.3 ins. or five times as great; there 
are 121 rainy days per annum with dry intervals which usually last 7 to 
10 days except in July and August when there may be 50 or more conse¬ 
cutive dry' days, and on the edge of the Kirghiz steppe drought lasting 
130 days has been recorded. In Ergenia the rainfall is higher, 4,5 to 9.5 
ins. per annum. Mean temperatures in the desert region (Astrakan) 
and in Ergenia (Tzaritzin) are as follows: 

Astrakan Tzaritzin 


C C 

Mean temperature for January. 7,2 n.3 

” July. . . . *. 25-5 29.6 

Mean annual temperature. 9.4 7.0 


Underground water. — As a result of numerous investigations it has 
been proved that there are two layers of underground water in Astrakan: 
a lower one 25 to 30 feet below the surface, heavily charged with salts, 
and an upper of fresh water close to the surface and found in the regions 
where the ground is covered with Artemisia . A well 13 feet deep and 5 
feet wide in such regions will supply enough water for 100 head of cattle 
throughout the whole summer. 

I. Ecological study of Ergenia. —- A certain amount of planting was 
carried out in Ergenia about the middle of the last century. In 1913 the 
Russian Department of Forests wishing to know whether it would be 
advisable to resume planting operations, instituted an enquiry into the 
progress of the planted areas. The writer who was put in charge of the 
enquiry did not limit his observations to the condition of the forests, but 
at the same time made a thorough study of the entire regional flora in its 
relationship to soil, to climate and to cultivation. In the present paper 
he gives a detailed ecological description of the region, using for the pur¬ 
pose not only his own data, but also that collected by other investigators. 
Afterwards he discusses the agricultural possibilities of the area. 

In studying the plant associations the system was followed of giving 
to each association a descriptive name which indicates the type of flora 
represented. For instance: 


Poaretum means a multifloral herbaceous flora in which Poa pratcnsis is dominant, 

(from stipare = to crowd) denotes a typical flora of the virgin steppe forming a 
dose turf and made up chiefly of species like Shpa and Koelena and in the cast A vena desertomm 
I*ess. 


V/ is the flora of the calcareous hills where the aromatic species predominate, more 

, Thymus, Satuteja, Hyssopus, Zizyphora, Salvia , Scutellaria , Stdcky$ f Teycrium. 
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Artemisietum is the flora of the acid steppes with weak alkali soils, the dominant species 
being Artemisia mantima and its numerous varieties, Artemisia pauciflora Keller, etc 

Salsoletum is the flora of strong alkali soils dominated by Salsola,Sahcornia, Suaeda , 
Petrosimonia , Brachylepsis, Kahdiam , Camphorosma, Tamarix, etc 

Using this type of nomenclature, the chief plant associations in Rus¬ 
sia are: 


Forest trees 


Herbaceous plants and mosses 


Saliceta 

(Alneta, populeta) 

(Betuleta, especially in the cast) 
Abiegna 
Pineta 
Querceta 
(Fageta) 


Sphagneta 

Carecta 

Poareta 

Stipeta 

(Thjmeta?) 

Artemisieta 

Salsoleta 


On the virgin steppe of the Ergenian Plateau, the dominant plant 
association is divid ?d into three groups according to the soil: 1) stipeiitm 
latifolhim on the black soil; 2) stipe turn dp ere it m on the light brown 
soils; and 3) stipehnn gramineum on the dark loams. The last is the most 
abundant and its flora is given below. 


BOTANICAL COMPOSITION OF THE STIPETUM GRAMINEUM. 

A.—DOMINANT SPECIES. 

I Woody plants. 

Calophaca icolganca. (Spiraea hypericifolid). 


II. Plants uith i.gng rhizomes. 


Agropyrum ramosiun. 

Ephedra vulgaris. 

(Aeroptilon Piens ?) 


Carex: stenophylla C. 
Inula Ocuhis Chnsti C 
Ramin cuius oxyspci nuts. 


Achillea setacea. 
Glycyrthiza glabra? 
Poa setacea. 
Potentilla bifuica C. 


III. Plants with short rhizomes. 


Agropyrum cristatum C. 
(Allium linear e). 
Zfinosyris villosa C. 
Pyrethrum achilleifo - 
lium C. 


Allium jlavesccns . 

{Browns credits ) 
[Hehchrysum arena} him V) 
Iris pitmila C 


Galium uerum V, C. 
Inula hirta. 

(Ranunculus polyrhizus ?) 
Valeriana iuberosa. C. 
Veiomca prostrata , 


IV. Plants with short rhizomes and short internodes. 

St ip a sareptana. JEoeleria gracilis C. {Phleuni Boehrneri). 

Eestuca sulcata C. Stipa stenophylla C 

Stipa capillata C. 

Stipa Lessingiana C, , . 


3 
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Achillea leptophylla. 
Artemisia, incana. 
Artemisia paum flora. 
Aspemla humifusa. 
Astragalus albicaulis. 

(A stragalus physodes ). 
{Astragalus testimlatus et 
A . dolichophyllus ). 
Cachrys odontalgica (C). 
Dianthus rigidus. 

D. palkdiflorus. 
Eriosynaphe longifolia. 
Terula caspica C. 
Kochia prostrata C. 
Statice incana C. 

Statice sareptana et St. 

tomentella VI, C. 
Veronica orientals$. 


V. Plants with tap-roots. 

Arenaria gramimfolia. 

A. longifolia C. 

Astragalus subulatus . 
Astragalus utnger. 

Dianthus leptopetalus C. 
Eryngtum campestre C. 
Euphorbia Gerardiana, VI, C. 
Helichrysum arenartum. 
Herniaria incana. 

Linum austriacum. 

Marrubium praecox. 

Potentilla astracanica. 

Statice tatanca C. 

Thesium ramosum. 

Veronica spicata III. 


Asperula glauca (III?) 
Astragalus asper. 

Centaurea ? uthenica 
Crambe aspera. 

Dianthus capitatus C. 
Gypsophila paniculata C. 
Medicago falcata C. 
Medicago versicolor. 

Phlonns pungens C. 

Salvia memorosa. (=S. 

silvestris). 

Silene wolgensis . 
Sisymbrium junceum C. 

(Taraxacum serotinum). 
Thymus Marschalhanus C. 
Verbascum phoeniceum C. 
Veronica austnaca. 


VI. Plants which propagate themselves by secondary roots. 


{Convolvulus lineatus). 


Jurinea linearifoha C. Artemisia austriaca C. 

Euphorbia lepiocaulti C. 
(Lepidiitm Dr aba). 


Allium moschatum. 
(Colchicum luteum). 


VII. Bulbous and tuberous plants. 

Tulipa Schrenkii C. Tuhpa Bieberstemiana II. 

Allium flavum C. {Allium pamculatum) C. 

(Gagea bulbifera). Ornithogalum tenuifolium, 

Ornithogalum brachystachys C. {Gagea pusilla ?). 


B . — SECONDARY SPECIES . 

VIII. Biennuals. 

Carduus uncinaius C. 

{Carduus hamulosus). 

{Falparia Rivini) C* 
viscosa. 

Verbascum oricntaU. 

IX. Winter-spring, annuals. 
a) Early: 

et Veronica arvensis et V. verm. (Draba verm ?) C. 

{Thlaspi perfoliatum ?) 
Androsace elongata C. Lamium amplexicaule 

A. Holosteum umbellaium. 

Alyssum minimum c. 

b) Eate: 

(Chorispora Unella). Bromus teetotum. Arenaria serpyllifolia C. 

{Colpodium humile IV). Bromus squarrosus C. 

JPoa hulbosa viripara IV. 


Ceratocephulus orthoceras 
C. falcatus. 

Androsace maxima. 
Agropymm prostratum et 
orientate. 


Trima Hoffmanni and its his- Erysimum versicolor, 
pida varietj ? . Erysimum canescens 

Onosma tinctorum 
Salvia Aetkiopis C. 

Serratula ( xeranthemoides ) C. 
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(Menwcns hnijolius). 
Itepidimn perfoliatum C. 
{Gypsophila muralis) C. 
Echtnospermum strictum. 


Ceratocarpus arenarius . 
Echinopsilon sedoides C. 

(Salsola tamanscma) 

(Passenna anmia). 


X. Winter annuals. 

Ech inos pet tnum pat ulum. 
(Filago aivensts ) C 
(Tnfoh u m arvense ) C 
Delphinium Consohda C. 


XI Spring annuals. 

Eragrostis minor C. 
Polygonum Sellardi C. 
Atnplex patnla 
v Xeranthemum annuum ). 


Camdma microcarpa. 

Crepis tectorum. 
Eclnnospermum Lappnla. 
Lithospermum arvense. 
Sisymbrium Sinapistrum C. 
£Sisymbtium Locsehi ct 5 . 
Sophia) C. 


(ChenopoJium album?) 
t Polycnemum aivense C 


XII Parasitic phanerogams. 

Cuscuta plant flora. Orobanche coerulea. 


C. — CRYPTOGAMS . 

XIII Mosses. 

Tortula rutahs. Gnmmia. 

XIV. Algae and lichens. 

Parmella vagans, Kostoc commune. 

Cetraria aculeata, 

(Urceolana scruposa). 

XV. Fungi. 

Probably the majority belong to the Angiocarpine ae [Ly coper don spp., Geaster spp.) 
and JPleetobasidineae (Pisolithus herculeum Fries). 


In the above table the species are divided into three phytosocial groups according to their 
habitat. In the left hand column are placed those species which are more xerophytic than ty¬ 
pical plants of the association and which are bordering on the next plant association i. e, stl - 
petum cinereum. In an analogous way the species placed in the right hand column are all border¬ 
ing on the moire hydrophytic association i. e. stipetnm l atifolium. 

The names of the commonest species are printed in heavy type. Brackets mean that the 
identification of the species is not very certain. Roman numerals are used to show that the 
plant they follow occupies an intermediate position between the class in which it is placed and 
the class indicated by the Roman figures The letter C is used after the name of a species when- 
ever that species is a characteristic plant of the virgin steppe of Ascagna Nova (Pontic re¬ 
gion) which has been studied by J. K. Patzoskif. 

The dominant species all consist of perennial plants which occupy the soil in a more or 
less stable condition,hbsorb more water and nutrient salts than any other species and are the- 
’ principal producers of organic matter. The secondary species on the other hand are all plants 
Ndneb flower only once (annuals and bienniels). In the Ergenia stipetnm s \rmmneum the 
dominant species are made up of 93 species or 61 per cent , of the total number, while 
secondary species') including parasite plants, are represented by 39, species only. 
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The deterioration of Steppes and the means taken to check it. — Sheep 
farming is general in the Ergenia region, and the system of grazing is such that 
it frequently has a deteriorating effect on the flora which tends to become 
more xerophytic in character and by its gradual modification influences 
the grazing value and the general productiveness of the virgin steppes. 
In order to prevent this deterioration and consequent decline of the live 
stock industry it is absolutely necessary that all grazing areas be given 
regular periods of rest during which the natural flora will have a chance 
of recovering from the effects of the grazing. Further, selected plots 
of the virgin steppes should be fenced round and protected from live stock 
in order to provide natural seed producing centred for the reconstitution 
of the surrounding flora. These plots should occur at frequent intervals 
and include various types of plant associations, i. e. stipetum gramineum , 
stipetum subsabulosum , stipetum cinereum, stipetum sabidosum . It is also 
recommended that dry farming methods be tried with the idea of intro¬ 
ducing a more intensive form of farming. 

The creation of artificial forests on the arid steppes is one of the 
most interesting experiments in applied botany and has important bear¬ 
ings on ecological problems. On the Ergenian plateau woody plants 
will only prosper in places where the water table is accessible, such as for 
instance in deep hollows, in ravines, or at the foot of gentle slopes. And 
such places being very limited in extent, there is no possibility of establish¬ 
ing forestry as a separate industry. All attenpts to do so by the De¬ 
partment of Forests have failed. The cultivation of trees will have to 
form part of the ordinary farming practice, and small plantations will 
be the rule. Both fruit and timber may be produced. The most sui¬ 
table trees have proved to be: Robina Pseudacacia, Quercus spp. Populus 
spp .,Pyrus communis , Monts spp. 

II. — The shifting sands of Astrakan (i). — Ten million acres of 
the province of Astrakan are covered with shifting sands which have been 
formed during the nineteenth century and which are estimated to spread 
at the rate of ioo ooo acres per annum. The principal cause of the rapid 
transformation of good pasture into barren sand is the bad management 
of the pastoral population who keep their flocks and herds so long in one 
place as to result in the complete destruction of the turf. Neither 
is the condition of affairs very much better where arable farming is prac¬ 
tised, for the use of tillage implements helps to loosen the surface, while 
the cultivators manage to suck the land dry in a few years by a bad system 
of husbandry, taking one crop after another without manure; then as the 
crops began to fail, the sand invades the ruined fields and gradually co¬ 
vers considerable areas. 

The damage done is enormous, not only in Astrakan, but also in the 
adjoining provinces and in the whole of southeastern Russia. In 1880 
the Government became aware of the inroads of the scourge, but it was 


(1) A list of Government publications on the subject is given. 
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taken to check its progress. During the period 1904-1909, 46000 acres 
not till the early years of of the present century that active measures were 
were brought under cultivation and in 1913 a special Government Service 
was organized to deal with the question. The province of Astrakan 
was put in charge of a chief forestry officer and divided into six' di¬ 
stricts in each of which a sub-officer was appointed to superintend the 
work of reclamation. The seven officers Were university men and had a 
staff of 23 working foresters under their orders. All work was carried out 
and financed on one of the three following systems: 

1) The State to supply all technical advice and the material for 
seeding or planting, but all the labour to be provided by the landlord. 
Areas dealt with annually: about 1300 acres. 

2) The State to supply technical advice, and to pay half the ex¬ 
penses of the working foresters required to superintend the work, and 
to make an allowance of 5 d per day towards the housing and keep of each 
labourer. The population to provide the men and to pay the other half 
of the foresters’ expenses. Area dealt with annually: 1300 to 2600 acres. 

3) The land to be temporarily made over by the landlord to the 
Ministry of Agriculture. The State to do the planting and to pay 90 
per cent of the total expenses, the balance being paid by the Administra¬ 
tion of the Kirghiz. Contracts of this kind were begun in 1908 and 
by 1913 some 1 300 000 acres has been planted. 

Every year the forest officers make a report of the work done in their 
districts as well as recommendations for the further development of the 
scheme. 

Methods employed for fixing the surface of shifting sands . — Experi¬ 
ments in Nortern Astrakan have shown that Salix acutifolia Wild, can 
have an excellent binding effect on the surface of sands. Cuttings taken 
from the tips of the branches are merely placed in a plough furrow. The 
method is simple and inexpensive, costing about 6 s per acre and at the 
end of three or four years not only is the capital expenditure repaid, but 
the land may have risen in value to the extent of another 6s per acre. 

In the southern part of the province, where the sandy area is greatest, 
reclamation is carried eithr by planting cuttings of Salix acutifolia and 5 . 
easpica Pall (1) (” narym-tala ”) or young plants of Pterocaccus afihyl - 
his Pall (2) (“ djuzgun ”) and Calligonum spp. (3). (“ Kandym ”) or by 
use of herbaceous crops, The latter is the more common method, as 
planting is comparatively expensive (£ 3 to £ 5 per acre), and require be¬ 
sides some sort of protection from the wind, such as parallel wind screens 
about 9 ins. high and 13 ft. apart costing £ 1 10s to £ 3 per acre. Plan¬ 
tations too, require after cultivations in the form of hoeingsandweedings. 
Herbaceous plants on the other hand are not only less costly to grow, but 


(1) According to Visotzke, in Bulletin of Applied Botany No. 10-11, 1915? p. 1240. 

(2) Cf. Agricultural Encyclopaedia, Vol. IX. p. 482. Petrograd 1905. Publishers, A. E. 
Devrien. 

(3) Cf. Id. Vol. X, p. 143. Petrograd 1907. 
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cover the surface with crops which are of great and immediate value to 
the population. 

Where the conformation of the land will allow it, surface vegetation 
will gradually appear if the soil is left quite undisturbed. Elymus arena- 
rius and Agriophyllum aremrium are the first to establish themselves 
and their roots rapidly spread over the surface and down into the 
sand to a depth of even 5 or 6 yeards. Later other species appear, grad¬ 
ually covering the surface and protecting the sand from the action of the 
wind.Then finally the two first comers disappear and their places are 
taken by Artemisia maritma which provides excellent sheep pasture. 
But to complete this process, 20 or 30 years are required and it is generally 
more satisfactory to hasten matters by artificial methods, at least on some 
parts of the area, so that centres for seed distribution may be formed 
and help in the natural reclamation of the land. Usually the procedure 
is as follows: a survey is made of the area, to pick out places which are 
sheltered from the wind, such as the hollows of the dunes. Seed of Ely¬ 
mus arenarius and Agriophyllum arenarium is then sown in patches of 
about one square yard on these selected spots and at the rate of 3 to 6 
lbs. of each per acre. The crests and flanks of the dunes, where seed¬ 
lings would at once be destroyed, are not touched. 

All seeds are supplied from Government seed stations of which 10 
are already established and occupy 35 acres of land. Cuttings and young 
woody plants are also raised in Government nurseries. Those in the 
north of the province grow pines, birches, oaks, black poplar, etc.-,while 
those in the south produce robinia. apricots, Ptemoceus aphyllus and 
Calligonmn spp., the total area under nurseries being 150 acres. 

Replanting is only just in its initial stages. In 9 years not more than 
45 acres have been planted besides 3 gardens and 4 vineyards occupy¬ 
ing about u acres. The real obstacle to progress in this direction is the 
uncertainty as to whether the greater part of the province of Astrakan is 
adapted to the establishment of forests; but with the institution of 
the special State Service referred to above, the question will xeceive proper 
attention and in the event of a favourable report, planting will proceed 
more vigorously. 

1165 - Research On Superphosphates. — Pratolongo U., (Agricultural High School, Milan) 

in Annal> A‘, Chimica applicant, Vol. VI, Nos 3 and 4, pp. 59-112. Rome, 19x6. 

The mechanical condition of superphosphates is a most important 
factor in estimating their value, as unless the manure be dry and in a 
very fine state of division it is impossible to spread it evenly on the land. In 
order to determine how the friability and dryness are affected by the con¬ 
ditions of its manufacture investigations were made on the constitution 
of the substance in the various stages of the process. The results are 
summarised as follows * 

1) Superphosphate contains three chief constituents, calcium sul¬ 
phate, mono-and dicalcium phosphate, which are found in a more or less ’ 
hydrated condition and under various crysralline forms. Calcium sill- 
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phate may be present either as the anhydrous salt or as gypsum. In or 
dinary superphosphates the former predominates, usually almost exclu¬ 
sively ; where however the superphosphate has been prepared from bones 
and with limited quantities of sulphuric acid, the calcium sulphate is then 
nearly all in the form of gypsum. Monocalcium phosphate-is commonly 
CaH 4 (P 0 4 ) 2 K 2 O, but the anhydrous salt is not rare and has a very 
definite effect on the character of the manure. The same applies to di- 
caldum phosphate. 

2) Superphosphate also contains a certain amount of moisture, 
its so-called “liquid phase” which consists essentially of a solution of 
phosphoric acid and phosphate of lime, and which largely controls the 
mechanical condition of the manure, 

3) The investigations in this connection have made it possible to 
define exactly what is meant by c< true moisture ” and “ free phosphoric 
acid ”, terms which have been used somewhat loosely up to the present. 
An examination of the relationship between the chemical and physical 
properties of the superphosphate have shown that the state of division is 
intimately connected with the measure of its liquid phase and still more 
directly with its true moisture, or in other words, with the water present 
in a liquid form as distinct from water of crystallisation. Further the 
degree of fineness of the superphosphate also varies with the amount 
of free phosphoric acid in the fertilizer. Two methods are suggested for 
the determination of true moisture, both being based on the solubility 
of the free water in cold alchohol. This alchohol extract may also be used 
for estimating free phosphoric acid. 

4) The investigation in to the conditions of the manufacturing pro¬ 
cess as affecting the constitution of the product has shown that the state 
of hydration in which mono-and dicalcium phosphate are deposited and 
the content of free phosphoric acid in the fertilizer are regulated by the 
temperature curve of the reaction and by the dilution of the sulphuric 
acid employed. Both free phosphoric acid and true moisture (taken as 
the difference between total moisture and that retained as water of crystal¬ 
lisation) increase with the temperature. Other conditions being equal 
the free phosphoric acid content also varies with the strength of the sul¬ 
phuric used, 

5) In the industrial process, calcium sulphate is first deposited 
in the anhydrous form or rarely in the semi-hydrated form (2 CaS 4 OH 2 O); 
gypsum, when present, may be looked upon as a secondary product 
resulting from the hydration of the two above compounds. Mono and di¬ 
calcium phosphates on the other hand are deposited as anhydrous or hy¬ 
drated salts according to the temperature and composition of the liquid 
in which they are formed, and these two related factors govern the me¬ 
chanical condition of the resulting superphosphate.. 

Once the relationship has been established between the temperature 
curve of the reaction and the properties of the substance produced, it is 
easy to organize means of regulating the process by adjusting the heat of 
the reagents, the quantity of acid used, the degree of fineness to which 
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the raw phosphate is ground, the size of the charge put into the mixer 
and the duration of the mixing, the aeration of the reaction chamber. 
With proper adjustment it is possible to convert the whole of the raw 
phosphate into soluble phosphate and to obtain in the finished product 
a very fine state of division. 

In a general way the temperature of the mixture is kept between 
6o° and ioo° C. Outside these limits, which vary slightly with the aci¬ 
dity, a perceptible increase of the liquid phase is brought about which 
exercises a marked influence not only on the state of subdivision of the 
immediate product, but also on its successive transformation. This may 
even confer definite hygroscopic properties to the mass and may completely 
prevent the secondary formation of gypsum at the expense of anhydrite 
which is a change conferring on the ultimate product a high degree of 
dryness and fine subdivision. 

The experiments confirm the results of practical experience in mannre 
works, i. e. that in order to obtain a fine dry superphosphate the tempe¬ 
rature in the mixer should not exceed ioo°C. 


1166 - Substitutes for Basic Slag in Italy. — Menozzi A., in Le Stasiom spenmcntali agaric 
italiane, Vol. XEIN, No. 1, pp 7-9. Modena, 1916 

Before the war, the annual consumption of basic slag in Italy sur¬ 
passed 30 000 tons, the greater part of which came from abroad. Since 
August 1914, however, imports have almost ceased. Basic slag has 
always been recommended in preference to superphosphate on soils poor 
in iime and rich in organic matter, but on many such soils superphosphate 
has given excellent results. Pratolongo has recently shown by his work 
at the Milan Agricultural High School that such soils have a considerable 
power of absorption for phosphoric acid in the form monocalcium phos¬ 
phate, i. e. in the form present in superphosphate. He showed further: 

1) that the phosphoric acid is very rapidly absorbed by hydrates of iron 
and aluminion so that there is no chance of its being washed away; and 

2) that superphosphate, though an acid manure, can be added to the soils 
containing no lime without giving the soil an acid reaction. It is therefore 
evident that applications of superphosphate on non-calcareous land are 
not always followed by the ill-effects one might fear. 

It is only when dealing with bogs or sour peats that superphosphate is 
really unsuitable and in these cases either bone meal maybe used, or basic 
superphosphate which has been on the Italian market for some time and 
whose output could easily be increased should the demand for it arise. 


1167 - Iodine Content Of Stassfurt Saits.-— Winkler E. W. in Zeitschnft fiir angmandte 
Chemie , Year XXIX, No. 71, pp, 342-343. Eeipzig, September 5, 1916. 

Hitherto determinations of iodine in Stassfurt salts have given discor¬ 
dant results. A series of very accurate analyses were therefore carried 
out on carnallite a#d sylvine. The method employed is fully described. 
.Quantities of iodine found in the two minerals were as follows: 
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mgtus. of iodine 
per iooo gins, 
of substance 


Sylvmc colourless, ctystalline . . . .„ o o 

fi hyaline crystals. . ... " o.o 

colourless crystals. 23.7 

” crystalline light yellowish red. . . 13.7 

” ” yellowish red. 73.x 

* J colourless crystals. 0.0 

Carnal hie crystalline yellowish. 5.0 

" ” . 4-5 

,5 ” red. 0.0 

” ” pink ... . . 0.0 

” colourless crystals . . . 0.0 


None of the samples analysed contained potassium iodate. In syl- 
vine, the iodine was present as potassium iodine and in carnallite it was 
probably in the form of KI.Mg.I 2 . 6 H 2 0 . Crude bromine was also tested 
for iodine, with negative results. 

1168 - Effect of Varying Amounts of Admixed Water upon the Decomposition of Crude 
Calcium Cyanamide and the Formation of Dicyanamide. — hager g., and kern j., 

in Zmtschntt tur angewandie Chemie, Vol. XXIX, pp. 221-223, 1916; abstract in Journal 
of the Society of Chemical Industry, Vol. XXXV, No 15, pp. 856-S57. lyondon, August 25, 
* 1916. 

Quantities of crude calcium cyanamide of 100 gms. each were 
treated separately with 5, 10, 15, 25, and 50 gms. of water and enclosed 
in air-tight glass vessels. After 5 or 7 months the material was analysed 
by Caro' s method. The fertiliser used contained : total nitrogen 18.62 
per cent, of which 17.73 was water soluble, cyanamide nitrogen 16.75 per 
cent, nitrogen as dicyanamide 0.50 per cent, as ammonia 0.24 percent, and 
as “urea” nitrogen (i. e. the element left in the filtrate after precipitation 
of the dicyanamide) 0.4S per cent. 

Seven months storage without water caused no perceptible change: 
with 5 and 10 gms. of water, the changes were very small, the dicyanamide 
nitrogen rising to 0.61 and 0.87 per cent respectively. The presence of 
15 gms of water produced more change: the dicyanamide nitrogen rose 
to 1.13 per cent, the urea nitrogen to 0.71 per cent the cyanamide 
nitrogen fell to 13.61 per cent, and the ammonia nitrogen to 0.14 per cent. 
Very little change took place in the first ten days when 25 gms. of water 
was added but after 7 months, 2.58 per cent of dicyanamide was found. 
With 50 gms. of water profound changes took place and the material 
set to a hard stone like mass; after 2 % months and. 7 months, the .di¬ 
cyanamide nitrogen rose to 7.51 and 9.17 per cent respectively, the cya¬ 
namide nitrogen falling to 2,81 and 0,28 per cent respectively in the same 
periods. Calcium cynamide should not be stored after it has become wet 
but it may be used immediately; the use of water to produce it in a gra¬ 
nulated form is not likely to succeed. 
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1169 - Manurial Experiments with Manganese Slag in Germany — popp m., in millings 
Laniwwtschaftl 1 che Zeitung , Vol. 65, Nos. 15 and 16, pp. 354-3G0. Stuttgart, August 1 
and 15, 1916 

Manganese slag is obtained in large quantities in Germany as a bye- 
product in the manufacture of ferromanganese and spiegleisen. Its 
average chemical composition is given below : 



per cent 


per cent 

Manganese. 

. . . . 24.4 

Magnesia. 

.... 6.3 

Silicic acid. 

• • • 30-5 

Sulphur ..... 

.... 1.2 

Alumina. 

. . . 9,8 

Iron. 

.... traces 

Iyinie . 

- . • 334 




The manganese is insoluble in water, but slowly soluble in weak 
acids. Its percentage occasionally rises to 30. 

A series of pot experiments were carried out in which the manurial 
value of the manganese slag was compared with that of anhydrous manga¬ 
nese sulphate. The slag was used in a powdered form similar in fine 
ness to basic slag. It contained 18 per cent of manganese and 32.26 per , 
cent of silicic acid, and was applied to sandy soil made up of: 



f per cent 


per cent 

Gravel . . 

• • * 5.85 

Iyime. 

. . . 0.28 

Coarse sand. 

. . . 15.10 

Phosphoric acid . . 

. . 0.14 

Fine sand ...... 

• • • 49-75 

Potash . 

. . 0.13 

Clay. 

. . . 29.30 

Nitrogen. 

“ 0.15 


Each pot contained 10 kgs of soil and received 1 gm. phosphoric 
acid, 1,5 gm. potash, 1,5 gm. nitrogen and 60 gms. of calcium carbonate 
in the form of marl, besides dressings ranging fro 0.5 to io gms. of man 
ganese either as sulphate or as slag. White Petkus oats were sown on 
April 17 and harvested July 17. Manganese slag increased the yield of 
both grain and straw in proportion to the amount applied except where 
the maximum dressing was used. In small amounts (0.5 and 1 gm) man¬ 
ganese sulphate was more effective than slag, but with the larger appli¬ 
cations (3.5 and 5 gms). the order was reversed. Taking the maximum 
increase in yield,as 100, the results of the experiments are as follows : 


Amount of manganese 
applied 

Increase in 

yield due to manganese 

Slag r 

Sulphate 

gms. 

— 

— 

0.5 

73 

33 

1.0 

44 

52 

2.5 

69 

62 

5-o 

90 

57 

7-5 

100 

— 

ro.o 

91 

— 


* - With manganese slag the grain was affected more than the straw ; 
with manganese sulphate the reverse was the case. Increase in yield due 
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to slag varied in the first place with the size of the dressing and the solu¬ 
bility of the manganese, and to a less extent, with the nature of the soil 
and its manganese content. 

Further experiments are recommended in order to decide whether 
heavy dressings of manganese slag may be employed with profit by farmers. 


1170 - Comparative Study of the Hoot Systems and Leaf Areas of Com and the Sor¬ 
ghums. — MillerE. C ,in Journal ot AyicuUwal Research, Vol. VI, No. 9, pp. 311-331. 
Washington, May 20th 1916 

During the summers of 1914 and 1915 a series of investigations was 
conducted to determine the fundamental characteristics possessed by the 
sorghum plants (Andropogon sorghum) which enable them to withstand 
severe climatic conditions better than the corn plant (Zea Mays). The 
present paper deals with the comparative study of the root systems and 
leaf areas of corn and of the sorghums Blackhull Kafir and Dwarf Milo. 
These experiments were carried on at the State Branch Experiment Station 
at Garden City, Kansas, in latitude 37 0 58' north and longitude roo° 55' 
west (Greenwich) and at an altitude of 2940 feet. 

The root systems of Pride of Saline com, Blackhull Kafir and Dwarf 
Milo sorghum plants which were grown in alternate rows, were isolated 
in the field at four stages of growth in 1914 and at three stages of growth 
in 1915. All told, the root systems of 33 plants were isolated and studied. 
It was found that for a given stage of growth each plant possessed the 
same number of primary roots and that the general extent of these roots 
in both a horizontal and vertical direction was the same for all three plants. 
The maximum depth of root penetration for mature Dwarf Milo, Black- 
htdl Kafir, and corn was found to be 6 feet for both the years 1914 and 
1915. Blackhull Kafir and Dwarf Milo possessed approximately twice 
as many secondary roots per unit of primary root as did the corn plant. 
This is true not only for both years but also for all stages of the root sys¬ 
tems examined. Both primary and secondary roots of the sorghums 
were found to be more fibrous than those of the corn plant. 

The relation of the weight of the dry matter of the aerial portions of 
mature plants to the weight of the roots was determined in 1914 for 36 
Dwarf Milo plants, 30 Blackhull Kafir plants and 12 com plants. In 1915 
the same determinations were made for 24 Dwarf Milo, 14 Dwarf Black¬ 
hull Kafir, 23 Blackhull Kafir and 24 com plants. 

The average ratio of the dry weight of the grain, stem and leaves 
of standard Kafir to the dry weight of the roots was found to be 15 and 
14.9 for the years 19x4 and 19x5 respectively, while the dry weight of the 
stem and leaves of the same plant was on the average 10.9 times that of- 
the root weight in 1914 and 10.1 times the root weight in 19x5. For 
Dwarf Mo the corresponding figures were 15.7 and 15; 9.6 and 8 respec¬ 
tively. For corn the weight of the stem and leaves was 9.6 times the root 
weight in 1914 and 7,8 times in 1915. For Dwarf Blackhull Kafir in 1915 
the figures were 15.7 with the grain and 8,9 without the grain. 

The results of the experiments in regard to the soil-moisture content and 
depth of root penetration-seem to show that under the conditions of the 


AGRICULTURAL 

BOTANY. 

CHEMISTRY 

AND 

PHYSIOLOGY 
OP PLANTS 



l6o2 AGRICULTURAL BOTANY, CHEMISTRY AND PHYSIOLOGY OF PLANTS 


experiment very little, if any, depletion of soil moisture took place below 
the depth of root penetration. 

The average leaf areas of five representative plants of corn Blackhull 
Kafir and Dwarf Milo were obtained at stages when the plants were 4, 
6, 8 and 10 weeks of age. The last stage examined showed that the plants 
had completed their full leaf development. I11 all the stages of growth 
the corn plant was found to have the greatest leaf area. Taking the 
stages of growth in order, the leaf area of the corn plant was 1.7, 2.0, 
2.2 and 2.3 times the leaf area of Dwarf Milo and 1.6, 1.9, 1.5 and 1.5 
times of that Blackhull Kafir. 

From the experimental results it is apparent that the Dwarf Milo and 
Blackhull Kafir plants would have the advantage over the corn plant 
under any climatic conditions that would tend to bring about a loss of 
water from these plants. The two sorghums have, in the first place, as 
compared to the corn plant, only one-half the leaf surface exposed for the 
evaporation of water ; and in the second place they have a root system 
which, judging from the number of secondary roots, would be twice as 
efficient in the absorption of water from the soil. 

1171 - Barium in Tobacco and Other Plants.— artis b., and maxwell h.L-, in Chemical 
News , Vol. 114, No. 2959, pp. 62-63. London, August nth 1916. 

Other workers (1) have found barium in various plants and. as this 
element is widely distributed in soils, the question has arisen as to whe¬ 
ther it is really a plant food, although it has not been found in all the spe¬ 
cies analysed. The writers of this article have examined the leaves and 
stems of tobacco grown in various places and also the leaves of several 
other plants, some of which were grown on soils containg 0.1312 per cent 
of barium sulphate. The chief results are summed up in the appended 
Table. 


Table I. — Proportion of barium in tobacco grown in different places. 


Kinds of tobacco 
and districts where grown. 

Leaves 

Stems 

Ash 

Barium 

sulphate 

Ash 

| Barium 

J sulphate 


per cent 

per cent 

per cent 

per cent 

Havana tobacco from Cuba. 

20.85 

0,0608 

25.68 

0.0760 

Broad leaf, grown in Pennsylvania .... 

21.9S 

0.0648 

21.62 

0.0780 

Havana seed grown in Connecticut .... 

20.11 

0.0600 

19.38 

0 

<M 

O 

0' 

Pennsylvania tobacco, grown in Pennsylvania 

21.48 

0.0980 

24.28 

0.1280 

Sumatra tobacco. 

20.87 

0.0308 

24.73 

0.0408 

Winconsin tobacco, grown in Wisconsin. . 

21.62 

0.0192 

- 24.49 

0.0280 

Tobacco grown in New York State. . . . 

— 

0.0132 

— 

0.5040 


(1) See B. August 1913, No. 924. (Ed.) 
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Tabee II. — Proportion of barium in the leaves of various plants. 


Species 

Time of cutting 

Barium sulphate 

- 


per cent 

Dogwood. . . 1 

autumn 

0.0224 

Cotton wood . . 

autumn 

0.0052 

1 

spring 

0.052S 

Cherry..■ 

autumn 

0.0392 

1 

spring 

0.0134 

Black locust. 

autumn 

0.0324 

Mulberry .. 

autumn 

0.0696 

Elm.! 

autumn 

0.0356 

1 

spring 

001S2 

Einden. 

autumn 

0.0152 

Wild olive. 

autumn 1 

O.OO4S 

Plum.| 

autumn 

0.0372 

Box elder.! 

| < autumn 

0.0360 

1 

1 spring 

0.0295 

Hard maple. .... I 

autumn 

0.0368 

Walnut.i 

autumn 

0.0752 

Pear. 

autumn 

0.0196 

Soft maple. 

spring 

00273 

Wild grape. 

spring 

0.0941 

Wild cherry. 

spring 

0.0336 

Eime. 

spring 

0.0435 

Elderberry. 

spring 

0.0143 

Black walnut. 

spring 

0.0096 

Sumac. .... 

spring 

0.0071 

Blackberry. 

spring 

0.0086 


1172 - Cereal Selection in Croatia, Austria Hungary. — Mandekic v , in Zetichrift fur 
Pflansenzucktung , Vol. n, Part. 2, pp. 161-192. Berlin, June 1916. 

Wheat. — The selection of wheat was first carried out at Krizevci 
Agricultural High School, and dealt with indigenous and foreign varieties, 
the former proving to be the less productive. Among foreign varieties 
Sirban Prolific has given the best results up to the present. Its pedigree 
is unknown, but probably it is derived from a spring wheat. During five 
years experiments Sirban Prolific has given consistently higher yields 
than the wheats Banat, Friiher Bastard, Reaodlad, Golden Perle, Extra 
Squarehead, Imperial, and the best indigenous varieties. It has how¬ 
ever the disadvantage that it cannot stand the winter ccld. In 1911-1912 
some hundreds of ears of Sirban Prolific were selected and the seeds were 
sown the following year. The best lines that were thus obtained were Red 
Sirban Prolific, White Sirban Prolific, Rust-resisting Red Sirban Prolific, 
Sirban Prolific with dark grey ears, Grey bearded Sirban Prolific. 
r As soon as the value of this variety was recognised, attempts were 
made to cultivate it in other parts of the country with satisfactory results. 
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In Croatia it is now grown on about 287 500 acres per annum, and much 
seed is exported to Dalmatia, Istria, Carinthia, Bosnia and Herzogovinia, 
where it is much appreciated. The selected lines mentioned above are not 
yet in the market, except one which is already well adapted to the needs 
of the country. 

Selection at Krizevci is specially directed towards obtaining lines 
which are proof against lodging, rust, and winter cold. Wheat selection 
is also carried out in Croatia at the Plant Breeding Station on the Vnko- 
var estate (recently founded by Count Eetz) and at the Ruma Station on 
the Pejacsevich estate. 

Rye. ~ Foreign varieties of rye are less suited to the conditions obtaining 
in Croatia. The best results are obtained with indigenous varieties, espe¬ 
cially with Potocec rye, which is very robust, possesses good straw, does 
not lodge, tillers well and has a long ear with long awns. The quality of 
the grain is good, with an average yield. 

The aim of the work at Krizevci has been to obtain an early rye giv¬ 
ing a good crop, but resistant to winter cold and to diseases. The method 
adopted is that of pedigree culture. Some good strains have already been 
secured, but they have only recently been distributed to the growers. It 
is hoped that by this means the rye production of the country will be con¬ 
siderably increased. 

Barley. — Indigenous varieties are chiefly grown in Croatia, as fo¬ 
reign sorts are less resistant to rust. The former are early, not very sus¬ 
ceptible to rust, and are of good quality, but their yield is not very'high. 
All the winter sorts need to be sown early in order that the plants may 
make good root growth in the autumn. Those that have been selected are 
of good quality but the straw is weak so that they lodge easily. 

With spring sown barley the best results have been obtained with 
foieign varieties. A 2-rowed barley derived from the original Kwassitzer 
Hanna by mass selection is particularly good. Since 1913, individual 
selection has been carried out. The aim has been to obtain a very early 
variety with a fairly stout straw, which tillers well and produces a long 
ear with uniform grains of low nitrogen content, furnished with thin 
glumes. 

Oats. — Experiments have shown foreign varieties are much more 
productive than the native kinds. One of the best is Duppau which was 
imported from Hungary, but, in wet seasons it is badly attacked by rust. 
The best kinds are those with thin leaves, e. g. Heine, which has been 
submitted to individual selection since 1912. 

Maize. The first maize to be selected was an indigenous variety. 
Round Croatian, which has been grown for some vear>s in the experimen¬ 
tal plots at Krizevci. In addition Pignoletto, American Horse-tooth and 
a very early variety Hangarii, derived form the high plateau of Bos- 
nia* have been selected in order to obtain strains possessing ears with 
numerous straight rows of grains with much horny starch. In addition 
to this attention has been paid to the self-fertilisation and cross fertilisa¬ 
tion of maize. 
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n?3 - Agricultural Value of Impermeable Seeds. — Harrington, g. T„in journal of 
Agricultural Research., Yol VI., No. 20, pp. 761-796. Washington D. C., August 14, 1916, 
During the years 1909 to 1916 many germination tests of the seeds 
of clover, lucerne, winter vetch, okra ( Hibiscus esetdentus L.) and other 
plants were made for the purpose of determining the agricultural value 
of the impermeable seeds. > 

Impermeable seeds are those whose coats are impermeable to water 
at temperature favourable to germination. Such seeds have been de¬ 
scribed by numerous investigators under the term “ hard seeds ”; the 
more appropriate term “ impermeable seeds ” was introduced by Guppy 
and is used in the present paper. 

Some plants, cultivated or wild, produce both impermeable and per¬ 
meable seeds; the percentage of impermeable seeds has been determined 
for some of these species, as follows: 

Percentage of impermeable seeds in some cultivated plants . 


per cent 

Trifolium pratense I, . g.61 

T . hybndum h . 10.16 

T. repens 1, . 17.30 

M Allot us alba Desv. . 42.39 

Medicago sativa 1, . 13 81 

View viUosa Roth. 20.97 

Vida sativa I, . 0.96 

Vigna sinensis (Torner) Savi . 3.55 

Medicago hispida denticulata (Willd) Urban. 4S.0S 

Medicago arabica U..*. 71.67 

Medicago sativa falcaia (U) Doll. 49.72 

Medicago hipukna 1, . 10.45 


Most of the work reported in this paper was done with the seeds of 
red clover, alsike clover, white clover, white sweet clover, alfalfa, hairy 
vetch (Vicia villosa Roth) and okra. Some work was also done with 
crimson clover (Trifolium incarnatim X), black locust (Robinia pseuda - 
cacia X), kidney bean ( Phaseolus vulgaris X), pea (Pisum sativum X), cow- 
pea (Vigna sinensis Sair) and Chamaecrista nicitans X- Muench. 

The following conclusions were reached: It is impossible to distin¬ 
guish between impermeable and permeable seeds except by testing their 
ability to absorb water at a temperature favourable for germination. The 
production of impermeable seeds is particularly characteristic of the Tegu- 
minosae, but it occurs also in many other plant families. Among the 
cultivated species which sometimes produce impermeable seeds are okra, 
hollyhock {Althaea rosea- jX] Cav.), Erodimn cicularium [X] THer., Atri- 
ple% spp., asparagus, morning glory (. Ipomaea purpurea [L] Tam), canna 
(Canna indiba X.), cherry tomato (Physalis pnbescens X.) and nearly all the 
cultivated species of Xeguminosae. 

Impermeable seeds frequently retain their vitality for many years, 
sometimes for at least as many as 80 years. Fresh impermeable seeds 
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germinate promptly when the seed coat is broken or becomes permeable. 
The viability of fresh impermeable seeds is frequently greater than that 
of fresh seeds of the same species which are permeable. Seeds of the 
common clover, alfalfa and hairy vetch which are impernfeable at the end 
of three to five years under laboratory conditions of storage retain their 
vitality apparently unimpaired up to that time. The viability of the 
permeable seeds in the same lots decreases slightly in the second and third 
year and more in subsequent years. 

In dry storage nearly all impermeable alsike clover, white clover and 
sweet clover seeds remain impermeable until at least 2 or 3 years old. Im¬ 
permeable red clover seeds become permeable gradually in dry storage, 
but from one third to two thirds of them may still be impermeable after four 
years. Okra seeds become less permeable as their age increases. 

In wet blotting paper nearly all impermeable lucerne, crimson clover, 
hairy vetch and okra seeds soften and germinate in one year, though 
a very few may remain impermeable even after three or four years. Im¬ 
permeable seeds of red clover, alsike clover, white clover and sweet clo¬ 
ver soften and germinate more slowly, but with no uniformity as to 
rate. All germinate within one year in some cases, while in other cases, 
over 50 per cent are still impermeable after four years. 

Impermeable clover seeds which were thoroughly matured before har¬ 
vesting soften and germinate more slowly under conditions favourable 
for germination than do impermeable seeds of the same species which 
were less well matured ; they also become permeable more slowly in dry 
storage. Impermeable seeds become permeable more rapidly in wet 
blotter than in dry Storage. 

It is impossible to estimate even approximately in advance the pro¬ 
portion of the impermeable seeds in any given lot which will germinate 
in any given length of time under ordinary germination conditions. A 
widely variable proportion of the impermeable seeds of lucerne, crimson 
clover and the larger seeded commercial species included in the investi¬ 
gation produce seedlings promptly in the soil under greenhouse conditions 
or in the open field in warm weather. Only in exceptional cases is this 
true of the impermeable seed of the clovers, other than crimson clover. 

The use of aqueous extract from soil has no effect, and alternate 
wetting and drying of the seeds has but little effect on the germination of 
impermeable seeds. 

Within ordinary limits, neither the depth of planting nor the firmness 
of the soil affects the germination of impermeable clover and lucerne seed 
under greenhouse conditions. These factors may affect the stand secur¬ 
ed by preventing some cf the seedlings from reaching the surface. 

Storing impermeable clover and lucerne seeds at a temperature of 
122° F. for one day or 1x3° for six months has little or no effect upon their 
germinating capacity or permeability. 

In wet blotting paper a temperature of 107° F. very slightly increases 
the softening of the impermeable seeds, but it also kills some of the seeds 
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Freezing when wet causes the subsequent germination of many imperme¬ 
able seeds, but may kill some seeds which had previously softened. 

Any constant temperature from 34 0 F. has little effect upon the softening 
of impermeable clover seeds. Alternations of temperature have but lit¬ 
tle effect on.the softening and germination of impermeable clover and al¬ 
falfa seeds if none of the temperatures used in the alternations are below 
680 F. 

Alternations of temperature cause the softening and germination 
of man}" impermeable clover seeds when a temperature of 50° F or cooler 
is used in alternation with a temperature of 68° F or warmer. The effect 
bf such an alternation of temperatures is greatly increased by previously 
exposing the seeds to germination conditions at a cool temperature (50° 
F. or cooler), and is decreased by previously exposing the seeds to germi¬ 
nation conditions at a warm temperature (86° F.) 

Even under the most favourable conditions only a small proportion 
of impermeable red clover, alsike clover, white clover and white sweet 
clover seeds produce seedlings promptly when sown in warm weather. 

Impermeable seeds of red clover, alsike clover, white clover and white 
sweet clover will pass the winter in the soil in a freezing climate without 
injury. A lea.-1 50 or 60 per cent of them may be expected to germinate 
in the soil the following spring unless some of them germinate during 
warm weather in the winter. If this occurs, the seedlings produced ir 
the winter are liable to be killed by subsequent freezing. 

A large proportion of impermeable lucerne, crimson clover, okra and 
hairy vetch seeds will germinate in the soil during the first few months 
after planting, some of them earl}’ enough to be of importance to the crop. 
Nearly all lucerne and okra seeds, even if they are impermeable in the au¬ 
tumn, are killed when the}' pass the winter in the soil or on the plants out 
of doors in a freezing climate. A small proportion of the impermeable lu¬ 
cerne seeds survive with their vitality uninjured. Some of the okra seed 
remain impermeable during the winter, but the majority even of those 
which remain impermeable are killed by the winter's exposure. 

The following general rulefe, based upon the above conclusions and the 
experimental results, are suggested as guides in agricultural practice with 
impermeable seeds: 

a) When seed is io be sown in the late spring»or summer. 

Consider one tenth of the impermeable seed as good. Add one tenth of the percentage 
of impermeable seed to the percentage of germination. Calculate from this sum the quantity 
pi seed of the given lot necessary to give the desired quantity of good germinable seed. This 
may be expressed in the form of an equation, thus: 

„ , Number of lbs. of good seed desired per acre 

Number of lbs. to sow per acre — ® 

Percentage of germination -f Vio percentage of impermea¬ 
ble seeds 

For example, suppose it is desired to sow per acre 15 lbs. of viable seed, none of which is * 
impermeable. Fifty per cent of the lot of seed to be used germinates and forty per cent is 


4 
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impermeable. Considering one tenth of the latter, or 4 per cent, as good, then the amount 
of seed required per acre would be 

15 


0.50 -f 0.40 


= 27.8 lbs. 


The impermeable seeds remaining in the soil during the winter will help to improve any 
thin areas in the s tan d the following spring, but this, however, should not be counted upon. ^ 
b) seeding in the late autumn or winter or m the spring a month or so before the end of freez¬ 
ing weather: 

Consider all the impermeable seeds as good. Add the percentage of impermeable see* Is 
to the percentage of germination. Using the figures as in the preceding case (a) the quantity 
of seed to use would be 

-—— = 16.7 lbs. 

0.50 + 0.40 

c) When seeding in the spring after danger of severe frost is past t but a month or more before 
the end of cool weather : 

The general formula is 

Number of lbs. of good seed desired per acre 
Number of lbs. to sow per acre = Percelltage of germination + % ofhnpemieable' seeds. 

With the same figures as before the quantity of seed required would be 

- £5 - — - A -= 19.7 lbs. 

0.50 -f 2 / a (O.4O) 0.50 + 0.26 

2. lucerne and crimson clover. 

The formula is again 

. Number of lbs. of good seed desired per acre 

Number of lbs. to sow per acre = —---;——-r-jn--. 

Percentage of germination -f percentage of imper¬ 
meable seeds. 

More than two-thirds of the impermeable seeds may germinate, but the excess should not 
be reckoned on. 

3. Hairy Vetch. 

„ „ „ Number of lbs. of good seed desired per acre 

Number of lbs. to sow per acre : 

4. Okra. 

Number of lbs. to sow per acre * 


meable seed. 

Number of lbs. of good seed desired per acre 
Percentage of germination -f* percentage of imper¬ 
meable seeds. 

More than one fourth of the impermeable seed will probably germinate but too late to 
contribute to a uniform stand. 


1174 *- The Seed of Comme/ina communis L. Characteristic of Seed Samples 
derived»from the Maritime Region of Eastern Siberia. — HcA^em-co B. JI, 
(Issatchenko B. U.), Semueh'u GmauU'iu djix uenumauift m,MMm npu 
Em neparnopmoMZ JBomaumecmjtd Gadm Ilempa Bejmmzo dr, Jlempozpat)m 
{Annals of the Seed Control Station at the Imperial Garden of Peter the Great at 
Petrograd), Vol. Ill, Part 5, pp. 3-27. PStrograd, 1916. * 

As an auxiliary means of determining the place of origin of crop seeds 
fecourse may be had to the identification of the weed seeds which occur 
mixed in the samples. This method demands numerous analyses of 
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samples of seeds of cultivated plants and a complete botanical analy¬ 
sis of^the weed seeds in order to be certain which of the latter may be 
considered as characteristic of a given district. 

The investigations here described were made on seed samples from 
the maritime regioi of eastern Siberia, and were supplied to the seed 
control station by the Department of Agriculture. The samples were 
taken during the winter of 1910-1911, and they all belonged to the 1910 
harvest. They were representative of the condition in which the farmers 
send the grain to the market or mill; this material obtained direct from the 
the producers was exceedingly valuable for the botanical analysis of weed 
seeds. * - - 

The district was divided into seven zones according to the methods 
of cultivation adopted, and the results were grouped to correspond. This 
division, however, has no direct bearing on the problem in hand, and it 
has only been used in drawing up the tables for the benefit of those who 
desire to study the farm seeds used in the district. 

Seed samples of cereals (wheat, rye, oats, barley), buckwheat and 
flax were examined. It appears that Commelina communis L,. family 
Commelinaceae Reich, is widely distributed in the district. In view of 
the fact that this plant is completely absent in samples of cereals deriv¬ 
ed from western Siberia, which have been analysed at this Station, it is 
considered that the presence of seeds of Commelina communis L. may, 
be taken as an indication that the samples come from eastern Siberia, 
probably from the maritime region. 

In 1913 and 1915 Commelina communis seeds from the 1910 harvest 
were sown in the Imperial Botanic Garden of Peter the Great, at Petro- 
grad, and they grew well in every case. This show's that the seeds retain 
their germinating capaciy for a long time (it was still about 55 per cent at 
the end of six years and that the plant will grow in the west. 

Commelina communis seeds are earth colour and resemble bits of 
earth in shape. The dimensions are : length, 2 to 4 m.m, breadth 1.5 to 
2.9 m.m : on the average, the length is 2.7 m.m., breadth 2.3 mm. The 
weight of 1 000 seeds averages 7.9 gms. and the weight of a single seed 
varies from 0.005 to 0.011 gm. 

In Manchuria the colouring matter of the petals of Commelina communis 
is used to dye cotton thread blue. 

Among the harmful weed seeds found in the samples analysed, at¬ 
tention was attracted to those of Agrostemma Githago , which were much 
larger and heavier than the seeds of the same plant derived from certain 
localities of Russia in Europe (1). In this connection the following data 
may be given. 

Avena fatua was also found. This has hitherto been regarded as 
unknown in the district under consideration but these experiments indi¬ 
cate that it* must have been imported with cereal seedsit is now well 
established even in the extreme East. 


(1) See R. September 1916. No. 968. 


(Ed.). 
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Figures relating to seeds of Agrostemma Githago from different places. 


locality 

WeigbiJof 1000 seeds 

Dimensions 


gram 

min. 


Maritime region. 

9.7 

length 2.6 x breadth 

2.3 

Corncockle from the same region grown 
at PStrograd. 

9.08 

» 2.9 x » 

2.3 

Province of Esthonia. 

5-8 

» 2.2 x » 

1.9 

Province of Volhynia. 

9.0 

» 2.2 x » 

24 


The average impurity is 4.38 per cent for wheat and 2.61 per cent, 
for rye. 

As regards grain diseases the presence of smut on wheat and Fusa- 
rium on oats and wheat was noticed. Ergotted rye was not found, and its 
absence had already been indicated by other workers who had studied the 
maritime region. 

1175 - Results Obtained with the New Wheat Carlotta Strampelli in the Regional 

Experimental Fields in Italy (1). — Strampelli N., ill Minerva A & avia, Year XIII, 

No. n-12 pp. 123-125. Rome, June 15-30,1916. 

In 1914 the Italian Ministry of Agriculture made arrangements to . 
establish several experimental fields in various agricultural institutes con¬ 
nected with the Ministry. The present paper is the report submitted to 
the Ministry, chiefly consisting of the various reports sent in by the direc¬ 
tors of the agricultural institutes at which the trials were made. 

The wheats raised by M. Strampelli fall into two groups. 

1) wheats suitable for the valleys of Central and Northern Italy 
v (Gregorio Mendel, Carlotta Strampelli). 

2) wheats able to stand drought, suitable for growing in Southern 
Italy (Dauno, Apulia, Majorca, Strampelli)* 

As the year 1915, during which the experiments were carried out, was 
exceptionally wet, the tests made with the second group were valueless. 
On the other hand, those made with the first group of wheats were specially 
favoured by the conditions. The experimental results obtained with 
Carlotta Strampelli wheat are summarised in the following table 

At the State School of Viticulture and Wine-Making at Avellino M. 
Gitjlio Paris, tested the effect of liberal nitrogenous manuring (176 lbs 
sodium nitrate per acre) on the wheats Carlotta Strampelli, Gregorie 
Mendel and Pisdola. The manuring caused the two latter to lodge; the 
former did not go down, and it yielded 2 787 lbs of grain per acre. 

Tests in diSerent parts of the country will be again repeated before the 


(1) See also Dr. G. PatanS, The Selection of Cereals in Italy, in R. June 1916, 
pp, 831-842. ' . , (Ed.) 

' (2JSeeR.x915.N0.167. , (Ed). 
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Where and by whom tested 

Yield 
par acre 

Remarks 


lbs 


State School of Agriculture, 
Caluso (Turin province). . 

— 

Varieties sent from the Rieti station gave higher 
yields than the others tested; they also proved 
less liable to lodging and disease, especially 
- rust. 

Agricultural organiser of Fa¬ 
briano . 

1764 

Other yields were: 

Granella di Carpegna . 1 253 lbs 

Gregoire Mendel. . . . 1235 » 

Bordeaux.. 1 137 » 

The varieties kept the same order in their re¬ 
sistance to rust. 

Agricultural organiser of Fer¬ 
rara . 

2 646 

Higher yield than whit Inversible Vilmorin, 
Gentil rosso originario, Hybrid 40 Passerini. 
Rosso Olona, Gentil rosso bolognese N° 16, 
Comia. 

State School of Agriculture, 
Imola . .. 

2452 

Proof against lodging and rust; free from smut. 

State School of Agriculture of 
Padua (at Brusegana). . . 

2 999 ' 

Very suitable for growing in moist districts. 

State School of Agriculture of 
Pozzuolo in Friuli .... 

2 425 

Not at all liable to rust or lodging. 

State School of Agriculture, 
Voghera. 

2 576 

Better results than with Rieti, Inversible Vil¬ 
morin, Gros Bleu etc. 

Station Beetroot for Testing, 
Rovigo. 

3042 

Distinguishd by its earliness, heavy yield and 
resistance to rust. 


new variety is distributed to the public, but up to the present the wheat 
Carlotta Strampelli, which has given very high yields (up to 3616 lbs 
per acre) on the Rieti plain without lodging has proved to be equally up¬ 
standing in the local test. This resistance to lodging is due to its anato¬ 
mical structure, as it is rich in radially elongated fibro-vascular bundles 
arranged in several rows. This structure enables the straw, to bend 
without breaking, even though battered by the wind and heavy rains. 
Provided the soil is free from weeds, especially those with cHmbing 
stems, the straw recovers itself completely very soon after the storm is over. 

1176 - Hybrid Wheats, Gentil rosso x Noe, obtained by Professor Passerini (1). — 

Taktjfft D, in Giornale di Agricoltura della Domenico*, Year XVI, No. 39, p. 341. 

Piacenza. September 24, 1916 

Professor Passerini has endeavoured to obtain by breeding a va¬ 
riety of wheat with all the good qualities of Gentil rosso, but less liable to 

(1) See also, in R. June 1916, pp. 831-842, original article by Dr. G. PAtane*, ** The 
selection of cereals in Italy ”. 
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lodge. Noe was chosen for the second parent^because it does not lodge 
easily and because it has a lower habit and a thicker and more lignified 
straw than Gentil rosso. Noe possesses two bad characters which need 
to be eliminated : i) its liability to rust, caused by late ripening, 2) the 
exceedingly coarse quality of the straw. 

These experiments were begun before 1900 and have been carried 
out at the Agricultural Institute of Scandicci (Florence) ; they have 
shown that the cross Gentil rosso x Noe is more successful than the reci¬ 
procal cross. After rigorous selection only two of the hybrids have been 
chosen, known by the number 40 and 46. These hybrids differ essen¬ 
tially from Gentil rosso in that they are of lower habit and that the plants 
are glaucous like Noe. The ears are hardly any shorter than those of Gen¬ 
til rosso ; the spikelets are more fan-like at the time of ripening; the awns 
of the glumes are stouter and shorter. The grains (caryopses) are light red 
in colour and somewhat resemble those of Gentil rosso. No. 40 has a very 
elongated ear which is more like that of Gentil rosso, while No. 46 has a 
dumpy, thicker ear resembling that of Noe. In the^shape of the grains 
No. 40 comes nearer to Gentil rosso than No. 46 does to Noe. 

These hybrid wheats have also been cultivated on the Experimental 
Farm of the Perugia High School and by various Tuscan farmers of Val- 
dichiana and Valdinievole. They have shown marked productivity and 
higher degree of resistance to lodging than Gentil rosso, even when hea¬ 
vily manured. 

1,177 - Two Good Varieties of Italian Wheat, Gentil rosso and Gentil bianco. — de Rosa 

A.,in II Coltivatore , Year 62, No. 26, pp. 234-239. Casale Monferrato, September 20tb 1916. 

The wheats Gentil rosso and Gentil bianco, have been extensively 
cultivated in Tuscany from very early times. They spread from this 
country to many parts of North and South Italy giving excellent results 
everywhere. The two varieties possess the following qualities : good yield; 
great adaptability (particularly Gentil rosso); good resistance to rust and 
lodging ; high food value. Gentil rosso is suitable for late sowing so that 
it may also be used as a spring wheat. Both varieties are suitable for cool 
or even cold districts, and prefer light or heavy loams in good heart. 
Gentil rosso is less exacting than Gentil bianco as regards soil. The 
former is chiefly used for bread making. 

The following characters distinguish the two varieties. 

Gentil rosso — Ear ; Elongated, oblong in section ; glabrous ; colour 
tawny,' with brown tints shading to red at the edge of the glumes. 

Spikelets : Rather crowded, glumes fairly long, awned in an increas¬ 
ing degree from the base to the tip of the ear. 

Grain : Elongated, size average, heavy, colour reddish with darker 
shades, fracture distinctly starchy. 

' Gentil bianco. — Ear : Elongated, square in section; glabrous, white 
with clear yellow shades. 

' Spikdets : Not very crowded ; glumes swollen, slightly keeled in the 
upper 2 / s somewhat awned. 



CEREALS AND PULSE CROPS 


1613 


Grain : Rather plump ; size average ; heavy; colour yellow ; star* 
chy fracture. 


Physico-chemical characters of the grain and flour of the wheats Geniil rosso 

and GentU bianco. 


' 


«Gentil rosso# 

« Gentil bianco# 

Average weight of 100 grains. 

grams 

5*4966 

5.6568 

Weight of 1 litre of grains. 

» 

S00.00 

808.45 

Volume of 1 kilogram of grains. 

litres 

1.250 

I.244 

Average weight of 1 hectolitre of giains .... 

kgs. 

80 000 

so.345 

Volume of 100 kilograms of grains. 

litres 

125.000 

121.463 

Number of grains in 1 kilogram. 

100 kgs grain ground in a stone mill and sifted 

with a 

18.200 

17.6S0 

0.5 m.m. sieve yield: 




flour. 

kgs. 

81.153 

80.000 

bran.. » 1 

Kilograms of water needed to make bread from 100 kilo- 

18 S47 

20.000 

grams of flour .. 


56.390 

52.500 

Kilograms of bread obtained from 10 kg dough 


83.3x0 

87.628 

Kilograms of bread obtained from 100 kg flour . 
Loss of weight from the dough caused by : 


104.610 

I 

127.500 

a) fermentation during bread making . . . . 


6.06 

4*59 

b) baking. 


11.68 

12.37 

Composition of flour (1916 crop): 




Moisture. 

■ •% 

9 - 7 ° 

10.60 

Acidity. 

. .% 

0.057 

0.068 

Moist gluten. 

. •% 

27.40 

26.80 

Starch. 

• •% 

64.9 8 

64.26 

Reducing substances. 

■ •% 

3*42 

3 . 3 S 

Nitrogen. 

. .% 

2.080 

2.038 

Protein matter. 

•% 

13.00 

12.74 

Fats. 

. •% 

1.85 

1.89 

Ash . 

• • % 

0 

<r 

00 

0.S2 


1178 - Seeding Experiments with Single Grains of Wheat — mancini c., in La Rivista 
Agncola, Year XII, No. 263, pp. 293-394. Rome. Sept. i6 a 1916. 

The experiments have been made in ordinary soil of good quality 
but not of exceptional fertility, which might be considered as second- 
class for wheat cultivation. The variety “ Romanello ” was planted on 
























CEREALS AND PUI/SE CROPS 


1614 

October 25th. on plots of 120 square yards. Plot I was sown with single 
grains 4 inches apart each way ; Plot II was also sown with single grains, 
but 8 inches apart each way ; Plot III, which served as a control was sown 
in the ordinary way, in rows 16 inches apart. The season was not very 
favourable, because of the dry spring. 

The results of the experiment are given in the following Table : 


Plot 

number 

Distance 

between the 
grains 

Number of 
grains sown 
per sq. yd. 

Weight of 
grain sown 
persq. yd. 

Crop 

obtained 
per sq. yd. 

(Crop 

Seed sown) 

Crop 

per acre 




oz. 

oz. 


lbs. 

I. 

4 indies 

‘84 

0.06 

6 

IOO 

I 700 

II . . . . 

8 inches 

42 ! 

0.03 , 

3 

100 

880 

Ill . . . . j 

1 

in rows 

420 

0-3 

3 

10 

440 


It is thus seen that by sowing only 0.06 oz. of seed per square yard, equiva¬ 
lent to 18 lbs. per acre, a crop of 1760 lbs. of grain per acre was obtained,/ 
in spite of the unfavourable season. By this method 72 lbs of seed may 
be saved per acre. 

1179 - The Time to Seed Wheat in Kansas. — Call n. k Salmon s, c., and Cvnnxno- 
ham C. C., in Kansas State Agricultural College t Agricultural Experiment Station , Bulletin 
No. 213, pp. x-16. Kansas, July igif. 

An account is given of investigations as to the best time to sow wheat 
when climatic conditions (cold winter, very dry summer etc.), the attacks 
of Hessian fly (Cecidomya destructor Say), and other intervening factors are 
taken into consideration. The damage caused by Hessian fly has been 
estimated at r6 million dollars (about £ 3 333 333) for 1915 and 15 mil¬ 
lion dollars (£ 3125000) for 1916. Experiments have bqen^tf^ 'opt 
for four years and it seems that in central and eastern KansasWfa&at 
may be sown late enough to avoid most of the injury |rom Hessian fly, 
yet early enough on well prepared ground to Secure a good growth before 
winter. 

The best date for seeding in north eastern Kansas varies from about 
September 25 tli, to October 3rd ; in south central Kansas from about Sep¬ 
tember 25th to October 7th; and in north central Kansas from about Sep¬ 
tember 20th to October, 1st. The * time for seeding in western Kansas de¬ 
pends on fhe 'rainfall It is usually not advisable to seed in dry ground. 
The land ,shpuld fee prepared early, and seeded when in proper condition 
to insure r germination and good growth. 

fee sown later in rich soil and well prepared ground than 
- in,sdl' : :^|at :is poorer poorly prepared. Early and thorough preparation 
<J^troys mapy of the files in the stubble, but also enables the wheat, 
more rapid and vigorous growth. Strong wheat plants are da- 
less fey Hessian fly, and stand more severe winter weather, than, 
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plants which ate small and weak. Wheat should be sown somewhat 
thicker when planted late. Late planted wheat often germinates less 
freely and usually tillers less, than wheat sown earlier, as is shown in the 
following Table. 


The effect oj the time of seceding on the tillering of wheat. 


; 

Date of seedinges 

! 

Number of tillers per plant 

1912 j 

1913 

1 1 

1 1914 ! 

1 

1915 

i 

Average 

4 years 

September 8 to 11, inclusive . . 

5,8 ! 

1 

4,8 

I 

i 

4.8 | 

3,6 

4,7 

September 13 to 19, inclusive . 

6,0 ; 

4 * 1 

1 4,2 | 

4,9 : 

! 4 ,s 

September 21 to 25, inclusive. . 

4,3 ! 

3 ,i 

i 3,8 : 

4,1 

3,8 

September 27 to October 2, indus. 

2,7 I 

3 ,o 

3,7 ! 

3,7 

3,3 

October 4 to 9, inclusive . . . 

1,8 I 

2,1 

3,2 

2,8 ! 

2,5 

October n to 17, inclusive. . . 

1 

M 

1,1 

| L 9 j 

; 

2,4 

h 7 


1180 -A Study of the Problem of Forage Production in Uruguay, dealing with forage crops, 
the use of Artificial Inoculation 'in the Lucerne Fields. — moreira a. s., and meadows 

Mendizabat, M. F. in RepubMca Oriental del Uruguay , Mwisteria de Indmtnas , Ins- AND PAST0rRE9 
peccion Nacional de Ganaderia y Agncultura, Bulletin No. 18. Montevideo, 1916. 

In order to increase the forage production in Uruguay the following 
crops have been tried: 

1) Grass and clover mixtures. 

2 ) Oats. 

3) Lucerne. 

All these have been more or less unsuccessful. Owing to the geological 
formation of the soils in Uruguay it is not possible to establish permanent 
stands of lucerne, as has been done in the Argentine pampas, where the 
plant continues productive for more than 40 years. 

As lucerne could not be grown under irrigation in the fields of the 
National Inspectorate of Livestock and Agriculture, experiments were 
made to see whether it could be grown with the aid of deep ploughing and 
inoculation of the fields with nitragin obtained from the United States De¬ 
partment of Agriculture. In the present paper the results of the second 
set of experiments are given. 

1 Preparation of the soil. — The experimental plots measured 16 % X 33 
feet, and were on a very light sandy soil containing a fair amount of hu¬ 
mus, which had been under potatoes from the spring of 1914 to the middle 
of January 1915 and had then been left fallow fill the beginning of May. 

The plots w T ere worked to a depth of 19 inches and were then harrowed 
on May 20th. 

Time and method of sowing ; quantity of seed used, — The four plots 




TabeE I. — Analyses of lucerne hay from plots inoculated with nitvagin and from non-inoculated plots 

(per cent of dry matter at no 0 C.)‘ 
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were sown with Grimm lucerne on May 21st with a Planet drilling ma¬ 
chine, in rows 6 inches apart and % inch deep; at the rate of 17 % lbs. of 
seed per acre. 

Methods of inoculation . Two methods were adopted: 

x) On one plot the nitragin (17 V 2 oz) was mixed with the seed (3 V 2 oz) 
and the mixture was sown in drills. The objection to this method was 
that the dampness of the nitragin caused the drilling machine to work 
badly. To mitigate this as far as possible a little dry sand w r as added 
to the mixture, with good results. A non-inoculated plot served as a con¬ 
trol. 

2) The same quantity of nitragin was incorporated with the soil 
immediately before sowing. The nitragin was scattered by means of a 
sieve, raked in, and the seed sown directly. Again a non-inoculated 
plot was used as a control. 

Growth up to time of cutting. Diseases. Germination began three 
days after sowing and was finished by the fifth day ; this was attributed 
to the good quality of the seed and to the excellent condition of the soil, 
which was in good heart. After this, no further growth took place until 
July 16th, during the whole period of intense cold. Uniform growth fol¬ 
lowed on all the experimental plots until October 23rd, by which time a 
difference was evident beteen the inoculated and control plots. The for¬ 
mer showed a more tufted growth and a deeper green colour. 

During the whole period of vegetative growth the climatic condi¬ 
tions were not very favourable. 

At the end of September the presence of a cryptogamic disease ( Pseu - 
dopeziza Medicaginis) was noticed. The inoculated plots showed a resist¬ 
ance to this disease which can only be attributed to the nitragin. 

Chemical analysis. Nutritive value. — The figures set out in Table I 
show that the difference in the composition of the crops from the inocu¬ 
lated and non-inoculated plots is not great enough to be established by a 
single analysis. The only well marked difference is that the crops from 
the treated plots were larger than those from controls. (Table II). 

Tabi,e II. — Yields of Lucerne from Inoculated and non-inoculated plots . 



First cutting 

Second cutting 

Yield per acre 

i 

Hay 

in 

green crop 

* Yield per acre 

Green crop 

Air-dried 

bay 

Green crop 

Air-dried 

hay 


lbs. 

1 lbs. 

per cent. 

lbs. 

lbs* 

1) Nitragin mixed with seed . . 

6 S21 

1 

} 1 902 

27.88 

9856 

2 742 

2 ) Nitragin mixed with soil . . 

6856 

'I 2 OO3 

1 29.21 

10 921 

3 096 

Control to 1 . 

; 4083 

1 1193 

j 29.22 

8 721 

2 345 

Control to 2 . 

4 °57 

| 1 264 

! 31.14 } 

1 i 

7 744 

2 162 
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Although the yield from the inoculated plots was almost double at 
the first cutting, it remains to be seen whether the difference will reappear 
in later cuttings. 

On the basis of yield in green or dry weight at current prices, inocu¬ 
lation resulted in a financial gain of 27s 6 d per acre, taking the average 
yield of the first cutting of the two test plots compared with that of the 
controls. In commercial dealings with forage in Uruguay the price is 
never based on the feeding value. 

Discussion of results and conclusions . — The following conclusions are 
based only on the results of the first cutting, and further data are neces¬ 
sary to confirm them: 

1) The influence of nitragin does not manifest itself during the pe¬ 
riods of germination and early growth. 

2) During the period preceding flowering the effect of nitragin shows 
itself in increased and more vigorous growth. 

3) The yield from inoculated lucerne fields is greater than that 
from untreated fields. 

4) Inoculated lucerne fields offer greater resistance to the attacks 
of Pseudopeziza Medicaginis . 

The figures of the second cutting, given in Table II, confirm the fore¬ 
going conclusions. 

xi8i - The Forage Question in Aragon, Spain.— eapazdrAn j., in Minister™ de Fomento, 

Direction general de Agriculture Minas y Montes , Year X, No. 16, pp. 1-16. Madrid, August 

19x6. 

The objection to lucerne growing arises chiefly from the fact that 
this crop occupies the land for several years, and the suggestion is made 
that it should be replaced by clover or, better still, by Vida villosa (winter 
or spring varieties) or by V. saliva (autumn variety). The vetches do not 
occupy the land for more than 8 or xo months, so they may be grown 
as a catch crop on the cereal stubble before the ground is occupied the 
following season by transplanted mangels or maize grown for grain. 

On well worked and manured Aragon soils which are not too damp 
the yield of vetches is xx to 12 tons per acre of green forage or 2 % to 3 
tons of hay per acre. 


Rotations used in the provinces. 


State Racperimeatal Farm 
of Saragossa 


Non-irrigated 
new soils 


x) Sugar beet 
2) Wheat or clover 
3} Clover 

4) Wheat 

5) Vetches and maize 

6) Wheat or clover 

7) Clover 

8) Wheat 


1) Fallow 

2) Oats 

3) Vetches 

4) Wheat 
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Example of an average farm account for 1 acre of vetches , grown as a 
first crop on rather gravelly , calcareous clay soil, on the plain oj Saragossa . 


Expenses . 

Preparation of the soil: 

3 pairs of oxen for Jaen plough. 

4 ” ” ” ” Brabant ” . 


1 horse for harrow. ... 

4 days labour for preparing the soil for irrigation. . 


s d 
, 7 8 
10 3 
78 

1 7 

2 11 


s d 
30 1 

Manure. 

88 lbs. superphosphate, and cost of transport. 6 6 

1 /s day for labour for spreading manure. . 4 6 10 

Irrigation expenses . 

2 days labour for irrigations. 15 

Cost of seeding. 

112 pints of vetch seed.. 14 4 x / 2 

8 pints of oats for mixing in. 2 0 1 / 2 

1 day labour for sowing seed. 8 1 / g 

3 pairs animals for covering seed. 5 9 x / 2 2211 

Cost oj hay making. 

9 days labour for cutting. 8 8 

6 ” ” ” making and loading hay. 36 

I horse for i day to draw hay to barn. 17 


13 9 

Rent of land and general expenses 

Reckoned together as 67s 2 d of which one half is debited to the first 


crop (vetches) and the Other half to the second crop. 33 7 

Total Expenses 108 7 

Receipts. 

2 tons 13 1 j l cwt. dry hay. 1370 

Net gam per acre 28 5 


Estimating the value of the land at about £ 11 per acre the return 
would be about 25 per cent, half being made by the first crop and half by 
the second, over and above the improvement of the soil by the residues 
left by the leguminous plants. 

1182 - Experiments with Potash Manures on kops in Germany. —ancker f., in Wochm* 
schrift fur Brauerei, Year 33, No. 35, pp. 273-275* Berlin, August 26, 1916. 

The report of the Berlin Experiment Station and School of Brewing 
is given on experiments made in 1915 to determine the influence of ar¬ 
tificial manures on the quality of hops. Each experimental field was di¬ 
vided into 4 plots separated by one or two rows which are not included in 
the results. 


STIMULANT, 
AROMATIC, , 
NARCOTIC, 
AND MEDICINAL 

plants' 
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At the beginning of the experiment each plot received the dressing 
of dung that is usually used in the district, and in addition the following 
manures were applied per acre. 

Plot I. No artificial manure. 

Plot II 115 lbs. sulphate of ammonia + 266 lbs superphosphate. 

Plot III 115 lbs. sulphate of ammonia -j- 2 66 lbs. superphosphate -f 132 lbs. po¬ 

tassium salts (40 per cent). 

Plot IV 115 lbs sulphate of ammonia - 4 - 266 lbs. superphosphate -|- 203 lbs. potassium 
salts (40 per cent). 

With 1920 plants to the acre, each plant receives: 

Plot II 0.19 oz. nitrogen -j- 0.40 oz. phosphoric acid. 

Plot III o 19 oz. nitrogen + 0.40 oz. phosphoric acid -f- 0 44 oz. potassium. 

Plot IV 0.19 oz. nitrogen 4 ~ 0.40 oz. phosphoric acid -f- 0.68 oz. potassium. 

The farm yard manure was applied at the rate of 2 1 / i to 3 1 / 4 lbs per plant, and the artifi¬ 
cials were spread from the end of March to mid-Apiil. 

The following are the details of the cultivation and the description 
of the soils used. 

Experiment 

1 Peaty sand, 10 to 12 inches deep; 240 plants per plot trained up poles. 

2 Peaty sand about 1 1 / 2 inhes deep over sand; 260 plants per plot, trained up poles. 

3 Peaty sand, over sandy subsoil; plants trained up poles. 

4 Peaty sand to a depth of 16 inches, then ferruginous sand; 300 plants per plot 
trained up poles. 

5 Peaty sand; 240 plants per plot, three-fourths trained on iron wire, one-fourth 
trained up poles. 

6. Boggy soil; 270 plants per plot, five years old, trained up poles. 

7. Peaty sand; plants trained up poles. 

8 Peaty sand to a depth of 14 inches, then sand; r6o plants per plot, trained up poles. 

9 No data. 

10 Peaty sand; plants trained np poles. 

11 Peaty sand 12 inches deep, over a sandy subsoil; plants trained up poles. 

12 Peaty sand to a depth of 14 inches ; subsoil sandj'; 300 plants per plot trained on 
iron wire. 

The yield of dry hops per 100 plants on the various plots was as follows: 


Experiment 

Plot 

* 

1 

II 

III 

IV 


lbs. 

lbs. 

lbs. 

lbs. 

I . 

29.92 

27.50 

33 -°o 

35-20 

2. 

29-70 

3 J -90 

36 - 3 ° 

40.48 

3 . 

19-80 

20.46 

21.12 

22.00, 

4 . 

22.00 

25-52 

27.06 

23.32 

5 *. 

20.24 

23.76 

26,40 

30,14 

6 ........... . 

35.42 

38.72 

36-52 

38.73 

7 • * . 

22.44 

32.12 

33 -oo 

36.52 

8. 

13-86 

14-52 

I5-i8 

15.40 

9 . 

5-o6 

4.62 

4-40 

4,18 

10. 

9.02 

10.78 

11.44 

12.98 

11. 

3 o 2 

3.96 

7-04 

9,02 

12. 

25-52 

27.72 

29.26 

29.26 
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It appears from these results that artificial manure considerably in¬ 
creased the yield in nearly every case without causing any depreciation 
of quality. 

The average amounts of bitter substances in the dry matter are: 


Plot 


per cent 


1 . 

II 

III 

IV 


17*24 
17-35 
17.28 
17 05 


Thus no average increase in bitter substances is evident. 

If, however, the individual experiments are considered it is found that 
the plots come in the order III, II, IV, I with regard to the amozmt of bitter 
substances they contain. In type and size of the strobiles the order is plot III, 
IV, II, I; in lupulin content , plot IV, III, I, II; in colour of the hops plot 
II, I, III, IV: 

To sum up, from the point of view of quality plot III has given the best 
result seven times and plot IV five times, the other two plots never taking 
the first place. The conclusion may be drawn that the quality has been 
most improved on plot III. It is closely followed by plot IV, which comes 
second simply because the foliage of the plants was more luxuriant than 
on plot III. 

1183 - Preliminary Work at the Chemical Laboratory of the Soukhoum Experiment 
Station, Caucasus, on the Extraction of Medical Substances from Local Plants 
(Eucalyptus, Wild Mint, Camphor, Castor Oil, etc.). — Kosjiob'b M. H. (Kozlov 
M. N,), Yepuo.uopcKoe CejibCh'oe Xo 3 ftiicmGO (The Agriculture of the Coast of the 
Black Sea), Year XIII, No. i, 2, pp. 20-39. Soukhum, Jan.-Feb. 1916. 

Numerous observations made by the Acclimatization Section of the 
Soukhoum Station have shown that it is quite practicable to cultivate 
species of Eucalyptus, rich in essential oils, on the Batum coast. The first 
attempt to extract these oils was successfully made in 1899-1900 by 
Beklemichev at his essential oil factory, hut after his death the w r ork 
was not carried on. 

In order to throw further light on this question, investigations have 
been made on the leaves and stems of the following species; Eucalyptus 
Globulus, E. Maideni, E. amygdalina , E. vimimlis , E. pulveruhnia , E. ere - 
bra and others. 

The quantity of essential oil in the eucalyptus is greatest in the spring 
and early summer. Beklemichevs researches showed that in September 
0.8 per cent of oil was extracted from E . Globulus , 0.7 per cent in Decem¬ 
ber, and 0.9 per cent in March. Tests made in September with E, vitni - 
nalis gave 0.6 per cent, instead of 0.7 per cent; similar results were obtained 
with E. pulveruhnta , which yield 1.8 per cent instead of 2.2 per cent. Fresh 
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leaves of E. Globulus yielded 1.1 per cent of oil, dried leaves gave 2 per 
cent ;in E. vininalis the figures were 0.6 per cent 1.24 per cent respectively. 
The drying of the leaves also resulted in smaller quantities of condensation 
water, so that the expense of fuel for distillation was less. On the other 
hand, dessication did not cause any loss of essential oil. 

From the chemical standpoint E. Globulus , E. Maideni and E, pulveru- 
lenta may be classed together, as they yield very similar oils, containing 
over 40 per cent eucalyptol. It has been proved that these three species 
will grow well on the coast of Batum and that the}' can be cultivated on 
a large scale. The total leafage of E. Maideni is heavier than that of 
E. Globulus. This fact, together with the higher oil yield of the former 
species, must have some effect on the return from its cultivation. It has 
also been proved that the eucalyptus oil obtained from the Batum coast 
is not inferior in quality to that derived from other countries ; on the 
contrary, for E . Globulus and E. Maideni the quality is superior. 

The probable expenses and receipts of the production and commer¬ 
cial extraction of essential oils may be summarised thus : capital for laying 
out plantations £ 19 per acre ; annual expenditure about £ 8 per acre; a 
return of £ 19 4s to £ 22 8s per acre may be expected, representing interest 
at the rate of 13 to 30 per cent on a capital of £ 2600 to £ 3200, laid out 
on 25 to 50 acres of land and on the building of the factory. 

Other interesting investigations have been made on wild mint (Mentha 
Pulegium) and Castor oil. The results are quite satisfactory ; the yield 
of essential oil from fresh mint was 0.4 per cent, and after drying in the 
air 1.09 per cent; in castor oil seeds the proportion of oil reached 49.5 per cent. 

By using the fresh leaves of a tree of Cinnamommn Camphora Nees. 
(about 20 years old), 0.9 per cent of raw camphor was obtained; 22.6 per¬ 
cent of the total quantity consisted of oil of camphor, the remaining 77.4 
per cent being camphor. Experiments with large branches x % to 2 in¬ 
ches in diameter, gave negative results; no separation of solid camphor 
took place, but a small quantity (0.09 per cent) was obtained pi sub, bt|agi~ 
nous substance with a peculiar smell which recalled that of fi), 


(i) According to Prof. Giglioli the distribution of camphor in the different parts of 
Cinnamomum Camphora growing in Italy is as follows: 


Number 
of analyses 


Proportion of camphor 
per cent 


97 In fully developed green leaves 1.20 

~ In young leaves 0.70 

6 In dried leaves 2.1 S 

14 In young wood * 0.10 


u It'thus appears that only the foliage of the camphor tree should be used, the oldest 
leaves being taken by preference and dried. This applies at any rate, to those trees 
which are similar in species to those that are beconing less and less frequent in the forest 
of Japan and Formosa 



HORTICULTURE 


1623 


1184 - Cultivation and Marketing of Flowers and Early Produce on the Riviera from 
Toulon to Mentone. — FoncinM., in Annales de Gdographie, Year XXV, No. 136, 
pp. 241-262. Paris, July 15, 1916. 

The cultivation of flowers and early produce occupies the whole coast 
from Marseilles to Mentone, a zone which comprises a purely agricultural 
region. The land is undulating and the soil is very variable, including 
the alluvium on the plain of Hyeres, the gneiss and mica-schists of Maures, 
the recent .eruptive rocks of Esterel and finally the calcareous or marly 
sedimentary beds. It is because of the climate — a Mediterranean cli¬ 
mate tempered with mild winters and dry summers — that the whole re¬ 
gion is given over to agricultural pursuits. All the rain falls in the autumn 
and winter, and then it comes in heavy downpours. Sowing must be done 
after the rains to ensure a harvest before the end of spring, as only wheat, 
vines and fruit trees can stand the dryness of the summer. Attempts have 
been made to anticipate the rainy season by means of summer irrigations, 
carried out by utilising the subterranean waters or by diverting the water 
courses. All the seeds sown are obtained from cold countries, as they 
start into growth so much more quickly than those raised locally. 

In the Maures there is a fairly brisk trade in wild flowers. Among 
cultivated plants the orange (harvested in May) and mimosa are promi¬ 
nent. Roses are grown in the open air and in glasshouses, carnations un¬ 
der matting (Hyeres, Maures) or under handlights (shores of the Mari¬ 
time Alps, especially at Antibes), violets as undergrowth in fields planted 
with olives or peaches. Ornamental plants are also grown. 'Kitchen 
gardens are almost entirely confined to the plain of Hyeres. In fruit 
growing the cultivation of citrus fruits is is not very important; peaches, 
cherries and figs are the trees which succeed best; the grape is also a very 
important product. 

In some cases the land is leased without payment in return for the 
clearing of some of the waste land. Some landlords insist on the growing 
of the old crops (vines, olives, wheat) as well as fruit and early produce. 
Under these circumstances the family of the tenant provides sufficient la¬ 
bour for the work. In other cases only flowers or early crops are grown, 
when labourers are necessary ; the land is taken on lease, usually for long 
periods. Finally there are big horticultural establishments devoted to 
glasshouse work only, which specialise in the cultivation of one or two 
plants (roses, carnations). The aim of each firm is to create a new variety 
but unfortunately there is no law of agricultural property to safeguard 
the rights of the creator of a new* variety. In these great establishmkits 
the amount of labour employed is considerable. The figures referring to 
one such firm axe as follows: 


Area of land cultivated 
80 carnation houses covering 
60 rose houses covering 
Frames 

Output, per annum 
Working expenses 


37 y 2 acres. 
200000 sq. ft 
60000 sq. ft. 
14 000 

18 oco baskets 
£4 000 
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FRUIT 

GROWING 


Cost of straw 

£48 

Cost of string 

£48 

Upkeep of frames 

£68 

Plumbing etc. 

£120 

labour 

O 

O 

-' 4 - 

c* 


The flowers are sent away by parcels post, in reed packages lined with 
paper or wadding to keep out the cold. The very delicate fruits 
buried in wood packing, travel in boxes, while the more hardy vegetables 
content themselves with baskets and even sacks. Only the very earliest 
spring crops, fruits or vegetables, benefit by more dainty packing in little 
boxes or quite small flats, which are forwarded by parcels post. The journey 
is very rapid, the goods reach Paris in 20 x / 2 hours, Frankfort 011-Main 
in 33 hours, London in 38 V 2 hours, Brussels in 39 hours, Petrograd in 87 
hours and Moscow in 95 hours. 

From the agricultural point of view, flowers and early produce have 
taken the place of wheat, which used to be grown in the rows between 
the vines. The olive trees have begun to be neglected; only the vine 
holds its own. The change of crops has had a great influence on the life 
of the region and has modified the distribution of the population, hitherto 
crowded together in the villages and old towns; today these old villages 
are replaced by scattered dwellings in proximity to the gardens and the 
transport centres. The influence of the new method has also made itself 
felt by developing relations with other countries and by giving an impulse 
to cooperation. 

The growing of flowers and early crops has greatly increased the 
wealth of the country, the value of the products sold each year reaching 
£ 2 200 000 ; it has also resulted in the creation or development of such in¬ 
dustries as perfumery, distilling, confectionery and the manufacture of pack¬ 
ing materials. Finally it has exercised an ethnographical influence by 
encouraging the immigration of foreign labourers who frequently settle 
down to live in the country. 

1185 - Mountain fruit Growing in Switzerland: Varieties Introduced from Russia* 

Sweden and Denmark. — See No. 1158 of this Bulletin , 

1186 - Banana Growing in New South Wales. — The Fruit World of Australasia, voi. xvn 

No. 8, p. 270. Melbourne, August 1, i$i6. 

The cultivation of the banana is extending rapidly in the districts 
of Tweed and Brunswick Fiver. Orchards of commercial importance 
planted with the variety Cavendish, which is much superior to the ordi¬ 
nary banana in quality and aroma, occur chiefly at Terranora, Piccabeen, 
Bilambil and Cobaki. 300 to 400 plants are grown per acre, and the planta¬ 
tions are usually from 10 to 25 acres in extent, but some are much larger. 
The first crop of x cluster of bananas per plant is gathered from i6to 24 
months after planting; the following year the crop increases to 4 or 5 
clusters per plant. In 1915, at Bilambil, the crop from one plantation w&s 
valued at £ 2320, a gross return of £ 232 per acre. 
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The cost of planting one acre with 400 banana trees varies from £ 10 
to £ 1410s. according to the price of the plants, which ranges from £ 112s to 
£ 2 85 per hundred. Land suitable' for banana growing costs from £ 29 
to £54 per acre, and plantations in full bearing are valued at about 
£ 96 per acre. 

1187 - Effect of Drought on the[Size of Grapes. — Ravaz I,., in Le Proves A gncole et Viticole , VINE GROWING 

Year 33, No. 35, pp. 199 Montpellier, August 27,1916 

During the prolonged drought of the summer of 19x6 in the South 
of France some measurements were made of the sizes of grapes. 


Diameter of Aramon Grapes. 


Number in order 

Normal vine 

Vine suffering 
from drought 

on the bunch 

— 

— 

— 

mm 

mm 

No. 1 

22.5 

lS.5 

No. 2 

230 

16.2 

No. 3 

22.7 

174 

No. 4 

234 

16.5 

No. 5 

22.5 

18.3 

No. 6 

23 3 

16.4 


Average 23.2 

17.2 


Being given that volumes are to one another as the radii raised to the 
third power the ratio 1549.29: 636.05 is obtained; in other words, the 
berries which have suffered from drought are nearly three times as small 
as normal grapes. 

11S8 - Spanish Forests and Paper Manufacture. — Elorrieta o. in Resumm de Agricul - forestry 

turn, Year XXVIII, Part 9, pp. 399-402. Barcelona> September 1916. 

The Spanish market uses annually 28 uoo tons of paper, of which 
newspapers account for one half. Spain produces 15 000 tons of mechan¬ 
ical pulp per annum, from which an approximately equal weight of pa¬ 
per is manufactured. Consequently she is obliged to import 3 000 to 4 000 
tons of mechanical pulp and 10 000 tons of chemical pulp. 

Trackless forests. — It is asserted that there is sufficient wood in 
Spain to cover the amount of the imports and that it is the lack of roads 
which hinders the working of the woods under economic conditions. In 
Spain the raw material for paper making is not very costly, but no-one 
cares about it and the forests remain practically unused. As an instance 
may be cited the magnificent fir woods of the Aran valley consisting of 
Abies ftedinata, the species best adapted to paper makings A beginning 
was made in the management of 37 500 acres, and the yield from these 
forests readied nearly 16 000 cubic yards. Unfortunately the work was 
stopped on account of administrative difficulties connected with bounda¬ 
ries and other questions .of secondary importance. 

Workable woods . — In the Pyrenees of Aragon and Catalonia, chiefly 
in the provinces of Huesca and Lerida, there are 122 500 acres of firwoods 
capable of providing 39 000 cubic yards of wood per annum. As the wood 
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has a high moisture content this quantity would make about 15 000 tons of 
mechanical pulp or xo 000 of chemical pulp, which is nearly enough to 
tide over the crisis that the war has caused in the paper trade. It does 
not seem possible to work these 122 500 acres in an intensive manner all 
at once, and it is suggested that the working of the Aran valley, mentioned 
above should be continued; the 39 000 cubicyards of wood obtained would be 
equivalent to 6 000 tons of mechanical pulp or 4 ooo. tons of chemical pulp. 

The remainder could be provided by the pine forests [Pinus sylvestris) 
of Soria, Burgos, Sierra Carpetana and Cuenca. The Spanish pine wood 
contains more resin than that from the Baltic and Sweden and consequently 
is less suitable for paper manufacture. Nevertheless this species occurs 
at various altitudes, and it is probable that Pinus sylvestris from the dense 
woods of the higher parts of the country closely resembles that from Nor¬ 
thern Europe. 

The conclusion is drawn that the problem of providing raw material 
for paper making could be solved if the Forest Administration were to 
take the matter up seriously. 

Transport — This is a more difficult problem to solve than the pre¬ 
ceding one. In practice the freight from Sweden to Spain, to Pasajes (Gui- 
puzcoa province) is lower than the cost of transport from Sierra Guada- 
rama (province of Madrid and Segovia) to Guipzcoa or Biscay, where 
important Spanish paper factories are situated. The Government may 
prevail upon the railway companies to concede a lower tariff, but it can¬ 
not improvise means of road transport. 

The Spanish paper industry has a producing capacity great enough 
to meet the needs of the country: the Spanish Papermaking Company 
is responsible for 68 per cent of the total output. Apparently means are 
available to produce the whole of the mechanical pulp necessary, but 
not the chemical pulp, because the manufacturers are not provided with 
the needful plant. The paper factory at Villalba (Navarra) is an excep¬ 
tion to this, as it produces a small quantity of semi-chemical pulp. 

Replanting with poplars, especially Canada poplar, is suggested as 
a means of providing the most rapid solution of the problem, while at the 
same time it would give a return of 12 to 14 per cent on the capital outlay. 


FIVE STOCK AND BREEDING* 

feeds n$9 - Influence of Feeding with Milk rich in Carbohydrates (Diafarinised) and Miilk 
m > feeding rich in Fat (Emulsion Milk) of Varying Protein Content, on the Composition 
Of Young Pigs (i). — Wellmann, 0 ( (Zootedmical Institute of the Royal Veterinary 
School of Budapest) in Kiserkiii^yi Kozlemenyek (Communications of the Agricultural 
, Stations of Hungary} Vol. XIX, Part 1, pp. 84-164, 35 tables (German summary pp. 165- 

167}. Budapest, January to June 1916. 

^ In these experiments young male pigs of the Berkshire breed were 

fed from the 23rd to the 39th day on a ration composed partly of diafari- 


(1) See R . January 1916, No, S9. 
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nised milk (skim milk to which flour-starch saccharified by a preparation 
of diastase has been added) and partly of emulsion milk (skim milk emulsi¬ 
fied with a cheap substitute for milk fat). These rations had the nutritive 
rations: narrow (i: 2.5); fairly narrow (114.5); fairly wide (1 15.8) and wide 
(1 : 7.8). Twelve pigs were employed bred in the pigstys of Kisber 
(Hungary) of ages ranging from 4 to 12 weeks and weighing from it to 40 
lbs. They were divided into groups of three proceeding from the same 
litter, two of each group being submitted to experiment, the third acting 
as control. The latter was slaughtered at the beginning of the experiment 
in order to determine the composition of those parts of the subjects 
experimented on, which were concerned in the increase of weight. 

The organs of the slaughtered animals were divided into 10 to 12 groups, 
the whole organ being studied except in the case of the muscles, bones, skin 
and connective and fatty tissues, for which only half the animal was taken. 
The dry matter, fat, ash, nitrogen, glycogen and calorific value were deter¬ 
mined. The results obtained were as follows. 

1) The pigs fed on milk having a narrow nutritive ratio put on more 
flesh but less fat than did those fed on a ration poorer in protein. The 
bones of the young animals were relatively heavier than those of the 
older subjects which had been subjected to intensive feeding. 

2) Analysis proved that the nitrogen (7. e. the dry matter less the fat 
and ash) is the most constant constituent of the young pig’s organism, whilst 
the fat and ash are the most variable. Age influences the composition, in 
the sense that the older animals contain less water and more fat and have a 
higher calorific value than the younger animals. 

The nature of the feeding had a marked effect on the composition of 
young pigs. Thus, compared with milk rich in carbonhydrates, milk, rich in 
fat increased the content of dry matter, dry matter less fat, dry matter less 
fat and ash, ash, nitiogen and the calorific value. Per contra , it diminished 
the proportion of water and depressed the ratio of the aforesaid constituents 
and water. 

The composition of young pigs was greatly influenced by the nutritive 
ratio of their food. The ration haring a wide nutritive ratio increased 
the proportion of dry matter and of fat, and the calorific value. 

3) The best criterion of the influence of feeding was afforded by the 
composition of and increase of live weight during the experiment, 

4) The distribution of the nutritive elements and the calorific value 
in the different parts of the organism was as follows : 

With the oldest animals, the connective and fatty tissues as well as 
the muscles contained the greater part of the total dry matter; the other 
organs the lesser part. 

When the milk ration had a wide nutritive ratio the dry matter of the 
connective tissue was increased at the expense of the muscles. 

The effect of food rich in fat was to favour the fixation of dry matter 
in the bones and muscles when compared with food rich in carbohydrates. 

The greater part of the water (about half the total) was found in the 
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muscles. The brain, bones and muscles of the older animals contained 
less water than did those of the younger subjects. 

Comparing the behavious of milk rich in carbohydrates with that of 
milk rich in fat, the latter diminished the fixation of water in the connective 
tissue and increased it in the muscles. 

- The total ash was distributed as follows; the bones contained 65 to 
76 per cent, and the muscles about 15 per cent. I11 comparison with those 
of young pigs fed on emulsion milk, the bones of animals fed on diafari- 
nised milk contained the least quantity and the muscles the highest quan¬ 
tity of ash. 

The muscles contained the greater part (about half the total) of the 
nitrogen found in the body, of the young pig. The fatty and connective 
tissues contained 36 to 60 per cent, of the chemical energy, the muscles 28 
to 41 per cent, and the bones 6 to 10 per cent. Milk having a wide nutritive 
ratio increased the energy reserve of the connective and fatty tissues to a 
marked degree. 

5) Analysis of the different organs gave the following results. 

The blood of the animals experimented with, particularly of those fed 
with emulsion milk, contained less dry matter than did the blood of the 
control animals. 

The lungs, heart, glands, bones, skin, connective and fatty tissues, 
musdes and intestines of the older animals contained more dry matter, fat 
and energy than did the same organs of the younger subjects. Compared 
with milk rich in carbohydrates milk rich in fat increased the dry matter, the 
dry matter less fat, the ash, the nitrogen and the calorific value. Milk 
having a wide nutritive ratio increased the dry matter, the fat, and the 
calorific value. 

The nature of the feeding had a considerable influence on the composi¬ 
tion of the bones. Milk rich in fat, as compared with milk rich in carbo¬ 
hydrates, increased the ash content to a very marked extent. 

6) The dry matter of the liver contained 0.16 to 0.74 per cent, of 
glycogen ; that of the muscles 0.4 to 11.6 per cent, from which it is calculated 
that the liver of the young pig contains 0.53 to 8.72 grins, the muscles 0.71 
to 5.91 grms of glycogen. 

The writer has estimated the glycogen in the fresh liver and muscles of 
two young pigs, each weighing 11 lbs. The animal fed on diafarinised milk 
contained 34.2 grms, that fed on emulsion milk 13.9 grms, the liver and 
muscles of the first thus containing 2 V> times as much glycogen as did 
those of the second. Hence the greater part of the glycogen is probably 
decomposed during drying. 

7) The proportion of fat and carbohydrates in the food are held to 
be of equal interest to the physiologist and to the practical feeder. It is 
found that, as compared with food rich in fat, food rich in carbohydrates 
stimulates an increase of the water content of the organism and has an 
unfavourable influence on the fixation of dry matter less fat and ash. 

The mean results obtained when using two young pigs from the same 
litter, fed side by side, one on diafarinised milk the other on emulsion milk 
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having the same nutritive ratio, showed that the animals responded dififer- 
r ently. For an increase in weight of 22 lbs, the animal fed with emulsion 
milk produced 4.2 lbs of dry matter less fat and 13.S lbs. of water, whilst 
that fed with diafarinised milk fixed 17.24 lbs. of water in the organism 
for the same quantity of dry matter less fat, the excess of water in the latter 
animal being 3.46 lbs. or 25 per cent. Of this excess 0.94 lbs. belo nged to the 
skin and connective and fatty” tissues : 1.1 lbs. to the muscles ; o.6o,lbs. to the 
bones ; 0.81 lbs. to the other organs ; i. e. the water content of the connect¬ 
ive tissue increased 45 per cent; of the bones 35 per centof the muscles 
16 per cent. ; and of the other organs 23 per cent. 

The origin of this excess of water must be attributed more especially 
to the glycogen, for, during the metabolism of the fat the water derived from 
the glycogen probably remains in the tissues. 

1190 - Influence of Feeding Pigs with Spoiled Maize upon the Composition of the 
Fat. — See this Bulletin No. 1221. 

1191 - Investigations on the Poisoning of Poultry by Corn Cockle {Agrostemma 
Githago) in Hungary. — Degen, a. (Royal Hungarian Seed Testing Station Bu¬ 
dapest), in Kiserletugyi Kozlemenyeh (Bulletin of the Hungarian Agricultural Station) 
Vol. XIX, Part I, pp. 11-21. Budapest January-June 1916. 

As great difference of opinion exists among writers (Tepman, Bohmer, 
Pott, Honcamp, Neumann, Muller, Kling, Robert, Tormay, Hage- 
mann, Hansen, Meissl, etc) as to the toxicity of the siftings of certain 
cereals, particularly com cockle [Agrostemma Githago the writer (director 
of the Royal Hungarian Seed Testing Station) has made a fresh experimental 
study of the question in the following way. 1) All cases of illness and death 
of animals fed with food containing siftings of grain were examined minu¬ 
tely ; 2) the services of an expert were engaged; 3) feeding trials were made 
with the supposed toxic substance in conjunction with the Animal Biology 
and Nutrition Station; 4) Help was sought from the Veterinary^ High 
School. 

In June 1915, 280 geese perished at Pestszentlorie, through the consump¬ 
tion of a meal, purchased by the breeder as meal No. 8 but really originating 
from a sifting containing 40 to 50 per cent of the seeds of Agrostemma , 
Githago . With the same meal the Animal Biology and Nutrition Station 
undertook feeding trials on three fowls and three geese. During a preli¬ 
minary 7 ' period of six days the six animals were fed with maize grain. 
After this preparatory period one fowl and one goose received at 7.0 a. m. 
respectively 50 and 100 grms of the meal in question At about 10 a. m. the 
two animals exhibited symptoms of poisoning, and died at about noon. The 
two other fowls received the same meal gradually thus: 1st day: a) 80 
grms of maize + 20 grms of meal containing corn cockle; 2nd day: b) 60 
grms of maize, 40 grms of the meal; 3rd day: c) 20 grms of maize, 80 grms 
of the meal. One of the fowls died after having taken ration &), the other 
after ration c). One of the geese succumbed after a ration of 120 grms of 
maize, 80 grms of the same meal, whilst the other resisted the meal better 
because it had rejected the greater part of the ration on three successive 
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days. In order to prevent vomiting the quantity of water was diminished. 
From the fourth day the goose received only a ration of 100 grms of the 
meal and it died on the 6th day. The autopsy of the dead animals performed 
by the Pathological Department of the Veterinary High School diagnosed 
for the three geese: inflamation of the aesophagus : serous circumoesophageal 
inflammation: inflammation of the small intestine : hemorrhage of the vi¬ 
sceral membrane of the pericardium. An hemorrhagic inflammation of 
the stomach was also observed in the three geese, caused by numerous Stron - 
gylus nodularis , which developed independently of the absorption of the 
toxic substance. Of the three fowls two suffered from an acute inflamm- 
tion of the small* intestine and hemorrhage of the pericardium, the third 
from an acute inflammation of the crop, oesophagus and gizzard. 

The following conclusions are drawn. 

1) The observed cases establish the fact that Agmtemma Githago has 
the property of producing in poultry grave symptoms of poisoning. 

2} As the meal employed in the experiments contained only 40 to 
50 per cent of the grist of corn cockle seeds, it follows that substitution 
of one fifth of the daily ration by this grist will cause death. 

3) Since the pathological symptoms mentioned above resemble very 
closely those of acute mineral poisoning, great caution must be employed in 
judging analogous cases, particularly as siftings of grain containing more 
or less com cockle seed constitute a food widely distributed in Hungary. 

4) Since the siftings contain widely varying amounts of corncockle 
seed (from 8 to 38 per cent in the mills of Budapest) the percentage of corn¬ 
cockle seed admissible in the daily ration must be known in order to 
avoid poisoning. 

5) It is convenient to base the daily ration on the maximum content 

(about 40 per cent) of corncockle seed in the residues from the milling* 
Nevertheless it is advisable to submit a sample of the product to an Agri¬ 
cultural Station for examination and expert advice. , ■, - 

1192-Experiments on the Feeding of Draught Horses made in Sweden from 1908 to 
1915 . — Hansen, N. {Director of the Domestic Animal Department of the Central Agri¬ 
cultural Station of Stockholm) in Fiihlings landmrtschaftliche Zeitung, 65th year, No. 13-14 
pp. 289-315. Stuttgart, July 1-15,1916. 

In the years 1908-1915 the Swedish Central Agricultural Experi¬ 
ment Station has made repeated experiments to ascertain the value and prac¬ 
tical utility of different foods for draught horses. Some of these experi¬ 
ments have already been described by the writer in a preceding publica¬ 
tion. The present experiments 40 in number, divided into 12 series, and 
made with 372 horses, deal with the following foods: barley, oats, a mixture 
of oats and barley, maize, potatoe flakes, wheat bran, oat bran, a mixed 
food (oat bran and rice meal), mangels, carrots and cooked potatoes. 

In choosing the animals amongst ordinary draught horses on diffe- 
rent farms, care was taken that the horses of the same team were as far as 
possible of the same age, temperament, and strength and had the same 
height to the withers. Except one team, all the off-side horses formed one 
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experimental group, and all the near-side horses another group. In the 
experiments exact weights of food were distributed to the different groups. 

In some series a preliminary experiment was made to ascertain whether 
the groups were equivalent, but this was unnecessry in most cases, the equi¬ 
valence of the groups being known beforehand. 

The work done by a horse cannot be exactly determined either in agri¬ 
cultural practice or in practical feeding experiments but it can be assumed to 
be proportional to the nutritive value of the food administered, which is 
indicated by the change in the live weight of the animals. Consequently 
the experimental results should be determined from the variations of the 
live weight of the horses. In order to obtain satisfactory results by means 
of weighings, all these should be made at the same time of day. 

In some experiments the weighing was made regularly at midday, 
after feeding and before yoking, in others after the return at midday but 
before feeding. Sufficiently exact results were thus obtained. 

The ration was fixed according to the work to be done, in sSuch a 
manner as to prevent an emaciation of the animals in a period of heavy 
work, and an increase of weight in a period of light work. 

The following results were given by the different foods. 

I. Barley and oats. — In some previous experiments with cows the writer 
using Keixner’s starch value, has estimated the forage value of 100 kgs. 
of barley at 100 forage units and that of 100 kgs of oats at 84 units. Thus 
1 kg. of barley corresponds with about 1.2 kgs of oats. 

The present experiments (November 1909 to December 1913) were 
intended to determine whether this ratio is also true for horses. Barley 
and oats, of a quality a little inferior to the average were given in a ration 
of t : 1.2. The daily ration contained on an average 4 kgs. (8.8 lbs.), of 
barley and 5 kgs. (11 lbs.) of oats. There were five experiments lasting from 
49 to 77 days, and there were 3 to 8 animals in each group. 

The results show that 1 kg. of barley can easily replace 1.2 kg. of oats 
in the feeding of draught horses. Barley did not prove an unsuitable food 
for horses, neither did it diminish their working power. 

II. Oats and wheat bran. — Experiments have shown (in accordance 
with Kei^ner's observations) that wheat bran is of little value for fatten¬ 
ing pigs but an excellent food for milk production. 

The writer's experiments were made to determine whether bran had 
the same effect on horses as on cows, or as on pigs. For this purpose it 
was considered opportune to compare it with oats. On an average 2.56 
kgs. (5.6 lbs.) of oats or 2.78 kgs. (6.1 lbs.) of bran were given. The oats 
ration contained 2.15 and the bran ration 2.21 forage units. Six experi¬ 
ments were made lasting 28 to 69 days, and there were three to eight 
animals in each group. 

The wheat bran, which is richer in forage units, also produced a rather 
greater increase in the live weight of the animals, from which the conclusion 
is drawn that the action of bran on,horses is similar to that on cows. 

III. Oats and maize. — The forage values of oats and maize were to 
b.e compared, and for this purpose they were employed in the ratio of 
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1.2 :1.0. The oats were of excellent quality, but the maize scarcely up to 
the average. 3.67 forage units of maize were replaced by 3-75 units of 
oats. The maize ration contained 011 an average 3.6 kgs. (7.9 lbs.) and 
the oats ration 4.3 kgs. (9.5 lbs.) per head per day. There were six 
horses and two experiments lasting 49 to 77 days. 

From the results it is concluded that if the maize ration does not exceed 
50 per cent of the total ration of concentrated food, and if the maize is finely 
ground before being given to the horses its forage value is 20 per cent higher 
than that of oats. "Thus oats can be replaced by maize in the proportion of 
1.2 : 1.0. 

IV. Oat bran and a mixture of oats and barley . — From the oat mills 
of Sweden a bran is obtained which before the War was largely exported. 
Export now being forbidden, this has to be utilised in the country, and it 
is of interest to learn its forage value. Previous experiments made with 
cow's proved that 1 kg. of oats bran is equivalent to 1 forage unit. 

The writer’s experiments were intended to determined whether this 
bran is as valuable for horses as for cows. A mixture of barley and oats was 
employed as a standard of comparison. The four experiments lasted 55 
to 90 days each and were made on 17 horses each receiving up to 3 kg. 
(6.6 lbs.) of oat bran per day. The experiments showed that when 1 kg. 
(2.2 lbs.) of the mixture was replaced by 1.42 kgs. (3.1 lbs.) of bran, the lat¬ 
ter did not give the expected result, but if the ratio w T as smaller a better 
result was obtained. For the group fed with oat bran a better mean expe¬ 
rimental result was obtained than for the group fed with the mixture, and 
it may be concluded that in practice 1.8 kg. (4 lbs.) of oat bran is equi¬ 
valent to 1 forage unit. Oat bran is not a better food for horses than for 
cows Not more than 4 kgs. (8.8 lbs.) per head per day should be given. 

V. Mixture of barley and oats , and the mixed food “ Gota 3> . ~ The low, 
forage value of oat bran together with its high content of raw cellulose 
have induced the manufacturers to improve its quality by the addition 
of rice meal. This mixed food (60 per cent oat bran and 40 per cent 
rice meal) This is sold in Sweden under the name of “ Gota Feeding 
experiments made with cows and pigs have shown that 1.5 kgs. (3.3 lbs.) 
of Gota is almost equivalent to 1 kg. (2.2 lbs.) of barley or 1.1 kgs. 
(2.4 lbs.) of the mixture of oats and barle} r . 

In the experiments with horses 1.5 kgs. (3.3 lbs.) of Gota were replaced 
by 1.1 kgs. (2.4 lbs.) of the mixture of barley and oats. Two experiments 
were made lasting from 82 to 84 days; eight horses were employed to 
which a ration of 3.85 kgs. (8.5 lbs.) of Gota was given per head per day. 

Somewhat the better results were obtained with the group which had 
been fed with Gota, but in general the two forages can be described as equi¬ 
valent. According to the writer, Gota is an excellent food for horses, but 
it must be of good quality and must not contain more than 16 per cent of 
raw cellulose. 

VI. Barley and'ftotato flakes . — The experiment was made to determine 
the forage value of these two materials for horses. Two kgs. (4.4 lbs.) of 
barley were first replaced with 2 kgs. (4.4 lbs.) of flakes, then with 2.5 kgs. 
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( 5*5 W>s.). Two experiments were made lasting 78 and 43 days, and the total 
number of horses employed was nine. 

The final result was in favour of the potato flakes, and it is concluded 
that for feeding horses 1 kg. (2.2 lbs.) of flakes containing 980 grms. 
(1.9 lbs.) of dry matter will easily replace 1 kg. of ordinary barley. 

VII. Barley and cooked potatoes. — The writer has shown experimentally 
that in the fattening of pigs 1 kg. (2.2 lbs) of ordinary barle}^ can be re¬ 
placed by 0.9 kg. (2 lbs.) of the dry matter of cooked potatoes. 

In the experiment with horses the two forages were given in the above 
proportion. The potatoes were cooked every three days and at least four 
rations of them were given daily. Except in one case all the eight horses 
ate these rations willingly. Two experiments were made lasting 71 to 80 
days, and the daily ration contained 2 to 3 kgs. (4.4 to 6.6 lbs.) of dry 
matter. 

The tw T o groups gave the same result. Accordingly the conclusion is 
drawn that in the feeding of horses a ration of 900 grms. (2 lbs.) of the dry 
matter of potatoes has the same forage value as 1 kg. (2.2 lb.) of barley. 

VIII. Mixture of oats and barley and mangels. — This mixture was re¬ 
placed partly by mangels and partly by carrots in the proportion 1 kg. 
Mixture : 1 kg dry matter of the roots 8 to 20 kgs. (17.6 to 44 lbs.) of roots 
were fed per head per day. Four experiments were made with 17 horses, 
lasting 50 to 89 days. 

The experiments proved that well cleaned roots can be given at the 
rate of 20 kgs (44 lbs) per head per day without injury to the horses. 
I kg (2.2 lbs.) of the dry matter of the roots has the same nutritive value 
as 1 kg. (2.2 lbs.) of the mixture; * * • 

The experiments were intended also to discover the quantity of food 
required by horses. The quantity of forage administered was determined 
daily, and then fiom measurements of the live weight of the horse, it was 
determined whether the ration was suitable for the work to be done. The 
nutritive value of the different rations was expressed in forage units. * In 
addition the content of digestible protein in each ration was determined. 

The results show that the number of forage units and the necessary quan¬ 
tity of digestible protein vary according to the work done by the horses. 
All the experiments have proved however that the ration is completely 
utilised if it contains 75 to 80 grms of digestible protein per forage unit. 
This, the writer terms “ the minimum requirement ” of digestible protein 

Based on these observations the following relative figures have been 
established for horses w T eighing about 600 kgs. (12 cwt.). 


Kind of work done by Number of forage Quantity of digestible 

the horses. units required protein required 

I^ight. 7 to 8 500 to 600 gms. 

* Medium. 8 to 10 600 to 800 gms. 

Heavy. 10 to 12 800 to 1000 gms. 

Very heavy ,. more than 12 more than icoo gms.' 
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cattle lx 93 - Score for Holstein-Friesian Bulls arid, Cows Adopted by the Holstein-Friesian 
Association of America. — Bennet, E G., in Missouri State, Board of Agriculture, 
Monthly Bulletin , Vol. XIII, No. n, pp. 57-61, Columbia Ho. November 1915. 

The Holstein-Friesian Association of America (1) has adopted the 
following scale of points for the score of Holstein-Friesian Bulls and cows: 




Score for Holstein-Friesian Bull, 

(The text under each heading relates entirely*to the method of application agreed upon 

by the Inspectors in order to secure uniformity of work. The abbreviations are as follows 

vs, very slight; s, slight; m, marked; vm, very marked; e, extreme). 1 

Contents 

Head. — Shoving full vigor; elegant in contour. 2 

Discredit: vs l /% s \4 — m }/<>, — vs 3/4 — e 1. 

Forehead. — Broad between the eyes; dishing. 2 

Discredit: vs x / 8 — s % — m l / 2 — vm 3 / 4 — e 1. 

Face. — Of medium length ; clean and trim, especially under the eyes; the bridge 

of the nose straight.'. 2 

Discredit : — m 54 — c 

Muzzle. — Broad with strong Ups. z 

Discredit: s x/s — e 

Ears.—O f medium size; of fine texture; the hair plentiful and soft; the secre¬ 
tions oily and abundant. 1 

Discredit: m z /s — e y 4 . 

Eyes.—L arge; full; mild; bright. 2 

Discredit: $ */s —- m % — e V 2 . 

Horns. — Short; of medium size at base; gradually diminishing towards tips, oval; 
in clinin g forward; moderately curved inward; of fine texture; in appear¬ 
ance waxy. x 

Discredit: in l /$ — e 

Neck. — Long; finely crested (if the animal is mature); fine and dean at juncture 
with the head; nearly free from dewlap; strongly and smoothly joined 

to shoulders .. ^ 

Dicredit: vs s /s — y 2 — vm 3/4 — * 1. 

Shoulders. — Of medium height; of medium thickness, and smoo thl y rounded at 

tops; broad and full at sides: smooth over front.4 

Discredit : vs % — s % — m y 2 — vm «/ 4 — e 1. 

Chest. ~r Deep and low; well filled and smooth in the brisket; broad between the 

forearms; full in the foreflanks (or through at the heart). 7 

Discredit : vs \ — $ y 2 — mi — vm 1 y 2 — &z. 

Crops. — Comparatively full; nearly level with the shoulders. 4 

Disci edii: vs & — 5 y 2 — m 1 — vm 1 y 2 — e 2. 

Chine. — Strong; straight, broadly developed, with open vertebrae. 6 

Discredit: vs J /s — s % — m y 2 — vm 3/4 — e 1. 

Barrel. — Long; well lounded; with large abdomen; strongly and trimly held up 7 
Discredit: vs y 4 — $ % — w 1 — vm 1 % — e 2. 

Loin and hips. — Broad; level or nearly level between hook-bones; level and strong 
laterally; spreading out from the chine broadly and nearly level; the hook- 

bones fairly prominent.\ , 7 

Discredit: vs — my 2 — m 3/4 — ei, 


(4 Gardner M. H. Superintendent. Delavan, Wisconsin, 
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Hump. — Tong ; broad ; high ; nearly level laterally; comparatively full above the 

thurl; carried out straight to dropping of tail. 7 

Discredit ? vs */8 — s Y 4 — m % — s m 3 / 4 — e 1. 

Thurl, — High; broad... 4 

Discredit: vs % — s Vz — 1 — w 1 y 2 — <22. 

Quarters. — Deep ; broad ; straight behind ; wide and full at sides ; open in the 

twist. 5 

Discredit: vs 1 / 8 — s }' 2 — vm 3 / 4 — e 1. 


Flanks. — Deep ; full.. 2 

Discredit: vs l /s ; s % 5 w */* w 3 / 4 ; g 1. 

Tegs. — Comparatively short; dean and nearly straight; wide apart; firmly and 
squarely set under the body; arms wide, stiong ar.d tapering ; feet of me¬ 
dium size, round, solid and deep. 5 

Discredit: vs 1 /s — s Va — vm 3 / 4 —• e 1. 

Tail — Targe at base, the setting well back ; tapering finely to switch ; the end of 

bone reaching to hocks or below ; the switch full. 2 

Discredit: s l j% — m Vi — £ V2- 

Hair axd Handling. — Hair healthful in appearance ; fine, soft and furry ; skin of 
of medium thickness and loose; mellow under the hand; the sections 

oily, abundant and of a rich brown or yellow color. 10 

Discredit: vs % — s Vz — — twi % — e 2. 

Mammary veins. — Targe ; full; entering large orifices ; double extension ; with 

special development, such as forks, branches, connections, etc. 10 

Discredit : vs y 4 — s y 2 — mi — vm 1 i/ 2 — c 2. 

Rudimentary teats. —Targe, well placed. 2 

Discredit: vs */8 — s % — m y 2 — vm 3 / 4 — e 1. 

Escutcheon. — Targest; finest... 2 


Discredit : vs V2 — si — m 2 — vm 3 — e 4. 

* General vigor. — F01 defidency Inspectors shall discredit from the total receiv 

ed not to exceed eight points. 

Discredit: vs 1 — s 2 — m 3 — vm 5 — e 8. 

* General symmetry and fineness. — For defidency Inspectors shall discredit 

from the total received not to exceed eight points 
Discredit: vs 1 — s 2 — m 3 — vm 5 — <28. 

* General style and bearing — For defidency Inspectors shall discredit from 

the total received not to exceed eight points. 

Discredit: vs 1 — 52 — m 3 — vm 5 — «s 8. 

* Credits for offspring. — A bull shall be credited one point in excess of what he 

is otherwise entitled to, for each and every animal of which he is sire ac¬ 
tually entered in the Advanced Register, not to exceed ten in number 

* In scaling for the Advanced Register, defects caused solely by age, or by accident, 

or by disease not hereditary, shall not be considered. But in scaling for the 
show ring, such defects shall be considered and duly discredited 

* A bull that in the judgment of the Inspector will not reach, at full age and in good 

flesh, 1,800 lbs., live weight, shall be disqualified for entry in the Advanced 
Register 

* Ho bull shall be received to' the Advanced Register, that with all credits due him, 

will not scale, in the judgment of the Inspector, at least 80 points. — 

Perfection.. 100 

Total discredit.. 

Net score. ..... 


* Hot now in use by Advanced Register, but of great value as an aid in judging cattle. 
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Score for Holstein-Friesian cow. 

(The interlines relate entirely to the method of application agreed upon by the Inspectors- 
in order to secure uniformity of work. The abbreviations are as follows : vs, veiy, slight; s, 
slight; m, marked ; vm, very marked ; e extreme.) 

Contents- 

Head. — Decidedly feminine in appearance ; fine in contour. 2 

Discredit: vs */& — $ % — m 54 — vm 3/4 — e 1. 

Forehead. — Broad between the eyes ; dishing. 2 

Discredit; vs 1 /8 — s 54 — m 54 — vm 3 A — e x * 

Face. — 01 medium length ; clean and trim especially under the eyes, showing facial 

veins ; the bridge of the nose straight. 2 

Discredit: s 1 /z — m 54 — ^ 54 - 

Muzzle. — Bioad with strong lips... 1 

Discredit: s T /s — m 1/4 — e 54 . 

Ears. — Of medium size ; of fine texture ;the hair plentiful and soft; the secretions 

oily and abundant.*. 1 

Discredit: m*(z — e 54 - 

Eyes.— Earge; full; mild; bright. 2 

Discredit: s */s — m 54 — & 

Horns. — Small; tapering finely towards the tips ; set moderately narrow at base ; 

oval; inclining forward ; well bent inward; of fine texture ; in appearance 

waxy. 1 

Discredit: m i/g — e 54 - 

Neck. — Eong; fine and clean at juncture with the head ; free from dewlap ; evenly 

and smoothly joined to shoulders. 4 

Discredit: vs T /z — s 54 — m 54 — vm V4— 6 1. 

Shoulders.—S lightly lower than the hips ; fine and even over tops; moderately 

broad and full at sides. 3 

Discredit: vs J /z — s 54 — m 54 — vm 3/4 — e *• 

Chest. — Of moderate depth and lowness ; smooth and moderately full in the brisket; 

full in the foreflanks (or through the heart)... . 6 

Discredit: vs 1/4 — s 54 — mi — vm 1 54 — <2 2. 

Crops.—M oderately full... 2 

D iscredit: vs 54 — s 54 — */4 — vm 1 54 — £2, 

Chine. — Straight; strong ; broadly developed, with open vertebrae. 6 

Discredit , vs 1 / 8 — s 54 — m 54 — vm 3/4 — e 1. 

Barrel.—E ong; of wedge shape; well rounded ; with a large abdomen, trimly held 

up (in judging the last item age must be considered). 1 7 

Discredit: vs 1 /8 — s 54 — m 54 — vm 3 / 4 — e 1. 

Eoin and hips. — Broad ; level or nearly level between the hook-bones ; level and 
strong laterally ; spreading from chine broddly and nearly level; hook- 

bones fairly prominent. 6 

Discredit: vs 1 /z — s 54 — m 54 — vm 3/4 — e 1. 

TLump. — Eong; high ; broad with roomy pelvis ; nearly level laterally; comparative¬ 
ly full above the thurl; carried out straight to dropping of tail. 6 

Discredit: vs 1 /z — $ 54 — m 54 — vmZf 4 — e 1. 

Thurl.—H igh;*broad . ... . 3 

Discredit; vs 54 — 5 54 — mi — vm 1 54 — e 2. 

Quarters. — Deep ; straight behind; twist filled with development of udder ; wide 

and moderately full at the sides.. 4 

- Discredit : vs */s — s 54 — m 54 — 1 vm 3/4 — e 1. 
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Contents 


Flanks. — Deep; comparatively full. 2 

Discredit: vs Vs — s % — m K — vm 3/ 4 — ei. 

XyEGS. — Comparatively short; clean and nearly straight; wide apart; firmly and 

squarely set under the body; feet of medium size, round, solid and deep . . 4 

Discredit: vs 1 /s — s y 4 — m 1 /* — vm 3/4 — c 1. 

Tail. —X^arge at base, the setting well back ; tapering finely to switch the end of the 

bone reaching the hocks or below ; the switch full. 2 


Discredit: s I /& — w % — e y>. 

Hair and handling. — Hair healthful in appearance ; fine, soft and furry ; the 
skin of medium thickness and loose ; mellow under the hand; the secre¬ 
tions oily, abundant and of rich brown or yellow colour. 82 

Discredit'. $v % — s Y 2 — mi — vm 1 V2 — £ 2. 

Mammary veins. — Very large ; very crooked (age must be taken into consideration 
in judging of size and crookedness) ; entering very large or numerous ori¬ 
fices ; double extension ; with special developments, such as branches, con¬ 
nections, etc. to 

Discredit: vs % — s V2 — m 1 — vmi V2 — £ 2. 

Udder. —Very capacious ; very flexible ; quarters even ; nearh 7 filling the space in 
in the rear below the twist, extending well forward in the front; bioad and 

well held up. 12 

Discredit: vs y 4 — s V2 — m 1 — 1 l A — <? 2. 

Teats. —Well formed ; wide apart, plumb and of convenient size. 2 

Discredit: vs % — s y 2 — m 1 — vm 1 y 2 — e 2. 

Escutcheon —largest; finest. 2 

Discredit: vs y 2 — si — m 2 — vm 3 — e 4. 

* General Vigor. — For deficiency Inspector shall discredit from the total received 

not to exceed eight points. 

Discredit: vs 1 — s 2 — m 3 — vm 5 — e 8. 

* General symmetry and fineness. — For deficiency Inspector shall discredit from 

the total received not to exced aight points. 

Discredit : vs 1 — s * — m 3 — vm 5 — eg. 

* General style and bearing. —Tor deficience Inspectors shall discredit from, the 

total received not to exceed eight points. 

Discredit; vs 1 — s 2 — vm 3 — m 5 — e 8. 

* Credits for Excess of Requirement in Production. — A cow shall be credited one 

point in excess of what she is otherwise entitled to, for each and every eight 
per cent that her milk or butter record exceeds the minimum requirement. 

* In scaling for the Advanced Register, defects cause solely by age, or by accident 

or by disease not hereditary, shall not be considered. But in scaling for 
the show ring, such defects shall be considered and duly discredited. 

* A cow that in the judgment of the Inspector will not reach at full age, in milking 

condition and ordinary flesh, 1,000 lbs weight, shall be disqualified for 
entry in the Advanced Register 

* No cow shall be received to the Advanced Register that, with all credits due her, 

will not scale, in the judgment of the Inspector, at least 75 points. {See in 

last paragraph of Rule VI an exception to these requirements.). - 

Perfection.100 

Total discredit.; . 

Net score.. 


Not now in use by Advanced Register, but of great value as an aid in judging cattle. 
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1x94 - Seore Cards for Simmenthal Cattle.— See this Bulletin, No. 1158. 

1195 - Establishment of a Herd-Book for the Caraeu Breed of Brazil. — A Estancia , 
4th Year, No. 5, pp. 147-149- Porto Alegre, May 1916. 

A society has been founded for the Brazilian Caraeu Cattle (1) in the 
State of Sao-Paulo/ Brazil, under the patronage of the Ministry of Agri¬ 
culture. It is open to all breeders living in the State of Sao-Paulo. 

In the Caraeu Herd-Book can be entered. 

1) Pure bred animals, intended for breeding, belonging to a member, 
and having been passed by the Committee of Registration. 

2) Offspring of parents already entered. 

Such animals are registered only provisionally. * They will be definitely 
entered only they have reached the prescribed age and then only after a 
fresh examination. 

The registrations are free. The Commission of Registration nominated 
by the Society, will visit the farms of members twice a year in order to 
examine pure bred animals for registration in the Caraeu Herd-Book. The 
Commission is composed of two live-stock experts of the Ministry of Agri¬ 
culture, an official veterinary surgeon and three practical breeders elected 
from amongst the members. 

Members must communicate the birth of calves from pedigree animals 
not more than two months after calving ; when pedigree anima.ls change 
hands the names of buyer and seller must be given. The death of registered 
animals must be notified. 

For every registered animal a certified pedigree may be obtained signed 
by the president and secretary of the Society and endorsed by the 
Ministry of Agriculture of the State of Sao-Paulo. All the animals definitely 
registered in the Caraeu Herd-Book must bear the mark of the Society 
and their respective numbers. 

A revised edition of the herd-book will be published every year by 
the Society. 

1196 - Dairying on the River Murray Areas.— x,ane, g., in The journal of Agriculture of 
South Australia , Vol. XIX, No. 12, pp. 1043-1046. Adelaide, July X916. 

In a paper read before the Conference of River Murray Branches of 
the Agricultural Bureau on the development of milk production in the arid 
and irrigated parts of this region, the writer deals fully with the problem 
of the production of forage in the summer months and emphasises the 
importance of ensilage in the feeding of dairy cattle. 

According to the writer it is only by the preservation of forage in the 
silo that milk production can be successfully undertaken on farms deprived 
of irrigation. Otherwise the advantages to be obtained during the period 
of the year when green forage is available are nullified by the losses to which 
agriculture is exposed in the dry months; when the production" of forage is 
impossible without irrigation. Milk production in areas which are semiarid 
or where the rains are irregular, must henceforward be considered as closely 


(x) See 2 ?. October 1916, No. 1093. 



SHEEP 


1639 


connected with the ensilage of the forage, and the silo would lend a strong 
support and a factor of success to cattle and sheep breeding in these areas. 

The overhead silo, cylindrical and built of stone or lime-concrete gives 
the best results. Maize and sorghum are the silage crops most employed; 
but oats, barley and wheat also give good results, if care is taken to ensile 
them as soon as they are reaped at the beginning of the ripening of the 
grain. The good results obtained with the Jersey breed of cows is described, 
and the crossing of typical milking strain Jersey bulls with Ayrshire and 
Shorthorn cows is recommended. The average production of the writer's 
herd was w T ell over 6,300 lbs. of milk per cow for eight months. The writer 
does not consider that machine milking has sufficient advantage over hand 
milking to give it the preference. It is a mistake to give calves skim milk too 
soon. When the mother’s milk is discontinued the calf should receive at 
first half ordinary and half separated milk. To ensure success either in milk 
or butter selling, the animal heat should be got out of the fluid at the earliest 
possible moment. 

1197 - Mendelism of Short Ears in Sheep. — Ritzman e. g , in journal 01 Awcvtima 
Research , Vol. VI, No. 20, pp 707-798. Washington, D. C , August 14, 1916 

The ordinary ear lengths of the \ arious breeds of sheep approximate 
very closely to 10 cm. (4 inches) or a little over. On the other hand the 
longest of the “short ears" so far observed in a mature animal measure 
7 cm. (2 3 / 4 inches), and they are somewhat thicker than ordinary type 
of ear. The transmissibility of this feature has been studied by the writer 
at the New Hampshire Agricultural Experiment Station, United States, 
in the case of one native ewe and her progeny, which number 15 head, 
and by Dr C. B. Davenport of the Station for Experimental Evolution, 
of the Carnegie Institute, who bred tw 7 o short ear animals supplied by 
the writer. 

The results show in a uniform and concordant way* that the “ short 
ear" trait constitutes a simple Mendelism unit factor. 

1198 - The Travelling of Floeks in the Dinarie Zone (Eastern Adriatic}. — Dedijerj., 

in Amahs Ae Geographic, Year NXV, No. 137, pp. 347-365. Paris, September 15, 19r6. 

The annual travelling of flocks and herds to upland summer grazing 
is quite distinct from other forms of pastoral migrations such as is practised 
by the nomads of the steppes. Travelling shepherds unlike the nomads are 
really attached to the soil, not only in their lowland villages but also in the 
mountain pastures which they visit periodically. This summer migration 
finds its true home in the Mediterranean region for besides being usual 
amongst the primitive peoples of the Caucasus, Asia Minor and North 
Africa, it is practises by the most highly civilized European nations, and is 
a standing proof that analogous geographical factors entail analogous so¬ 
cial developments. Working from Belgrade, the writer has spent several 
years studying the migrations in the mountain system running down the 
eastern side of the Adriatic in order to determine how 7 far the custom is 
modified by the physical character of the surface. 

Three forms of pastoral life are distinguished : 1) the travelling flocks 
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of the coast; 2) the non-migrating flocks of the Mid-dinaric zone, and 
3) the migrating flocks of the Pannonian Plain. These three groups cor¬ 
respond to the three divisions of the region brought about by the position 
of the mountain range which runs from north west to south east. On the 
Adriatic side the country shows all the signs of the Mediterranean in¬ 
fluence in climate, flora and fauna ; but on the Pannonian Plain which is 
on the northern and north eastern side of the ridge, the climate, flora 
and fauna of Central Europe prevail. Between these two zones lies the 
region of high mountains where conditions of life have arisen somewhat 
similar to those found in Alpine regions. 

I. The travelling of flocks in the Adriatic zone. — Between the coast 
and the watershed 3 regions are distinguished: 1) the low region, reaching 
up to 800 to 2500 ft. in its highest parts, occupied by the villages of the 
people who undertake the summer migrations, 2) the intermediate zone 
where stock raising is practised without migrations ; 3) the zone of summer 
pastures on the high mountains, occupied intermittently. Migrations begin 
early in June. In the low region the drought is severe and the population 
labour incessantly to increase the water supply. With infinite trouble too, 
they reclaim and cultivate small isolated pieces of land, going so far in 
some places as to gather manure in the village streets to place in the cre¬ 
vices of rocks and then planting vines therein. In other places they build 
walls across the dry,beds of torrents so that in the rainy season a sediment 
should be deposed; by persevering for 30 years, one man has obtained a 
field yielding 2 tons of maize by such means. 

Where a suitable hill adjoins the village, lambing stations are often 
established at altitudes of 1500 to 2500 ft. to which the flocks are brought 
from the high mountain for the winter season, but if there is no convenient 
hill of that kind then the flocks are brought right down to the villages. 
Where the neighbouring foothills reach an altitude of over 4000 ft* then 
the flocks do not need to migrate to the high mountains for Summer pasture. 

In the region of Duvno (western Herzegovina) the migrations depend 
on the water table. During exceptional droughts, it may occur that shep¬ 
herds who have returned home from the high mountain in early autumn 
have to take their flocks back to higher altitudes for water. On some routes, 
such as those from the arid Karst region, there are regular halting places 
where the shepherds remain for some time. 

A more primitive form of migration exists in some parts where the en¬ 
tire population leaves the villages for six months of the year and accom¬ 
panies the flocks to the high mountains. In other parts where the land is 
more fertile, tillage has largely replaced stock raising and migrations have 
been abandoned on account of the small size of the flocks. 

II. The non-migrating flocks of the Mid-dinaric zone. — This zone con¬ 
sists of a high region (above 2300 ft. on the Adriatic side) where the rainfall 
is well distributed throughout the year and the summer heat never excess¬ 
ive. Tocal migrations only take place from the deep river valleys which 
even in those altitudes are unbearably hot in summer. Being very narrow 
the cultivated surface is very restricted and further it is planted in fruit 
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trees, so that the summer pasturing of livestock is a difficult matter. The 
herds a,re consequently sent to the neighbouring mountain sides. 

III. The migrating flocks of the Pannonian zone. — On the north eastern 
side of the ridge the migrations are in the opposite direction, i. e. from 
mountain villages to lowland pastures, and take place twice a year, in au¬ 
tumn and in spring. Whereas the migrations on the Adriatic side are under¬ 
taken on account of heat and drought, the flocks on the Pannonian side 
are driven to the mountains by snow and excessive cold. In the autumn, 
flocks of 800 to 1000 sheep come down to the plain for pasture and when 
the first snow occurs return to the mountain where they winter in barns. 
Then in spring they come down again for what is known as the ft lambing 
migration 

1x99 - A Model Poultry Farm in Uruguay. — El Estanaero, 6th Year No 137, pp. 9-11. 

Montevideo, June 15, 1916. 

The most important poultry 7 farm in Uruguay is situated close to the 
station of Toledo. It was established in 1913 by the Government with a 
total head of 350 birds, comprising 200 Leghorn fowls obtained from the 
United States, 100 Prat Catalonians of Spanish origin, groups of three fowls 
each of the breeds White Plymouth Rock, Bastard Plymouth Rock, Buff 
Orpington, Faverolles Wyandotte (simple comb and rose comb), and Mi¬ 
norca, and 20 ducks of the Pekin breed. 

In 1915 the farm produced 39 877 eggs. Of these 6240 were given to 
farmers for breeding, 8000 were sold for consumption and the farm set the 
remainder obtaining 9873 chickens and 200 ducklings of the Pekin breed. 
In the same year 5000 fowls rvere sold. A head of 300 fowls and 300 
ducks now maintained on the farm. 

The farm is provided with the most up to date plant. It can breed 
3000 chickens per annum and its 20 incubators have a capacity of 4800 eggs. 
The chickens are kept shut up for one month; they are then transferred 
to a special rearing house, and from there to large enclosures. By far the 
largest proportion though are sold immediately they are hatched. In order 
to avoid all possibility of contagion, water is distributed from a tank to all 
enclosures and poultry houses in such a way that 110 two chickens can drink 
from the same place, A 5 HP oil engine is used for a pump and for driving 
the other mechanical devices required by the farm. 

The administration of the farm is entrusted to a manager and an as¬ 
sistant who work under general directions from a committee. 

1200 - The “ Ideal” Crespi-Balbi Hive. — L'Agncoltw modemo , Year 1X1, No. 8, pp, 131- 

133. Turin, August 1916. 

The International Museum of Agriculture at Turin has received and 
reported on a new hive, the “ Ideal ", sent by its inventor Mr C. Crespi- 
Balbi of Busto ikrsizio (Italy). It is an improvement on the type originally 
introduced by Pettitt in England and by Tonelli in Italy, and combines 
the good qualities of the American and German hives. 

In the Pettitt-Tonelli type the moveable frames have curved sides 
while in the new type the sides are straight and in the form of a pentagon. 


POULTRY 


BEE-KEEPING 



1642 


BEE-KEEPING 


Two very fine wires which also serve to attach the comb foundations bind 
each frame together with great rigidity. Though the frames are placed lon¬ 
gitudinally in the hive draughts are prevented by having the entrance at 
the bottom and right in the middle. The frame of the supers is only 5 in. 
high, the better to prevent the queen from going' up into it. 

When it is required to examine the hive, the top may be lifted off if 
the weather be warm enough, otherwise one or other of the side walls may 
be removed. By this means only half the sections are uncovered at any 
one moment and for a much shorter time than is possible with the German 


The “Ideal” Crespi-Baebi hive. 



In sections Ready for use. 


hives. For casual examinations the mirror placed in the rear wall is used 
When necessary the bees may be fed through a hole in the front wall. 

t The walls of the hive are nearly 1 y 4 in. thick and give ample protection 
against temperature changes; it has been shown in Tombardy that the 
increase in yield obtained in hives with cavity walls is not sufficient to com¬ 
pensate for the increased cost of the hive. 

A new feeder has also been put on the market by Mr Crespi-Balbi. 
It is a combination of the Guzzi type with Root's " Simplex 
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1 2 01 - Ontario Beekeepers Association Honey Crop Report for 1916 in The Canadian 
Horticulturist and Beekeeper, Vol. 24, N°. 9, p. 225. Peterboro, Ont. September 1916. 

The White Honey Crop in 50 counties of Ontario, in 1916, according 
to the Ontario Beekeepers’ Association, was 2127903 pounds, from 23 763 
colonies (spring count) with an average of 89,6 pounds per colony. The 
honey crop in 1915 was 1175 871 pounds from 20 402 colonies. 

1202 - The Work of the Institute for Research on Silkworms atPortiei (Italy)* —acqua 

C., Rendi conh delVInstituto hacologtco della R. Scuola supenore di Agricoltura in Portici , 
Vol. I, pp 1-98 Portici, 1916 

I. Experiments on the digestion of silkworms. — In order to investigate 
the digestibility of proteins, fats and carbohydrates by silkworms a quant¬ 
ity of intestinal juice was extracted from worms under normal conditions 
of rearing and its effect on the various substances was studied in vitro. 
The presence of an aptive protease was proved. This ferment works in an 
alcaline medium and must be considered of the nature of a trypsin, acting 
on blood fibrin and on egg albumen either in the liquid or coagulated form. 
Starch and fats were untouched and this was confirmed by microchemical 
tests carried out on pieces of ingested mulberry leaf which were removed 
from various parts of the intestinal tract. On the other hand, as soluble 
sugars which are contained in considerable quantities by the leaf were di¬ 
gested, the starch in the leaf must be absorbed indirectly. The cell mem¬ 
branes of ingested leaves remained absolutely unaltered, so that absorption 
of protein substances from the cytoplasm could only take place after the 
rupture of the cell walls. With regard to the chlorophyll, it would seem 
certain that where the tissue was disintegrated the pigment contained in the 
chloroleucites was absorbed, but where the chloroleucites remained enclosed 
inside the cells, the pigment remained unaltered. This fact was confirmed 
by a spectroscopic test. The secretions from the anterior and middle por¬ 
tions of the intestine were precisely similar in their effect, but the secretion 
,from the posterior part of the intestinal tract was absolutely inactive. 

II. Phoiotaxy in silkworms (1). 

III. Experiments on the absorption of glucose by stems and leaves of mul¬ 
berry trees. — In a previous paper (2) a description has already been given of 
the methods adopted for obtaining the absorption of liquids by the aerial 
parts of plants. It consists in cutting through the petioles near the blade 
of the leaf or cutting the tips of young shoots and placing the cut surfaces 
in the solution to be tried. The method was applied to Morns alba, using 
a solution of 5 per cent glucose for the cut ends of young shoots or a solution 
of 6 to 10 per cent applied in a glass tube to a wound made in the trunk 
of the tree. Where the experimental plants were very young, the glucose 
absorbed had a very marked effect: growth was increased; the shoots were 
longer and thinner and much less rigid so that they required support; the 
leaves were larger and thinner showing a considerable reduction of the pal- 
issade and spongy tissues. With the medium-sized plants the growth was 

(Ed.) 


{1} See R. March 1916, No. 328. 

{2) RendkonU dcll'Accademta dd Lined, Vol. XXIII, 1913. 
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still affected but to a less degree an dwith adult trees, the differences obtained 
were very small. A microscopic examination revealed equal quantities of 
starch in the leaves of the test plants and of the control plants, and’ Fehling’s 
solution showed no accumulation of glucose in the treated leaves, so that - 
it may be concluded that the absorbed solution was used up in the develop¬ 
ment of the plant. 

IV. An electric bell for giving warning of changes of temperature during 
incubation. — The writer has invented a new instrument to ensure a constant 
temperature during incubation. It is sensitive to half a degree C., is simple 
and inexpensive, and may be obtained from Carosi, Rome for 2 lire. 

V. Autumn rearing of silkworms. — Autumn rearing as a whole has 
not proved a success chiefly owing to the imperfect preparation of the 
graine. The stripping of mulberry trees in autumn, if properly carried out, 
need entail none but the very slightest injury to the trees, and where the 
trees are abundant the supply of leaves should offer no difficulty. 

Some of the methods of obtaining graine for autumn hatching are 
to be condemned, i. e. the use of eggs from .the previous season or from 
a very early spring hatching after storage at low temperature during the 
summer. Other methods yield worms of doubtful vigour, as for instance the 
-Quajat method where the graine is prepared in October, estivates during 
the winter, and hibernates during the summer. Occasionally the use of 
retarded eggs has been recommended before they have been tested tho¬ 
roughly under practical conditions (e. g. the retardation of spring eggs by 
means of electricity, acids, etc.). The best method is undoubtedly that of 
Dr Criveli 1; it is known as the « embryostatic » method, and has given 
excellent results in practice over a number of years. Details of the manage¬ 
ment have been kept secret, but in general outline they must resemble 
that of Martini (given below) as both yield identical results 

Management of silkworms under the Martini system. 

Temperature at which the 
silkworms must be maintained 


°C. 

Period of estivation : 

From laying time to end of August. 22 to 2; 

During September. 20 *’ 22 

” October. 17 ” 20 

From November to end of February. 16 ” 17 

** March 1 to 20. 8 ” 10 

Period 0} hibernation: 

From March 20 to July 30 .... .. 2 ” 3 

M August 1 to about August 15 when incubation begins. . gradual rise 


The writer states that 20 years ago he had the opportunity of seeing 
some extensive rearings carried out with graine supplied by Dr Crivelli and 
even tested the eggs himself. In even" case most satisfactory results were 
obtained. Autumn rearing had become popularized to the point of being 
a matter of current practice in parts of Central Italy, but with the spread 
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of the practice, the sale of unreliable graine became common and led finally 
to a season of complete and general failure after which atitumn rearing fell 
into disrepute and was abandoned. 

1203 - The Work of the Experiment Station for Silk Worms at Murcia, Spain, 1910 to 
1914. — Virgili A.,, in Mimsteno de Fomento , Direct on general de Aqr-cultura, Minas y 
Montes , Estacion scncola di Murcia, Memona descriptive de los pi inet pales traba'jos reah - 
zados y resultados obtenidos desdc i° de Diciembre de 1910 ha si a el 15 Enero de 1914, traslado 
de la estacion y aphcacidn de los servicios, pp. 1-100. Murcia, 1915. 

1) Variety Trials. During the three years 1911 to 1913, 210 gms. 
of graine was obtained from Italy, France, Japan, China and other Spanish 
provinces and tested at Murcia; the more suitable varieties were then 
selected and acclimatised for subsequent distribution to rearers. Some 
Italian varieties proved particularly successful, being heavier yielders 
than the native varieties and producing a silk which finds a ready mar¬ 
ket both in Spain and at Marseilles. They have not, horvever. reached 
the stage of distribution as they are not yet fully acclimatised. 

2) Incubation oj graine for rearers, inspection of home incubation. — 
A new State service was instituted 1913 to revise and bring up to date the 
old fashioned systems of incubation practised in the district. A new incu¬ 
bator of 120 oz. capacity was invented and built by the Station for its own 
use, while 35 small 10 oz. machines and a number of Orlandi incubators 
(80 oz.) were lent to rearers in the neighbourhood. The cost of the small 
incubators (10 oz.) w T as 17.5 pesatas (14s) and the heating arrangement 
for each would come to another 2 pesetas. Full instructions for working 
were supplied with each incubator. Inspectors from the Station also 
visited 135 farms where 314 oz. of graine were being dealt with, and at the 
Station itself the incubation of 123 oz. was carried out for 128 rearers. 

3) Microscopical examination of silkworms and their eggs. — Rear¬ 
ers were invited to have their eggs tested for pebrine and a considerable 
amount of this kind of work was carried out (Table I). At the same time a 


Table I. — Results of the microscopic examination of silk-worm eggs. 


Years 

Silk-worm eggs-produced 
by private person 

1 

; Silk-worm eggs produced 

j by the Station 

! 

Number j 
of specimens 

Numbei 
of cells 

Average 
per cent 
of infection 

i Number 
,of specifnens 

Number 
of cells 

Average 
per cent 
ol infection 

I9II. 

I77 

21 916 

3.57 % 

I 

38 

6915 

IO.90 % 

1912. 

237 

! 37 io 5 

| 6-43 

! 55 

13 073 

6.60 

1913 . 

930 | 

10S 692 

1 

| 20.94 

1 87 

1 

1 24172 

22*.05 


free course of instruction was offered to rearers on the technique of exam¬ 
ination and the provincial council awarded a microscope as a prize to 
all those who became thoroughly proficient. Some rearers took full advan- 
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tage of the classes and registered a daily attendance during the 3 years 1911 
to 1913 in spite of the fact that their homes were 10 miles away. The total 
number of men entered over the period was 30 of which 12 were awarded 
the prize. 1x11913, owing to an epidemic of flacherie arising from some eggs 
imported from France, the number of worms submitted for examination 
was vastly increased. 

4) The baking of cocoons. — Until the Station was established the 
rearers in the district had no proper baking plant, so that they were obliged 
to market their cocoons without delay and often lost over their hurried 
transactions. The baking was immediately undertaken by the Station 
free of charge and the value of the treatment was so clearly and quickly 
demonstrated that a cooperative society was soon formed for the erection of 
ovens on the Murcia plain. In the 3 years 1911 to 19x3 the new plant 
dealt with over 25 tons of cocoons for its members, while the Station 
treated about 22 tons in 191T and 8 tons in 1912. 

In 1913, no heating was done at the Station as the oven in the new pre¬ 
mises w-as not yet ready. 

5) The free distribution of eggs. — In Table II are set out de¬ 
tails of the distribution of silkworm eggs. 


Table II — Silk-worm eggs distributed 
by the Silk Experiment Station of Murcia between 1910-1913. 


Periods j 

Provinces 

Villages 

Breeders 

Amount of silk-worm eggs 

December 

1910. 

x 4 

28 

! 

36 

49 ounces and 20,30 grins, 

Year 

1911. 

20 

42 

96 

75 » 

» 27.50 » 

Year 

1912. 

20 

58 

186 

116 » 

» 20.78 » 

Year 

19 X 3 . 

20 

46 

1 

240 

138 » 

» 22.50 » 


6) Demonstration farms. — In cases where the nature and position 
of a farm and the quality of its farmer make it suitable for demonstration 
purposes, the Station provides a free equipment. This includes young 
mulberry trees to supplement or enlarge the plantations, graine and all the 
apparatus required for the rearing of silkworms, including an incubator. 
When possible, a skilled workman is also sent from the Station for the 
rearing season, but in any case help and advice are always given and these 
demonstration farms are looked upon as official sub-stations. During the 3 
years X911 to 1913, 39 such farms were established. 

- 7) Free distribution of mulberrv cuttings and seeds. — From 1910 
to 1913, 6g 753 cuttings and t 8 lbs. of seed were distributed. 

8) New headquarters of the Station. — The State has taken over 
land from the Province in order that the Station should be enlarged and 
reorganised. The giounds now include 2 % acres of newly planted mul¬ 
berries, 21 0001-year old trees, 21 000 2-year old trees, and 90003-year 
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old trees. Irrigation can be practised if necessary as there is a good well 
with a motor pump. A new 7 oven for cocoons has been built. 

9) - Development 01 the various branches. — The writer points out 
that the organisationwillneed to be extended more particularly as follows: 

a) The cultivation of the mulberry tree must receive more atten¬ 
tion, manurial trials should be made and methods of pruning tested. 

b) Itinerant inspectors and advisers should be appointed. 

c) Cold storage should be established for the hibernation of graine 
with store rooms large enough to hold 30 000 oz. of graine, so that all the 
rearers of the Murcia district would be able to use them. 

d) The Station should undertake the disinfection of rearing houses 
as enquiries on this subject are constantly being received. 

e) The foundation of a practical School of Agriculture and of 
a school for the special training of workmen is also under consideration. 

1204 - Wild Silkworms Of Africa — See this Bulletin N°. 1162. 


FARM ENGINEERING. 


1205 - Manufacture and Co-operative Supply of Agricultural Machinery and Imple¬ 
ments in the Russian Empire in 1913 (1).—1. Eehieboe M.), (Dechevojm.), Manu¬ 
facture of agricultural machinery in Russia, in Mamitm 60 ceMCKQM Xo 3 fntcmtb 
(Agricultural Machinery), Nos. 10 and 11, pp. 392-394 and 430-434. Kiev, May 31 and 
June 15 1916. — II. Kobajil B. (Koval V. D.), Co-operative supply of agricultural 
machinery, Ibid, No. r. pp. n-16. Kiev, January 15, 1916. 

I. — The Office for Agricultural Machinery in the Russian Ministry 
of Agriculture has collected data as to the manufacture of machinery and 
implements in Russia in 1913 The more important of these are as follows. 

The total number of undertakings engaged in the production of agri¬ 
cultural machinery and implements in 1913 was 921 (against 826 in the 
previous year), of which 770 were in 48 provinces of European Russia, 108 
in Poland, 27 in the Caucasus and 16 in Siberia. All these concerns manu¬ 
factured in 1913 machines and implements of a value of £ 6 437 000 
(£5366000 in 1911 and £5 600000 in 1912), cf which £5 841000 came from 
the provinces of European Russia, £ 491 700 from Poland, £ 45 070 from 
the Caucasus and £ 59 260 from Siberia. The industry has developed 
especially in Southern Russia, notably in the province of Kiieron, followed 
in decreasing order by the provinces of Ekaterinoslav, Taurida, Kharkov 
and the Don Cossacks. Elsewhere the manufacture of farm machinery" is 
highly successful in the provinces of Moscow, Orel, Kiev, Livonia, Warsaw, 
Perm, Kaluga and Lublin. 


AGRICCJLTCTEtAJL 

MACHINERY 

AND 

IMPLEMENTS 


(1) On this subject • in 1911, see R, 1914, No. 562 ; in 1912, see R . 1915, No. 949. 
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As regards output the factories are divided into the following four 
groups: 


Value of output of 
, each factory 

Number of 
factorie s 

Total value 
of output 


1) less than £ 1 064. 

. . , 568 

149 900 


2) from £ 1 064 to £ 10 640 . 

248 

900 600 


3) from £ 10 640 to £ 106 400 

... 96 

2 895 200 


4) more than £ 106 400 . . . 

... <) 

2 492 200 


Totals . 

... 921 

6 437 900 


Value and distribution of the output of agricultural machinery 

and implements . in 1913 

£ 

£ 

| 

f Ploughs. 

1187000 


Implements for soil cultivation. 

) Harrows and culliva- 
1 tors. 

147 000 

1 347 000 

1 

[ Rollers. 

13 000 


{ 

f ‘n rows. 

654 000 


Drills.< 

! special and combined 

59 000 

754 000 

1 

{ broadcast. 

41 000 


I 

r ' Scythes.. . 

107 000 


Machines and implements for hay making . . - 

) Mowers. 

) Rakes and tedders . . 

900 

5 000 

147 900 

1 

\ Baling presses. • . . 

35 000 


1 

' Sickles.. 

58000 


Machines and implements for corn harvesting * 

I 

\ Mowers. 

j Reapers'. 

907 000 

193 OQO 

1 158400 

i 

v Binders. 

400 


j 

f horse. 

1 471 000 


Thrashing machines ..< 

) steam. 

i hand . 

23 000 

18 000 

x 521 000 


Apparatus for winnowing and sorting grain., 
Machinery for manufacture of feeding stuffs 

Motors... 

Other agricultural machines and implements 


265 000 
14c) 000 
35 b 000 
704 000 


The third group is thus the most important, while the last, with only 
9 works, produced 38.7 per cent of the Empire's total output. 

The total number of employees engaged in the industry in 1913 was 
about 40 000. 

The value of the output of agricultural machinery and implements 
in 1913 is divided as shown in the accompanying table. The production 
of thrashing machines comes first, followed by cultivating, harvesting 
and sowing machines; then come motor machinery, cleaning and sorting 
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. machines and finally machines for preparing food stuffs. The largest in- 
crease in output in 1913 was in thrashing machines. Before the war the de¬ 
mands of Russian agriculture for this type could be almost completely 
satisfied, with the exception of steam thrashing machines. The output of 
very small works is not included in the above data, as exact figures are not 
available, but this is very considerable throughout the Russian "Empire. 

II. — The co-operative supply of farm machinery in Russia is 
assuming some importance. Actually, of a total value (£ 13 000 000) of 
machines sold on the Russian market in 1914, 10.8 per cent, or £ 1 502 000 
represents purchases made by members of credit associations or by their 
district societies. 

The development of the co-operative supply of agricultural machi¬ 
nery by members of such organisations can be realised from the following 
figures: in 1912 1 638 co-operators bought goods value £ 677 000; in 1913 
their number rose to 2 437 and value of their purchases to £ 1 on 000; 
in 1914 their number was 3 000, or 20 per cent of the total number (15 000) 
of co-operators in Russia at that time. 

A good proportion of these co-operators are combined in district 
societies. Eleven of the latter included 723 co-operators, or 24.1 per cent of 
those dealing in agricultural machinery. The total purchases made by the 
11 societies in 1914 reached £ 104 coo, or 7 per cent of the total co-oper¬ 
ative supply. The majority of the societies belong to Southern Russia and 
the value of the purchases made by each of them ranges from a minimum 
of £ 2 120 (Ekatetinslaw society) to a maximum of £ 32 000 (Ektarin- 
bourg society). In spite of the large differences in their purchases, there is 
a common side to the societies* activities which should nut be overlooked. 
The co-operative supply of machinery is not limited merely to acting as 
middleman between the‘manufacturer and the farmer, but is closely re¬ 
lated to the improvement of agriculture in the district and consequently 
is co-ordinated to its needs. For example, almost half the societies have 
agricultural experts in their service or special adviser who regularly work 
for them. The greatest activity has been displayed by the Kouban society 
which has its own stiff comprising: 6 agriculturalists, a special expert to 
the society and advisers in special branches. 

The co-operative societies are not satisfied with dealing only, which 
does not touch the problem of providing the population with agricultural, 
machines, and- accordingly they have embarked on co-operative manufac¬ 
ture. An interesting example of this movement is found in the venture of 
the Melitopol society which has put up a factory for making winnowing 
machines with an actual output of 100 > per annum. As this venture proved 
very successful, the directors of the Melitopol society decided last year to 
start the co-operative manufacture of other agricultural machines. The 
Ekaterinbourg society has also shown much energy in the construction of 
its factory* the initiative of this organisation has been favourably received 
by the Ministry of Agriculture, the Imperial Duma and the Zemstvos. The 
idea of forming co-opertive factories for agricultural machines is under 
consideration in other societies, and if the latter succeed in combining 
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in one organisation, the « Central Society», the problem, according to the 
writer, should be solved in the near future. 


1206 - Motor Ploughing in France. - I. DE Cuuhi P The present trend at mechawca 
cultivation, in La Vu agncole ct nuah, 6 th year, No 41 (entirely devoted to mechanical 
cultivation) (1), pp. 269-27+, 5 figures. Paris, October 7, 1916 - H. Lefort H., New 
types of ploughs Ibidem, pp. 275-278) 5 figures. 

1 . - The writer begins by relating the drawbacks of the light petrol 
tractor which depreciates quickly. He asks if there is not good cause for a 
return to steam traction. According to Massignon. president of a vineyard 
syndicate in Anjou, steam could usefully be resumed if the makers would 
build light machin es. It is weight only which puts these motors into dis- 



Fig. 1. — Bajac counterbalance plough with moveable balance weight. 


favour. The st eam engine has an immense advantage over the petrol, 
engine in flexibility: the former can develop, if necessary, three times its 
nominal power, which the latter cannot do, and it gives a very uniform 
spefed of traction. The return to steam traction will he hastened, according 
to the writer, by the high prices of paraffin and petrol, which are likely to 
he permament on account of the increased consumption. 

Besides the question of the tractor, the writer discusses the choice 
of the cultivating implement, and he considers the advisability of replac¬ 
ing the plough with coulter, share and mould board, by a driven implement. 

At the Grignon trials, organised by the Minister of Agriculture in 1913, 
the judges were not favourably impressed by the machines with driven im¬ 
plements. The writer thinks that the latter should not have been rejected 


{1} Besides those abstracted, this number contains the following articles; Dr. Chaveau, 
Mechanical cultivation — Schribaux Motor cultivation and soil tilth. — P. Buchard. De¬ 
monstration of machines for motor cultivation. — P. Buchard, Public trials of cultivating 
machinery in 1916. (*£»N.) 
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without a larger number of trials: their success depends on the proportion 
of moisture present in the soil at the time of ploughing. 

The writer further deals with cable traction, but does not think that 
there is much scope for this in France. 

II. The majority of the ploughs used for motor cultivation are iden¬ 
tical with those designed for animal traction. The only difference is in the 
greater number of furrows which they can make. 

It is difficult to improve the working parts of ploughs so the greater 
number of modifications during the last few years have centred round the 
ease of handling the implement. 

The writer thinks the Bajac counterbalance plough with moveable 
balance weight is particularly interesting (fig. 1): the effort to reverse the 



plough at the headland becomes excessive when the weight of the machine 
is increased. In order to avoid this, the designer has placed the moveable 
balance weight on a sliding rod in front of the plough; the length of the rod 
is calculated so that the weight of the moving mass almost exactly balan¬ 
ces that of the body when it is at the extreme end of the rod. The effort 
required to turn the machine is then very slight; on the other hand, when 
working, the weight is carried a little behind the place of support, on the 
body side, which increases the grip. 

The writer also mentions the Bajac disc plough (fig. 2) and the 
Gilter plough -with automatic lift, (fig. 3) specially designed for mechan¬ 
ical cultivation. This machine uses the adhesion of the soil to the supporting 
wheels of the plough to lift the shares. The shares are raised, not in one 
block, but one after the other; the same method is used for starting the 
furrows. 

To mitigate the trampling of the animals at the bottom of the furrow, 
the writer notices the Gertani plough; he also mentions the Melani plough 
with turning fore-carriage — the Flover balance-plough which can make 
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at will either furrows 12 inches broad and 8 inches deep or 16 inches broad 
and 12 inches deep. 

Other recent improvements tend to facilitate the manipulation at the 
headlands; in the system FalkENBERGER (i) the two bodies turn si¬ 
multaneously around a horizontal axis, the rotation being caused by the 
reaction of the ground on the moving body through the agency of a stop. 
The " Syracuse Reversible ” plough has two bodies mounted on separate 
beams, one turning the furrows to the right, the other to the left; the share 
is lifted by a pedal or by a spring mounted on a lever which transmits the 
task of lifting the share to the team, leaving the driver free to steer the team 



at the turns. The other share turns automatically and the whipple-trees 
come into place by sliding to the end of a hake, : so that the machine 
follows the line of traction. 

In order to lift at the headland in some types of multi-furrow ploughs, 
the tractor driver has only to clutch a cam-shaft when all the shares are 
successively lifted. The power required is thus small and the headland is 
not left in' a saw-tooth pattern which reduces the tilth. The writer also de¬ 
scribes the « Leviathan >* drain-plough (already noticed and illustrated in 
Bulletin 1915, N.° 1329), exhibited at the Smithfield show (London) De¬ 
cember 19x5 by Messrs Maclaren. 

1207 ~ Simple Method of Calculating the Cost of Mechanical Cultivation. — de 

Fontgaelahd A. (Correspondent) in Comptcs Rendus des seances de VAcademic d?Agn~ 
culture de France , Vol. II, No. 28. Paris, July 10, 1916. 

An easy method of finding the cost of work to be paid by each member 
of the organisations for mechanical cultivation is very desirable. Ex¬ 
perience of motor-ploughing shows that the petrol consumption (and hence 


(1) SeeiL 1915, No. 430. 
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the net cost of the work) varies in the proportion of 1 to 3, according to 
type of soil and the depth of ploughing. On these data M. de Poncins, 
agricultural advisor to the «Union du Sud-Est >* (Prance), instead of taking 
as a basis the area and depth of work or the time taken, has found it much 
simpler to base his costs on the actual consumption of petrol on the work. 

The members thus pay only for petrol used, at net price, plus a sur¬ 
charge of is 10 d per gallon to cover other costs, calculated in the follow¬ 
ing way: 


Assuming that the tractor works on a average 150 days each year, at a rate of 5 acres per 
d?y, or 750 acres per annum, and that, on average soils it uses about 4 x / 2 gallons of petrol per 
acre. The surcharge then amounts to 8s id per acre, divided as follows : 


s d 

Depreciation of tractor : £.j 8c in 4 years ... 3 1 x / 2 

Labour : 2 men. 1 7 

Oil, grease, waste. 11 V2 

Insurance : fire and accident: £13 per annum. . j. 

Repairs: £36 per annum. 1 1 Va 

Spares, general expenses, sundries. 11 Va 


Total per acre ..81 


These annual costs amount to £300 for 750 acres, or 62.5 per cent of the price of the 
tractor. 

Por example, if a member's job has consumed 88 gallons of petrol, 
he pays the society the cost of 88 galls, plus 88 X is 16 d £ 8 is 

Taking the net cost of petrol at 2s 9 d per gallon and supposing two 
ploughing jobs, one in light soil using 2.1 gallons per acre, the other in very 
heavy soil (5.3 gallons per acre), in each case the cost per acre will work 


out as follows: 

son _ 

Light Very heavy 
s d s d 

Petrol used. 7 3 Va 14 7 

Surcharge. 4 10 98 


Total ... 12 i 1 /* £143 


Accounts are thus easy to make out and the management is simpler, 
since it is only necessary to measure the petrol used. 

1208 - Dust Explosions and Fires in Grain Separators in the Pacific Northwest. — 

Price J., in United States Department at Agriculture, Bulletin , No. 379. Washington, 
D. C., August 1916. 

In a very detailed study, the writer examines in the first place the caus¬ 
es which have produced some 166 explosions from the middle of July to 
the end of September 1915. He then shows the means used for fighting 
these as well as the results obtained which were most conclusive* 

A- whole series of observations have made under the direction of the 
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Department of Agriculture during the summer of 1914 (1). The hypothesis 
of spontaneous combustion of smut-dust which was current at this time, 
lacks confirmation. It was abandoned in favour of the theory of static 
electricity. As at this date it was already suspected that the dust produced 
during threshing had been the cause of accidents, the Department of Agri¬ 
culture towards the end of the 1914 season procured samples of smut- 
dust from threshing machines. This material proved to be extremely im- 
flammable; it was necessary therefore to direct the investigation in this 

direction in order to solve the problem. 

This important question was examined by a number of experts from 
the Bureau of Chemistry ”, and from the " Office of Public Roads aud 
Rural Engineering In about 150 cases the investigators were on the 
scene at the time of the explosion or very soon after. In some cases the 
explosion was so sudden that the workmen could give very little in¬ 
formation. 

The accidents occulted most frequently from the end of July to the 
end of August; from 6 to 10 explosions each day were recorded during this 
period (2). From observations made in 128 different cases, the most critical 
time of the day is from 2 to 7 p. m. In 81 per cent of the cases the fires were 
put down to dust explosions ; in the other cases the flame produced was 
small. Particular care was directed to the point of origin of the explosion 
or fire : in 82 out of 108 cases observed (76 per cent), it was behind the 
cylinder, or very close to it. 

Two hypotheses have been put forward to explain the fires: (1) incen¬ 
diarism ; (2) natural causes. 

The first hypothesis has been discarded. There only remains the 
second explanation and in 75 per cent of the cases the accident was 
attributed to .static electricity and to explosions of d.ust from smutty 
wheat. 

The threshing machines were of many different kinds : the power used 
does not seem to have any influence. In fact as many explosions occurred 
in machines driven by petrol motors as in those driven by steam. Out of 
113 machines examined; 18 had petrol motors, 93 were driven by steam 
engines, I by an electric motor and 1 by horse power. Although the steam- 
driven machines were in a great majority, they were not subject to more 
frequent accidents, contrary to general opinion. 

The speed of the machine, although sometimes excessive, does not 
seem to have any connection with the origin of the fire. 

- Out of 112 explosions, almost all of which occurred during threshing, 

, the wheat contained from I to 35 % of smut. 15 % of the explosions occurred 
with dirty wheat. Only 3 explosions occurred with perfectly clean heads. 

The question of hot axle-boxes as a cause of fire was examined with 
negative results. 


(1) See R. 1915, No. 536. 

(2) It was practically the same as in 1914. 
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The damage to the machines varied from slight derangement to total 
destruction. The total damage for all machines was § 60 000. 

In almost all cases the flame from the explosion was blown into the 
straw pile and sometimes spread to the grain in sacks. Several hundred 
acres of grain were thus destroyed, the loss amounting to about $ 50 000. 
Seventy-five pei cent of the machines were provided with some form of 
fire-fighting equipment. 

Static electricity as a cause of explosions. — It was evident from the 
beginning of the investigation that a large quantity of static electricity was 
generated daring the operation of the threshing machine. The writer quotes 
a case in Idaho where a machine was completely destroyed as the result 
of an explosion. It was situated more than 15 miles from the railway and 
more than 4 miles from the main road. On the other hand the workmen 
were neighbours or men known to be reliable. The enquiry made it quite 
clear that the fire was due to static electricity^ (the weather was hot and dry). 
The wheat contained 31 % of smut. 

In another case the owner of a threshing machine had his attention 
turned to the cylinder at the time of the explosion. He observed a long 
blue spark coincident with the explosion. 

In one case the owmer stated that his machine was very heavily 
charged with electricity on the morning of the explosion, to such an extent 
that that it was not possible to touch any metal part without shock, a 
condition which h4d never been noticed on this machine before. The 
explosion w r as violent and totally destroyed the machine. 

Mill explosions. —- The theory of dust explosions is not exactly new, 
and yet it is not generally believed that an explosion can occur in the absence 
of imfiammable gas. But experiment has sho^n that dust produced by 
handling wheat can be ignited and cause serious explosions. The extremely 
fine state of division of the dust, combined with a sufficiently high tempera¬ 
ture bring about the phenomenon. It has been* shown in the laboratory 
of the University of Idaho that an electric spark can explode dust. Experi¬ 
ments made in the “ Pittsburgh Testing Station of U. S. Bureau of Mines ” 
indicate that to produce complete combustion of 0.12 oz. of coal dust requires 
all the oxygen in 1 cubic foot of air. Cereal smut dusts are very inflamma¬ 
ble, more so than ordinary cereal dust. The explosions observed were of 
two different kinds: one quick and sharp and the other resembling a loud roar, 
lasting longer than the first and accompanied by more flame. The concus¬ 
sion produced by the original ignition shook the dust settled in the machine 
arid gave rise to the explosion flame. The mixture of smut-dust and air 
may have limits of explosibility, and it is quite possible to have too much or 
too little dust present for an ignition. For this reason explosions may occur 
at a given time and under certain conditions and not occur at other times or 
under different conditions. These conclusions are drawm from the Pittsburg 
experiments mentioned above. 

Methods developed for preventing explosions or extinguishing fires. — The 
writer described the investigations made on this point. The first method con¬ 
sisted of an arrangement of conducting wires connected to all the moving 


7 



Extinguisher . 


1656 


AGRICULTURAL MACHINERY AND IMPLEMENTS 



a threshing machine 
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parts to one part and from this part a single conductor is led to earth. This 
is a repetion of the 1914 experiment but considerably more points were con¬ 
nected to earth. 

The second method used a suction fan in order to prevent the formation 
of an explosive mixture. 

These two methods have been used with success on some machines 
whilst others which were not so fitted were burnt. 

Automatic fire extinguisher. — As it was not possible to demonstrate 
that the above methods actually prevent explosions, the investigators de¬ 
cided to rely upon an automatic fire extinguisher which would afford pro¬ 
tection irrespective of the cause of the fire. Such a device, illustrated in 
the figure given here, is composed of the following parts : a tank A mounted 
on top of the machine, contains a bottle C filled with sulphuric acid : a 
discharge pipe H ; a tripping mechanism composed of operating levers G 
and a main tripping lever F ; a trigger N ; discharge nozzles I; and fuses F 
mounted in a wire line. 

The tank is filled with a solution of carbonate of soda. In the discharge 
line between the tank and the machine may be mounted a three-way 
valve from which a hose connection may be made for extinguishing 
outside fires. 

The apparatus works as follows: the presence of sufficient heat will 
melt one of the fuses F, break the line wire thus releasing the trigger 
which frees the tripping mechanism. This breaks the bottle containing 
the sulphuric acid which falls into the soda solution and sets free car¬ 
bonic acid. This generates sufficient pressure to force the water through 
the discharge pipe and the nozzles to all the crevices of the separator. 
The position of .the fuses will vary with each machine and must be 
selected so that they are sure to be reached by the flame or heat, but not so 
placed that the wire connecting them is likely to be broken by the straw T 
or by the moving parts of the thresher. 

A full size working model was constructed and tested in the explosion 
galleries of the Bureau of Mines at Pittsburgh, and 27 trials were made. 
In no case did the extinguisher fail to operate successful^. Four different 
types of threshing machines w-ere tried at the Arlington Experimental Farm 
and in each case the fire was extinguished before any damage was done. 

1209 - Mechanism for Clutching and Declutching the Feed Device in Straw Balers. — 

Deutsche Landwirtschnttlhche Presse, 43rd year, No. p. 634 s 2 figures, Berlin, September 

27, 1910- 

In automatic straw T -balers different mechanisms have to be put in or 
out of action from time to time, at fixed intervals, through the agency of 
parts driven with a regular rotary or reciprocating movement. The ope¬ 
rations are usually effected by means of a toothed wheel fixed in the compres¬ 
sion channel which after a certain number of turns, brings about the neces¬ 
sary clutching. Now, as this toothed wheel moves slowly, it cannot give 
a sudden movement; besides this requires a certain amount of power which 
, the toothed' wheel can only give partly or not at all. 

These objections have induced Weeger Bros., of Seehausen (district 
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of Wanzleben, Germany), to design a motion (German patent No. 292442) 
which is released by the moving parts of the press, and at the right moment, 
by the toothed wheel. The latter does not perform the necessary work which 
is now done by the new piece of mechanism. 

Figures 1 and 2 show the parts at two phases in the cycle of operations : 
the toothed wheel a turns a cam b, controlling a weighted trip 0 which, after 


Clutching and declutching mechanism. 



Fig. 2. — Declutching phase 


so many turns of the wheel a corresponding to the size of the bale, falls and 
thus releases the pawl d at the right moment; this in turn sets free a balance 
' weight / furnished with ratchet teethX which passes from the position shown 
in fig* I to that in fig. 2, controlled by any suitable device, e . g. the pin m 
and the stop n. This movement is used to clutch and declutch through (say) 
the link g. % 
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In order that the final position may be maintained for a certain time 
and, on the other hand, that the original position may easily be regained, 
the following arrangement is provided: the balance weight / is fitted with a 
second group of ratchet teeth h with which a pawl i engages ; this pawl is 
linked to a part driven with a regular reciprocating motion, e. g. the compres¬ 
sor-ram A\ At each blow of the ram, this pawl causes the balance weight 
disc to advance one tooth at a time .up to the last of the teeth h. Then the 
movement of the pawl i ceases to take effect, and the pawl d keeps the balance 
weight in the raised position, as well as during the intervals in the ratchet 
action. 

The cycle of movements begins again only after the toothed wheel 
a releases the pawl d in the way just described. Then the weight / falls when 
the ram retires to the left, and the pawl i leaves the teeth h. 

1210 - Review of Patents. 

Tillage machines. 

Germany 290 344 Plough with harrowing device. 

290 345 Anchors for motor ploughs. 

290 821 Device for regulating the height of the chassis in motor ploughs. 

291 093 Device for fixing the depth of the furrows in double ploughs. 

Austria 69 469 Device for regulating the height of the steering wheel in motor 

ploughs. 

69 486 Protective device for motor plough wheels. 

29 490 Device for repairing the mouldboards of ploughs after fracture. 
69 624-70 454 Motor ploughs. 

Canada 168 447 Roller. 

r68 558 Plough. 

168 605-168 642 Cultivators. 

United States 1186 880 Disc plough and cultivator. 

1187310 Control for cultivator chassis. 

1187326 Coulter and fixing device for disc harrows. 

1 187,488 Attachment for multi-furrow ploughs. 

1187 559 Chassis for multi-furrow ploughs. 

1 187 560-1 189 365 -1 189 587 Ploughs. 

1 187 789 - 1187 790 Multi-furrow ploughs. 

1187 870 — 1 191 430 Cultivators. 

1187907 Attachment for harrow. 

1 188 184 — 1 188 431 Attachment for ploughs. 

France 480 370 Device suitable for motor ploughs and other multi-furrow 

machines. 

United Kingdom 480 424 Soil cultivating machine. 

5 32S — 6 305 — 8 564 — 100 612 Ploughs. 

486 Harrow. 

8 556 Motor plough. 

Holland 1 480 Strike plough for sugar cane plantations. 

Drainage and irrigation. 


Germany 


291 153 Irrigation system. 
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Manufacture and distribution of manures. 

United States i 187953 — 1 187 95^ — 1 188 725 — 1 189 658 — 1 191 670 Manure 

spreaders. 

France 480 509 Process for increasing the productiveness of the soil. 

480 569 New process for manufacture of compound manures. 

United Kingdom 5 487 Manure distributors. 

Drilling and planting machines . 

Germany 290 049 Potato planter with cellular disc having edges bent back ex¬ 

ternally. 

290 133 Drill or manure spreader with easily raised distributors. 

290 567 Drill with one lever controlling both the covering coulter and the 
distributors. 

290 994 Potato plantei. 

Austria 70 261 Device for emptying the hoppers of drills 

70 393 Potato planter. 

United States x 186 632 — 1 186 954 Drills. 

1 189 019 Corn drill. 

1 189 358 Potato planter. 

Denmark 21 348 Potato planter. 

Care of growing crops * 

Germany 290450 Sulphuring process. 

290 951 Process for controlling disease in vines. . 

291 094 Grafting tool for fruit trees. 

. Austria 70 657 Diaphragm pump for sprayer. 

United States x 189 332 —x 189 890 Sprayers. 

United Kingdom 6914 Singling hoe for roots. ’ 1 

6 923 Singling hoe for turnips. 

Destruction of vermin. 

290 610 Piocess for destroying small rodents with powdered sulphur. 
290611 Process for making insecticide. 

70513 Trap for musk rats [Fiber Zibethicus). 

Harvesting machines. 

Austria 69 982 Guards for hay-tedders. 

6 997 — 70 096 Rakes. 

Denmark • 21 364 Mower. 

21 398 Binder. 

United States 1 1S8 190 —je 188 210 Horse rakes. 

United Kingdom 5 894 -Hay-lift. 

6 768 Hay-tedder. 

8 242 Horse rake. 

Machines for hi west mg roots. 

United States 1 187 873 Potato digger. 

1 189 255 Root puller. 

1 191 355 Beet puller and topper. 

1 1$^ 853 Beet topper. 


Germany 

Austria 
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France ' 4964 Device for laying beets and other roots in rows after mechanical 

pulling. 

Winnowing and threshing machines. 

Austria 70 113 Threshing machine -with chaff extractor. 

United States 1 190 137 Clover-gin. 

1 191 853 Threshing machine 
United Kingdom 100 850 Threshing machine. 

Transport , dressing and storage of crops. 

290080 Mangold and straw cutter. 

290 568 Device for removing dust from chaff and grain. 

70 3So Installation for sulphuring hops. 

70 382 Hop drier with contiguous screens rocked in reverse directions. 
79 813 Chaff-cutter. 

70 814 Feed chain for chaff-cutter. 

71101 Feed device for chaff-cutter. 

168072 — 168 152 Silos. 

168 559 Feed mechanism for silage cutter. 

1 187 739 Binder. 

1 187 363 — 1 187 742 Hay stacking machine. 

Poultry farming. 

United Kingdom 100 662 Incubator. 

Manufacture 0/ vegetable products. 

69 623 Oven. 

69 627 Scraping device for kneading machine. 

69 658 Oven with moveable shelves. 

1 441. Apparatus foT clarifying juice from sugar cane. 

1 458 Process and apparatus for extracting juice from sugar cane and 
other sacchariferous plants. 

Dairy industry. 

291 284 Butter making machine. 

69 488 Control device for milking machine. 

69 628 Plate centrifuge. 

69 829 Device for filling and closing milk bottles. 

168 280 Pulsator for milking machine. 

16S 400 Pasteurising apparatus. 

168 826 Chum and butter maker. 

21 315 Device for milking machine. 

48 050 Milking machine. 

1 092 Improvements in teat-cup diaphragms in milking machines, 

5 582 Milking machine. 

Steering and traction of farm machinery . 

Germany 290 239 Steering gear for drills and similar machines. 

Austria 70 So 7 Plough tractor with steering wheel in front of driving wheel. 

Canada 168223 — 168224 — 168439 Tractors. 


Germany 
w Austria 


Canada 


Denmark 

France 

Holland 

United Kingdom 


Austria 

Holland 
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FARM 

BUILDINGS. 


United States 1191 267 Steering gear for tractors. 

1191 817 — 1191 853 — 1 191 423 Tractors. 
United Kingdom 100436 Tract 01. 


Misccll means 

Germany 291 095 Tool for making holes for square piles, 

291 377 Rubber pad for horse-shoes. 


1211 - Portable Building. — Maurin G., in Journal d'Agriculture pratique , Both Year, 
New Series, Vol. 29, No. 18, pp. 310-312,2 figs. Paris, September 7,1916. 

The Gonot-Gorgeon portable building can be put to a great number of 
uses : stables,byres, shops, dwelling houses, etc. The writer describes the 
simplest type of temporary structure which can be elected in a few days with 
previously prepared mateiial. 



The truss is formed of two stout uprights b, each connected with a rafter 
a, by wrought iron stiaps d ; the foot of the rafter buts on a ledge c fixed to 
the upright b. Coupling bolts hold the uprights and the rafters a. The foot 
of the upright Ms triangulated by a strut p and tied to the latter by coupling 
bolts g which are seated on the raising-piece s. 

The structure is dosed by wood panels with but-joints and internal 
cross-bars, those for the roof being 9 ft. X 3 ft. and those for the sides m 12 
ft. x 3 ft. These panel? are covered with tarred felt or similar material. 
The trusses are spaced 9.8 ft. from centre to centre. 

The structure is very rigid and gives little hold to the wind. Rain water 
is discharged by two lateral drains w. The building can be floored and will 
last for some years, if treated even* other year with a coat of tar and sand. 
A mixture of two parts of tar with one part of resin may also be used hot. 
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RURAL ECONOMICS. 

i3i2 - The Sources of Farm Profits and Their Relative Importance. — oms d. h.° 

and GunnR. V., (Wisconsin College of Agriculture) in Hoard's Dairyman, Vol. 1 , 1 , 
No. 23, pp 900, 905, 918-821 Fort Atkinson, Wise., June 30, 1916. 

Ths report, presented at the third annual meeting of the Wisconsin 
State Farm Management Demonstration and Farm Contest, sums up the 
results of the third year's work in which-nearly 1 300 farms have part¬ 
icipated 

As the majority of Wisconsin farmers grow four or live different crops 
and keep two or three classes of livestock it was necessary to find out how- 
much each crop and each class of livestock contributes to the net results 
of the farm, in order to make a just award of the prizes given for farm mana¬ 
gement. The problem could only be solved indirectly, for the farmers had 
not kept detailed accounts but were only able to give, with any exactitude, 
the entries in their cash-books, showing the total receipts. No analysed 
figures weie available as to the distribution of the expenses for labour, 
food, manures etc. The question has thereto^ been approached in the 
following indirect way : 

Careful cost accounting records keps by different Wisconsin workers 
under the direction of O. A. Juve of the U. S. Department of Agriculture, the 
Minnesota bulletin on the cost of producing farm products, the investiga¬ 
tions of former Wisconsin Agricultural students, and figures taken from the 
chief writers on rural economy, have all been consulted in order to arrive at 
a standard cost per crop per unit area, and per animal unit. This standard 
cost is the average for several farms for a series of years, so that extremes due 
to a good or bad year and a good or poor farm are avoided. The standard 
cost per unit for the various crops and classes of livestock has been worked 
out by the close and detailed analysis of available figures, and the results 
are given in Table T. 

The profit per unit area for the different crops and the profit per animal 
unit for the various classes of beasts can be calculated by means of the stan¬ 
dard cost per xxnit, being given the distribution of the crops of a farm and 
the number of beasts it carries, and also the gross yield for each crop and 
each class of beast. 

This is illustrated in Table II. Column B shows the area devoted to each 
crop, and the number of beasts kept on the farm; column C gives the total 
cost based on the standard cost per unit; column D shows the percentage 
obtained by dividing the standard cost of each individual crop or class of 
live stock by the total standard cost; column E shows the distribution of 
cost obtained by applying the percentage in column D to the total expenses; 
column P gives the gross retxxrns for each crop and each class of livestock ; 
column G shows the profit on each crop and class of livestock, obtained by 
subtracting the actual cost (E) from the gross returns (F) ; column H shows 
the average profit per acre for each crop and per animal unit for each class 
of livestock, * 
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Tabi.e I. -- Standard or average cost of producing crops 
and keeping live stock. 


Crops | 

Live Stock 

Crop 

Cost 
per acre 

Class 

Cost per 
animal unit 


% 


$ 

Barley.. 

M 

Cattle kept by: 


Corn. 

18 

General dairyman. 

75 

Oats. 

13 

Pure-bred breeders .... 

100 

Peas. 

20 

Market Milk Producers 


Rye. 

10 

(Special). 

125 

Wheat. 

13 

Sheep (7 sheep or (14 


Potatoes.. 

30 

lambs).. 

75 

Alfalfa. 

13 

Hogs (x 500 lbs). 

75 

Clover. 

10 

Poultry (100 hens). 

75 

Clover and Timothy .... 

9 



Silage. 

25 



Pasture . '. 

5 




Table II. — Application of method of using standard costs to determine 
the actual costs on an individual farm. 


A 

B 

C 

D 

E 

F 

G 

H 

Crop or class 
of 

Acres 

or 

Standard 

Per cent 

Actual 

Income 

Profit 

Profit 
per acre 

livestock 

Units 

Cost 

expense 

Cost 



or unit 



■i 


$ 


1 

. $ 

Barley ....... 

4 

■ 

L 3 

52 

131 

79 

19.70 

Oats. 

17 


5 .x 

2O4 

327 

123 

7.23 

Aifalfa ....... 

17 

221 

5 -X 

204 

525 

321 

18.88 

Clover . . ^ . 

12 

120 

2-7 

ioS 

350 

242 

20.10 

Clover and Timothy . 

20 

ISO 

4.1 

164 

420 

256 

12.80 

Silage. ....... 

17 

425 

97 

389 

472 

83 

4«55 

Pasture. 

54 25 

273 

6.2 

248] 

248 

— 

— 

Cattle. 

26.75 

2675 

61.2 

2452 

3658 

l 206 

45.00 

Hogs ........ 

2.7 

199 

4 6 

1S4! 

1 

282 

98 

36.30 

Total . . . 

— 

437° 

100 

* 

4 005 

6413 

2458 

— 






























Tab^b IV. — Relative profitableness of different farm crops. 


A 

Crop 

B 

No. of farms 

averaged 

C 

Acres per 

farm 

D 

Profit per 

farm 

E 

Profits per 
farm 


- 


$ 

$ 

Barley. .. 

41 

8.7 

67.58 

7*74 

Com... 

34 

12.3 

28.18 

2.28 

Oats. 

72 

1S.4 

II4.45 

6.21 

Peas.. 

2 

18 

37 °*°° 

20.55 

Bye... 

13 

7*7 

43*54 

5.64 

Wheat. 

16 

.62 

x 3*44 

3 - 7 ° 

Potatoes. .. 

10 

8-5 

186.86 

21.8S 

Alfalfa. 

46 

9-76 

224.15 

22.95 

Clover. 

46 

11 *74 

294*45 

16.55 

Mixed hay. 

53 

17.14 

152.53 

9*37 

Silage .... . . . . / 

65 

19.43 

— 58.64 

— 3.92 

Pasture ....... 

75 

43‘4 ! 

— 

— 




























i666 


RURAI, ECONOMICS 


In order to obtain a standard, this method was applied to a group of 
25 fa.rms, the resulting figuies being given in Table III; it is obvious that 
in the average figures for the 25 farms there is a remarkable agreement be¬ 
tween the standard expense calculated according to Table I and the actual 
expense obtained by applying the percentage figures to the total cost 
credited to each farm. 

The average results on 78 farms divided into four different groups ac¬ 
cording to their size, show the same general tendencies and the same rela¬ 
tive profitableness of each crop that was indicated in Table III. The aver¬ 
ages for the four groups are given in Table IV. 

The same method was applied to the study of the livestock situation, 
58 farms being considered, divided into three groups according to the cat¬ 
tle units they possessed. The results are i ndicated in Table V. 


Tabi,e V. — Relative profitableness of livestock on 58 farms. 




Number 

Units 

Profit 

Profit or loss 



of 

of livestock 

or loss per 

per unit 



farms 

per farm 

farm 

of livestock 





$ 

$ 

£ 

Cattle. 

25 

19.6 

— 4x0 

— 20.95 

Group X \ 
25 farms ) 

j Sheep. 

3 

6.1 

2.8 

— 68 

48 

— II.04 

Hogs ..... 

22 

16.52 

r | 

; Cattle. 

18 

26.6 

— 417 

— 15-63 

Group IX 

18 farms 

! Sheep. 

3 

3.2 

- IOI 

— 3 X .56 

i 

( Hogs. 

*5 

4-4 

— 49 

— 11.II 

Group III 

( Cattle. 

15 

38.6 

1 I46 

29.64 

1 Sheep ..... 


— 

— 


15 farms 

( Hogs. 

6 

2.25 

44 

19.55 


On the 25 farms of group I only 3 are making a profit, wdiile on 22 the 
livestock is kept at a loss in spite of the profit on the hogs. This is ex¬ 
plained by the. low production of the milking cows, which is only valued at 
58 per cow. If the method 'of analysis is correct the profit of this group of 
farms is made on the crops and not on the livestock with the exception 
of hogs. 

On the farms of group II the hogs were raised at a loss lelative to the 
value of food consumed, while in group III a profit was realised both on 
milking cows and hogs. 

For the purpose of comparison, calculations have been made of the 
returns for the food consumed in the 3 groups, the average of individual 
production for each milking cow and the receipts per animal unit. The 
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figures in Table VI explain the causes which influenced the results set forth 
in Table V. 


Table VI. — Returns for feed consumed . 



Group 

Group 

Group 


I 

II 

III 


$ 

$ 

$ 

Value of feed fed. 

1 280 

I 424 

3 3 11 

Returns per $ 1 of feed fed . . 

1.17 

.87 

2.04 

Receipts per cowdairy products . 

58 

62 

114 

Receipts per animal unit. . . . 

65 

45 

m 

Profits per animal unit. 

- 16 

— 18 

30 


The receipts from crops, livestock and from miscellaneous sources, with 
the corresponding profits are shown in Table VII. 


Table VII. — Total receipts and net profits per farm. 


Receipts and profits 

per farm 

Group 

I 

Group 

II 

Group 

III 


$ 

$ 

$ 

Total receipts.. 

3265 

2 867 

9 741 

Crops. .. 

I 619 

1359 

2685 

livestock. . 

I 493 

1380 

6773 

Miscellaneous .. 

153 

I 2 S 

308 

Net profits. 

174 

4°5 

2 086 

Crops. 

399 

42 ! 

617 

livestock. . .. 

— 378 

— 575 ! 

I I6l 

Miscellaneous .. 

158 

1 

12S 

i 3°8 


The third year's work concluded with the announcement of these results, 
visits to the farms and the award of the prizes gained. In the future much 
more exact information will be available. Prior to 1915 the records were 
obtained by the survey method by which the farmer is asked a series of ques¬ 
tions, many of the answers to which must he estimates. In 1916, out of 
the 600 farmers interested in the tvork 365 kept their books in a satisfactory 
manner. For the coming year igiy over 800 farmers have promised to 
keep their records. 
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Also, in 6 counties executive committees have been formed to organise 
the work of farm management work in their respective counties. The iar- 
meis themselves arc so interested in the movement that the best results may 
be expected, and it is possible that in the near futuie they will contribute 
financially to defray expenses and to aid in the extension of this demonstra¬ 
tion work. 

1213 - Statistical Researches on the Chief Factors Which Influence Farm Profit in 
Denmark. — Nanneson L-, in D/msk Land, Year IV, pp 35-53* Copenhagen, February 
1916. 

These statistical researches are based on data collected by the Office 
for Agricultural Accounts at Malmohus (Malmohus hens Bogforingsfo- 
rening). 

The economic result of agricultural enterprise may be considered in 
various ways, depending upon whether the type of enterprise be of a capi¬ 
talist nature or merely seeks to find a useful outlet for labour, as on the farms 
of the peasant proprietors. The "wage value for the work done gives an 
index of the profit-making capacity of farms under peasant proprietors, and 
a comparison is made with the interest on capital on other types of farms. 
The statistical method is used for making this comparison in order to bring 
out clearly the factors by w r hidi farm profits are influenced. 

Farms under peasant proprietors. — Data w r ere obtained from 14 farms 
and a calculation has been made of the value of the laboui of the owner’s 
family after deducting a fair interest on the capital laid out (at 4 y 2 per 
cent for capital invested in land and 6 per cent for working capital) from 
the returns for the work done. Value for work done is compared with the 
normal wage value, calculated on the scale of the wage of the local labour¬ 
ers. This is set out in Table I, which also gives the net profit per acre 
and the rate of interest on capital bbtained on each farm.' 

The large difference? in the net profit per acre are accentuated in the 
rate of interest because of the different amounts of capital invested per acre. 
The rate of interest fluctuates from a minimum of 0,2 per cent to a maximum 
of 94 per cent, averaging 4,9 per cent for the 14 farms. Consequently 
there are equally big differences in the wages earned by the owner’s family, 
which vary from 47.5 per cent to 144.2 per cent of the normal wages, 
averaging 99.7 per cent. On account of these large variations, the farms 
have been divided into two groups according to the interest yielded in 
order to find out by what factors the profit-making capacity is determined. 
The factors for the two groups of farms are compared in Table II. In the 
, first group the gross return from livestock is much greater than in the 
second, the return from cows and pigs being double, and that from other 
stock being more than double. In spite of their less favourable economic 
emplacement the farms of group I have given an increased net return of 
445 per acre, so that the interest in group I is 7.2 per cent'and in group II 
is only 2.2 per cent. The value of the work done on the farms of 
group I is double that in group II, although the working expenses are 
* almost the same in both groups. It appears, therefore, that intensive 
cattle rearing is the most profitable way of employing labour pn the 
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Tabus I. — Value of work done on the farms of the peasant proprietors . 


Farm 

Net profit 

per 

acre 

Rate 

of interest 

on capital 

invested 

Return for work done by 

the owner’s famiiy 

Calculated 

according 

to local wages 

Actually 
obtained after 
deducting 
interest 
on 

capital 

Actually 
obtained 
in percentage 
of 

local wages 


£ 

s 

d 

per cent 

£ 

$ 

£ 

s 


42 


6 

6 

o ,9 I 

55 

iS 

34 

16 

62,2 

43 

4 

S 

0 

5,7 | 

33 

11 

37 

7 

H 3,3 

44 


15 

5 

1.* ! 

55 

18 

32 

« 

57,6 

45 

2 

15 

0 

8,6 

67 

2 

94 

8 

i 4 °, 7 

46 

2 

15 

6 

5 ,° ; 

55 

18 

56 

12 

101,2 

47 

3 

6 

6 

7,9 ! 

55 

iS 

66 

16 

H 9,5 

48 

3 

6 

6 

6,0 | 

67 

2 

76 

6 

113,8 

49 

— 

1 

6 

- 0,2 

44 

14 

21 

5 

47,5 

5 ° 

2 

13 

6 

4,2 

55 

18 

46 

15 

83,6 

5 i 


6 

6 

0,5 

33 

II 

6 

11 

19,5 

52 

1 

10 

6 

4,2 

55 

18 

5 1 

19 

92,9 

53 

2 

18. 

6 

6,4 

67 

2 

80 

12 

120,2 

54 

3 

9 

9 

6,6 

61 

IO 

106 

12 

117,8 

55 

3 

7 

6 

9,4 

67 

j 

2 

96 

1 

16 

144,2 


farms of the peasant proprietors, and that if this method be not practised 
it is impossible to realise the normal returns on work and capital. 

The lower profit-making capacity of the second group is partly due to 
the smaller area of the farms which average 2.75 acres less; if the farms are 
grouped according to area, the difference is less marked. 



Net profit 

Rate 

Area of farms 

per .acre 

of interest 


$ d 

per cent 

Up to 10 acres. 


3.8 

From 12.5 to 25 acres ..... 

. 48 6 

57 


In relation to the area, the value of the buildings was much greater in 
the first group than in the second but the number of farms studied is not 
great enough to allow' of any general conclusion being drawn. 

Other farms. — The diagram on page 1672 relates to capitalist farms 
and illustrates the statistics from 72 farms, which are arranged from left 
to right in dimi-nishing order of the rate of interest they yield. 

It appears from this diagram that there are great differences in organ¬ 
isation and intensity of working even on farms which give the same net re- 
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Table II. — Figures relating to the farms of the peasant-proprietors , Farms 
arranged in two groups according to the rate of interest yielded . 



More 

profitable group 

Less 

profitable group 

Difference 

Average area. 

15-75 ac. 

13 ac. 

4 2.75 ac. 

Economic emplacement. 

3-0 

3-4 

— 0.4 

Class of productivity. 

3 .i 

2.6 

+ o -5 

Capital invested per acre. 

£35 8s 

£40 7 s 

-£4 I9S 

Working capital » ». 

£ 14 

£8 12s 

+ &5 8s 

Gross return from milking stock. 

£5 13 * 

‘ £2 17 s 

4- £2 14s 

Gross return from pigs. 

£3 

£2 4s 

+ £ 1 13s 

Gross return from other livestock. 

£1 iSs 

£0 16s 

4 £ x 2 s 

Total gross return per acre. 

£ 13 16s 

£11 7 s 

4- £ 2 xos 

Cost of labour per acre. 

£5 os 

£5 IS 

— £0 IS 

Cost of concentrated foods per acre .... 

£2 17s 

£1 18s 

4- £ 0 19s 

Total workmg expenses per acre. 

£ 10 QS' 

£10 3s 

4" £ 0 6s 

Net profit per acre. 

£3 8s 

£ 1 4s 

4- £ 2 4s 

Rate of interest on capital invested. . . . 

7.2 per cent 

2.2 per cent 

4* 5.0 per cent 

Return for work done. 

£30 

£ 14 6s 

+ £15 14s 

Return for work done in percentage of nor¬ 
mal wages. 

x25.3 per cent 

69,0 per cent 

4 56.3 p. cent 


Table III — Farms grouped according to the date of interest yielded 


Group 

Rate 

of 

interest 

Capital 

invested 

per acre 

Gross 

return 

per acre 

Cost 

of labour 

Working 

expenses 

less 

inteiest 

per 

acre 

Net 

return 

per 

acre 

Per cent 
of 

total jfield 

Economic 

emplacement 

per acre 

per cent 
of 

gross 

return 

from crops 

a 

0 

to 

J 


percent 

£ 

s 

£ 

s 

£ 

s 


£ 

s 

£ s 




I 

8’.9 

51 

19 

13 

6 

3 

7 

25-4 

8 

14 

4 12 

55% 

31% 

4>30 

II 

7.0 

54 

9 

12 

ir 

3 

S 

2 /.I 

8 

15 

3 16 

52 

30 

4,15 

in 

6.1 

53 

6 

ir 

8 

3 

3 

27.6 

8 

3 

3 6 

47 

32 

3,85 

IV 

5-4 

57 

6 

11 

6 

3 

3 

& 28.1 

8 

6 

3 1 

46 

3° 

4,00 

V 

4.2 

53 

4 

10 

8 

3 

6 

32.0 

8 

4 

2 5 

5 r 

29 

4,00 

VI 

3-i 

53 

19 

9 

13 

3 

1 

31.8 

8 

1 

1 13 

47 

3 t 

4,00 

VII 

0.8 

4914 

8 

12 

3 

6 

38.3 

7 

19 

13 

42 

36 

3,7<> 
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Table IV — Returns from the different groups of farms , arranged according 
to the intensity of citliivaiiun . 


Croup 

. 

Working 
expenses 
-f interest 
per acre 

Net 

profit per 

acre 

Rate 

Of interest 

1 Economic 

1 

! Emplacement 

j 

Percentage 
of farms yielding 
an interest 
! of more than 
j 4 per cent 


V d 

$ i 

per cent 


! per cent 

I 

264 0 

56 O 

5.26 

'1 4.15 

1 80 

1 

11 

242 6 ! 

60 0 

i 5.60 

. | . 4-°8 

75 

III 

223 0 • 

60 b 

: 5.50 

j 4-°5 

65 

IV 

206 4 . 

59 6 

5*77 

! 4°5 

70 

V 

193 6 1 

55 5 

4.56 

4-°5 

65 

VI 

147 1 | 

26 0 

3.15 

3.61 

45 


Table V. — Returns from the different groups of farms, arranged according 
to the percentage of total returns that is derived from crops . 


Croup 

Percentage 

1 of 

1 total returns 
j yielded 

| by crops 

| Net 

profit per 
, acre 

j 

Rate 

j of profit 

Economic 
j emplacement ; 

! 

Productivity ; 

of : 

cereal crops j 

Percentage 

of 

farms yieldinj 
a profit 
of more than 
per cent 



s 

d 

per cent 

; 1 

point 1 


1 | 

! 60.2 

66 

O 

6.51 

i 3.95 ; 

3.82 i 

So 

XI j 

53-5 ! 

65 


! 6.17 

1 4-°5 1 

3.or i 

, 80 

in 

5°-5 

48 


J 4.62 

1 4-10 j 

3.83 | 

60 

IV 

46.8 

49 

0 

4*93 

! 4-°2 j 

3.80 j 

55 

V 

| 42.9 

* 


| 4-35 

i 3.90 ! 

3 58 j 

60 

IV 1 

37-9 

45 

0 

' 3.82 

3-97 

34* j 

50 


turn. This is particularly noticeable on the two farms which yield the 
largest profit On farm No. 2, the gross return per a.cre was 75s higher than 
that on farm No. 1, while the cost of labour was 31 $ per acre more. On 
farm No. 2 the crops provided So per cent of the total yield, whereas in No. 
I they only made up 55 per cent. As such different methods of organisation 
give similar economic results it Is very difficult to specify the best types of 
farm for a given district, and any classification that is attempted is open to 
criticism. Nevertheless it is clearly evident from the diagram that the gross 
return per acre decreases with the profit-making capacity. This is shown 
still more clearly by the average figures for groups of 10 farms, given in 
Table III, where the gross return per acre falls from £ 13 6s in group I to 
£ 8 12 s in group VII. This proves that the lower profit-making capacity is 
directly connected with the lower production per unit area. Comparing 
the best group with the worst the net return per acre fell from £ 4 12s to 


8 
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Diagram — Eionomic results from 72 farms 



4 Rate of interest, pei cent 
B Capital invested per acre 
C Gross returns a) cost of labour 

b) oilier -working expenses 
cj »net profit per acre 

& Percentage of gross returns derived from a) cattle 

b) various products 

_ c) ciops 


(2} 1 krone (Danish) = is 2 d 
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VI. — Returns from the different groups of farms , arranged according 
to the percentage of total returns that is derived from livestock . 


kL ^ 1 

!’ Percentage j 
of 1 

Net 


Rate 

Economic 

; Productivity: 

1 quantity 

of milk per cow 
(1 point 
j = 264 galls) 

l 

i Percentage 

1 of 

1 farms yielding 
j a profit 
; of more than 
j 4 per cent 
f 

RJroup i 

1 total return 
yielded 
by livestock 

pront per 

acre 

of interest 

1 emplacement 

1 



s 

d 

per cent 

j 

1 points 

i 

I 

42.8 

i 44 

6 

! 3.8i 

3*95 

; 4*25 

50 

II 

36.9 

I ^ 

0 

j 4.06 

3.97 

■ 4 *i 5 

50 

in 

33-8 

54 

0 

j 4 95 

J 4.20 

4* J 5 

. 60 

IV 

31 2 

! 55 

6 

5-37 

3.97 

4. °° 

; 70 

V 

27.6 

! 58 

6 

! 5-56 

00 

00 

CO 

3-95 

75 

VI 

22.0 

59 

6 

1 5.54 

; 3.97 

; 3-75 

! 75 


13s. but the corresponding reduction in working expenses was only 15s. 
This explains why the rate of interest was only 0.8 per cent in the worst 
group, while it was 8.9 per cent in the best. The crops provide 55 pet cent 
of the total yield in the best group of farms, and only 42 per cent in the worst, 
while the livestock represent 31 per cent and 36 per cent respectively. 

Cost of labour . — The cost of labour per acre does not vary much in the 
groups of farms, the greatest difference being only about is per acre. On the 
other hand, when compared with the gross return the labour expenses rise 
from 25 per cent in the group giving the greatest yield to 38.3 per cent in 
the group giving the lowest yield. It is therefore clear that the great rela¬ 
tive increase in the cost of labour is one of the chief causes of the poor 
economic results of the worst group of farms. This point has not been suf¬ 
ficiently considered in studying the economy of farming, and it deserves 
special attention, particularity when the cost of labour is high. Tow 
economic results depend chiefly on excessive labour expenses in com¬ 
parison with the return per unit area. The profits, both for crops and live¬ 
stock, are much too low, and the reason can only be that the work is not 
properly looked after, so that the labourers become slack. 

Relation between profit and intensity of cultivation : — The intensity of 
cultivation of a farm is indicated by the cost of labour and working expenses 
together with the interest on the land, t. e. by the total cost of production. 
The farms have been arranged in order on this basis, and have then been 
grouped in such a way that extra-ordinary factors have been eliminated as 
far as possible. In Table IV group I comprises the first 20 farms, group II 
contains No. xi to No. 30, group III No. 21 to No 40 and so on. The two 
groups with the lowest intensity 7 of cultivation give the poorest results, but 
the rate of interest reaches its maximum when the cost of production is 
about £ jo 6s per acre, and decreases when this limit is passed, showing 
that the increase of intensity of cultivation beyond a certain point is not 
advisable. 
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Relation between profit and the relative proportion of crops and livestock , — 
In Table V the farms are grouped in descending order according to the per¬ 
centage of the total yields given by the crops, and in Table VI according 
to the percentage of the total yields given by the livestock. 

Increase in the percentage of crops sold is nearly always followed 
by increased profit, and there is 110 indication that a limit has been reached 
beyond which it would be disadvantageous to pass, but this is not the case J 
with animal products. Two groups have been formed in order to study the 5 
second factor which affects the profits ; in group I the profit exceeds 5 per " 
cent., in group II it is less than 5 per cent. Only those farms have been con- 
sidered in which the return from livestock exceeds 35 per cent of the total 
return and the chief factors bearing upon milk production have been iso- ’ 
lated as follows : 


Group A Group B 


Number of farms. 

Rate of interest. 

10 

6.4 per cent 

12 

6.4 per cent 

lv 

Economic emplacement. 

4.2 points 

3.8 points 


Value of milk per gallon .... 

5 3 U * 

5 \d 

■•J 

Degree of productivity i.e. quantity 
of milk per cow, in points (i 
point — 264 galls). 

4.3 points 

3.8 points 


Gross return per £100 invested in 
livestock .. 

£125 i&s 

£93 2$ 



While the farms in group A yield a profit of 6.4 per cent, those in group 
B yield only 1.4 per cent. This is due to various causes : in group A the milk 
is worth % & per gallon more than it is in group B, while the production, of 
milk per cow is 132 gallons higher; also the gross return from the livestock 
is 125.9 per cent in group A, but only 93.1 per cent in group B, the working 
oxen being about the same in both groups. 

Relation between profits and the relative area under the various crops, — 
The percentage of the total area occupied by cereals, forage crops /green 
forage, roots etc,) and industrial crops (sugar beet, potatoes for distilling 
etc.) has been calculated for most of the farms studied. In Table VII the 
farm are grouped in descending order according to the percentage of the 
total area occupied by each of the three classes of crops. 

, The greatest profits are made by the groups of farms having 53 per 
cent of their area under cereals or 27.2 per cent under forage crops. If this 
optimum is exceeded or not reached the rate of interest decreases until a 
minimum is reached on those farms growing the largest proportion of fo- 
* rage crops and the smallest proportion of cereals. Increase in the area. 
devoted to industrial crops causes the rate of interest to increase steadily, 
and the maximum profit does not seem to have been reached even in the 
fitSt group of 10 farms which have 20.2 per cent of their area under these’ 
crops. The extension of industrial crops seems to have a direct bearing 
upon the economic value of the “ emplacement ” which is a very im 
portant factor that must not be lost sight of in considering each group. • 
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Table VII. — Returns from the different groups of farms, arranged according 
to the percentage of the total area devoted to cereals, forage plants and in* 
dustrial crops respectively . 


Group 

! 

! 

i 

Percent¬ 
age , 

of 

total 

aiea 

Net profit 

per acre 

1 

! 

Rate 

of interest 

1 

Econo- | 

mic i 

1 

emplace-j 
meat | 

Pro- | 

ductivity J 

i 

Percent¬ 

age 

of farms 
yielding 
an interest 
of 

more than 
4 per cent 

Percent¬ 

age 

of total 
area 
devoted 
to 

industrial 

crops 



s d 

per cent 


points | 



A. Cereals . 





\ 



1. 

59 ,o 

52,6 

4,68 

4 ,o | 

3,6 j 

65 

* 2,5 

n. 

55,9 

5 L 0 

4,61 

3,9 1 

3,5 ! 

65 

12,7 

111 •'. 

53,4 

54,6 

5,25 

4.0 

3,6 i 

65 

13,4 

IV. 

50,8 

55 ,o 

5,i2 

4,2 1 

3,8 i 

60 

14,0 

V. 

45,7 

49 ,o 

00 

4 * 

3.9 

3.8 j 

55 

* 5 ,* 

VI. 

42,1 

43.6 

4,00 

3,7 

3,7 

50 

* 4,5 

B. Forage plants . 








• I . .. 

i 41.6 

43 ,o 

4 ,i 5 

j 3,9 j 

3,8 

50 

1 *1,6 

II. 

j 35,9 

53,6 

5.00 

! 3.9 [ 

3,9 

65 

14,1 

Ill.. . 

j 3 2 , 8 

5 LO 

; 4,50 

| 4,0 1 

3,7 

65 

* 3,7 

IV. 

3°,6 

52,6 

4,50 

i 3,9 j 

3,5 

60 

* 3,2 

V. 

27,2 

53,6 

5.55 

! 4.1 1 

3,7 

70 

14,8 

VI. 

23,5 

56,0 

5 , 3 ° 

3,9 ! 

. 3,8 

I 65 

* 5,8 

C. Industrial Crops . 


1 

1 

i 

i 

! 


' I. .. 

30,2 

J 67,0 

! 6,53 

j 4 . 2 

i 4’ 1 

! 80 

— 

II. 

19,8 

i 63,6 

i 6,27 

1 

l 4,1 

3,9 

75 

— 

Ill. 

16,7 

j 64,0 

5,95 

4 ,o 

3,9 

80 

— 

VI ...... . 

14,0 

j 54,5 

4.76 

j 4 ,o 

; 3 ' 8 

65 

— 

V .. 

12,1 

> 42,0 

3,71 

4,1 

] 3,6 

50 

— 

VI. 

9,8 

, 40,5 

j 3,69 

j 3,7 

3,4 

| 50 

— 


Generally speaking, the lower profit obtained when smaller areas 
are devoted to industrial crops must be attributed to the lower economic 
value of the emplacement and to the low productivity of the soil. High 
profits are also obtained in some of the groups in which the areas devoted 
to the definite crops are far below the maximum limits. This emphasises 
the necessity of studying the economics of various combinations of crops 
on more abundant statistical data than the author has used in these research¬ 
es, because when the number of farms in each group is relatively small 
the influence pf extraordinary factors does not permit of general conclusions 
being drawn. 
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Tabee VIII. — Returns from the different groups of farms , arranged according 
to the percentage of the total area devoted to cereal crops. 


Croup 

Percentage 

of the 

total area 

devoted 

to cereals 

Net 

profit per 

acre 

Rate 

of profit 

Economic 

emplace¬ 

ment 

Productivity 

Percentage 
of farms 
yielding a 
profit 

of more than 
4 per cent 

Percentage 
of total 
area devoted 
to 

industrial 

crops 



5 



Points 



I 

30.4 

54 

5 - 4 ° 

41 

3.5 

70 

13.8 

II 

27.9 

64 

5.70 

0.1 

4.2 

80 

13-9 

III 

24.0 

63 

5 * 7 ° 

4 .r 

4.1 

75 

14.2 

IV 

21.7 

Oo 

5-35 

4.1 

3-9 

65 

14.8 

V 

19.7 

45 

5.25 

4-1 

3.6 

55 

13.6 

VI 

15-9 

39 

3-88 

3-7 

3.3 

5 ° 

13.3 


In Table VIII the farms are grouped according to the areas devoted to 
bread-making cereals (chiefly wheat). The rate of interest increases through 
the different groups to a maximum in group II (where cereals occupy 27.9 
per cent of the total area), and diminishes, again in group I, probably be¬ 
cause the productivity points are low, owing to three farms which have ail 
excessively low 7 output apart from the cereals they produce. If these three 
farms are eliminated, group I with the largest area under wheat (31 per cent) 
gives the greatest rate of interest (6.8 per cent.) This shows that farms which 
arrange their land properly find the extension of wheat growing an excel¬ 
lent means of increasing their profit, particularly as in 1913, the year which 
provided the data on w T hich there researches are based, the profiMrom wheat 
was somewhat decreased by the specially low selling price. 

1214 - The “ Mougharsa ” Form of Contract in Northern Africa. — See this Bulletin 
No. n6ii 
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1215. ~ Sulphurous Acid in Chemical Combination in Musts and Wines. — Eaborde, 
in Revue de Viticulture, Vol. XXIV, Nos. 1139, 1143, 1146, 1147, 1148; pp. 309-314, 
373 * 376 , 421-423, 437*440, 453 * 459 ; Vol. XXV, No. 1152, pp. 53 - 5 *. Paris, April 27, 
May 25, June 15, 22 and 29, and July 27, 1916. 

Analysis proves that sulphurous acid which has been added to musts 
and wines exists both in the free state, that is merely dissolved, and also 
in chemical combination with the various constituents of these liquids. The 
difference between these two states is shewn very clearly by the iodine test, 
and it is very important from a physiological point of view. 

Sulphurous acid has when free a very strong antiseptic action on wine 
yeast, which it loses almost entirely when chemically combined, .There is 
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the same difference between the two states as regards harmful properties 
when imbibed, and the regulations concerning the addition of sulphurous 
acid to fermented drinks have been made with this in mind. 

All compounds formed by sulphurous acid in grape must or wine are 
unstable. They can be destroyed, and the sulphur dioxide completely 
expelled by heating the liquids to boiling. 

The following points have been examined: 

I. — The chemical combination op sulphurous acid when added 
to grape must. — The most important ingredient of musts which com¬ 
bines with sulphurous acid is the sugar, a mixture of glucose and fructose. 

X. Rocques shewed some time ago that though saccharose does not 
combine with sulphurous acid, yet invert sugar combines very easily with 
it in aqueous solution, 1 gm. of sugar absorbing about 1 mgm. of it. This 
proportion is low, but can vary considerably. 

Glucose and fructose were compared as regards their power of com¬ 
bining with sulphurous acid. Two solutions of 100 and 200 gms. per litre 
of invert sugar and a 10 per cent solution of glucose were prepared by 
allowing invertase from yeast juice to act at a temperature of 40° C. on 
solutions of saccharose. Other 10 per cent and 20 per cent solutions of in¬ 
vert sugar and 10 per cent solution of glucose were also made by dissolving 
saccharose in a 0.3 per cent solution of hydrochloric acid at a temperature 
of 8o° C. On all these solutions, obtained by two methods, the effect was 
tried of adding 1 mgm. and 2 mgms of sulphur dioxide. 

The results obtained after letting the solutions stand for 48 hours, 
all air being excluded, are given in Table I. 


Table I. “ Combination of sulphur dioxide with glucose 
and invert sugar. 




10 per cent 
glucose solution 

xo per cent 
invert sugar solution 

20 per cent 
invert sugar solution 

ouipaur uiuiiue 

From 
yeast juice 

From acid 

From < 
yeast juice ‘ 

From acid 

From 
yeast juice 

From add 




% 


% 

1 % ; 

! % 


% 


% 


' total . . 

96 

— 

IOO 

_ 

100! — j 

IOO} — 

102 

— 

IOO 

— 

l) XQO 

mgms. 

(free . . . 

54 

(56.2) 

65 

( 65 ) 

7 6 ! (76)! 

54 i ( 54 ) 

59 

( 57 - 8 ) 

22 

(22) 


; combined 

. 42 ;( 43 . 7 ) 

35 

( 35 ) 

24; (24)! 

4 &! (46) 

43 

(42.1) 

78 

(78) 


' total . . 

216 


205 

— 

1 ' 1 

2001 - j 

210! — 

316 

— 

202 

— 

2) 200 
mgms. 

j*f e - ■ • 

104 

(48.2) 

140' (68) 

149; (75)1 

144(68.6) 

126 

(58) 

65 

(32) 


f combined 

112 

(51.8)! 65 

(31) 

51! (25)! 

66(31.4) 

90 

(42) 

1 

137 

! 

{68 


From this experiment the following conclusions may be deduced- 
Solutions of invert sugar and solutions of glucose prepared by yeast 
juice combine with much the same amount of sulphurous add when they 
each contain the same amount of glucose. But invert sugar obtained by 
the action of hydrochloric acid and heat has a power of absorption double 
that of glucose, for in this case the fructose acts too. 
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The absorbing power of the sugar increases with the temperature and 
strength of the acid, especially when brought near to the point' of caramel- 
ling, and when this takes place it is the fructose which first decomposes. 

As the proportion of sulphur dioxide which combines with invert su¬ 
gar varies very much, the amounts of sulphur dioxide were compared 
which are absorbed by a natural must and by an artificial must obtained 
by the action of yeast on saccharose. Both musts contained 175 gms. per 
litre of sugar. The results are given in Table II. 


Tabee II. — Combination of sulphurous acid with grape must 
and with sugar solution. 


Amount 

of 

sulphur dioxide 
added 
per litre 


Grape must 

j Sugar solution 

Amount of sulphur 
dioxide combined 

Ratio 

of combined 
to total 
sulphur dioxide 

Amount of sulphur 
dioxide combined 

Ratio 

of combined 
to total 

sulphur dioxide 

After 

1 hours 

After ! After 
34 hours' 48 hours 

After 

1 hours 

After I After 

24 hours' 48 hours 

mgms. 

mgms. 

mgms. 

mgms. 

per cent 

mgms. 

mgms. 

mgms. 

per cent 

IOO 

So 

go 

95 

95 

38 

45 

50 

50 

200 

150 

165 

170 

85 

75 

93 

95 

47-5 

300 

195 

235 

242 

80 

90 

140 

140 

46.6 

4OO 

212 

2S5 

295 

73-7 

108 

175 

178 

44.5 

500 

230' 

335 

350 

70 

48 

205 

205 

40.1 

, 750 

270 

340 

450 

60 

, 40 

250 

285 

38 

I OOO 

320 

| 5^0 

57 ° 

j 57. 

80 

270 

34 ° 

34 

2 OOO 

350 

1 840 

94 ° 

! 47 

60 

360 

55° 

2 7.5 


It has also been demonstrated that the organic substances which are 
with the sugar in the cell juices can combine with the sulphur dioxide. To 
prove this, there was added to one part of a solution of sugar inverted by 
invertase from yeast, the residue obtained by evaporating nearly to dry¬ 
ness an infusion of yeast corresponding in volume to about four times the 
sugar solution. In this way the non-sugary elements were considerably 
increased. , To both these solutions, one with and one without the non- 
sugary yeast residue, and both containing 200 gms. of invert sugar per litre, 
were added 400 mgms. of sulphur dioxide The same quantity of sulphur 
dioxide was added to some yeast juice made in the warmth and to some made 
in the cold. After 48 hours the sulphur dioxide had combined in the 
following proportions. 

Residue per litre 

1 , Sulphur dioxide after evaporation 

combined per litre to dryness 


Solution enriched with non-sugary substances , 280 223 

Solution of invert sugar. 202 ~ 

Yeast juice made iu the warmth. 23 ,156 

Yeast Juice made in the eold.. 90 540 


/ 
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Among other points that have been examined are the influence exerted 
on the combination of sulphurous acid by r) the nature of the must; 
2) the acidity, which at the strength generally used has no effect; 3) the 
temperature which, while hastening the action, has within the usual limits, 
i. e. from 15° to 25 0 C., but little effect on the amount-combined; 4) the 
pressure of the atmosphere which has no influence either. A very low 
pressure can remove all the free sulphur dioxide, but only acts on combined 
sulphur dioxide if the temperature is considerably raised. A study has 
also been made of the disappearance in musts of sulphur dioxide due to 
evaporation and to oxidation into sulphuric acid by exposure to air. 

The action of sulphur dioxide on special musts has been examined. 
According to experiments carried out by Mubber Thurgax and OsTER- 
w adder (1), must of healthy grape and of grape infected b3 T Botrytis cinerea , 
to which 0.225 gm. and 0.450 gm. per litre of sulphur dioxide had been 
added, gave the following results. 


Amount of sulphur dioxide combined 


History of must 

After 1 

hour 

After 3 days without 
fermentation 


Healthy 

grapes 

Infected 

grapes 

Healthy 

grapes' 

Infected 

grapes 


mgtns. 

mgms. 

mi ms. 

mgms. 

Must to which 0.225 gm. sulphur dioxide per 
litre was added.-. 

28 ! 

58 

52 

.80 

Must to which 0.450 gm. sulphur dioxide per 
litre was added.1 

36 ; 

78 

1 

■ 98 « 

-75 


Xhese experiments were repeated with Botrytis cinerea grown on grape 
must and on grapes. Some of the results are shewn in Table III. 


TabuB III. — The chemical combination of sulphur dioxide with must 
of healthy grapes and of grapes infected by Botrytis cinerea . 


History of must 

Amount 
j of acid 
per litre 

! , 

’ Amount of combined 
Amount ji sulphur dioxide 

vi sugar | 

per litre ! 

1 

i 

Per litre 
of must 

Per litre 
of sugar 


gms. 

1 gms. 

! mgms. 

mgms. 

Natural must from various white grapes , . 

; 7.1 

158.6 

1 

j 264 

160 

Same must infected by Bot)yiis . 


j I 47 .I 

1 260 

i 177 

Must of Chasselas. 

, 2.50 

Ibl.2 

,1 270 

j 167 

Same must infected by Botrytis . . . . . 

O.49 

! 188.7 

I*, 230 

1 149 

1 


(m 


(1) See R , 1915. No, 73S. 
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It thus appears that, contrary to the conclusions come to by MtnxER 
Thurgan and Osterwaeder, the increase in the quantity of combined 
sulphurous acid in the must of infected grapes depends on the concentra¬ 
tion of all the ingredients of the must. 

The following conclusions may be drawn from the experiments de¬ 
scribed above; 

* The combination of sulphur dioxide with grape must depends on the 
following factors: 

1) The proportion of sugar, which can vary largely from that of 
healthy grape to that infected by Botrytis cinerea , called « pourriture noble » 
because of its enriching effect in certain wines. 

2) The proportion of glucose to fructose which is generally equal 
to 1 in healthy grapes, but which sometimes is less, especially in the must 
of infected grapes; in this case the amount of combined sulphur dioxide 
tends to diminish as the fructose is inactive. 

3) The existence of other substances than sugar in the must, and 
the acidity. 

4) The physical conditions to which the must has been subjected. 

5) A rise of temperature of the must, which, if it does not exceed 
25 0 , hastens combination. 

II. — The influence of sulphurous acid on the fermentation 
of grape must. — Previous experiments had shewn that if a moderate 
amount of sulphur dioxide is added to a must rapidly fermenting, it com¬ 
bines very quickly and without interrupting the fermentation. By repeat¬ 
ed additions the relatively high proportion of 1 gm. per litre is reached for 
the combined sulphur dioxide. 

A compound of aldehyde and sulphurous acid is produced, as Fasse- 
rini shewed in 1909, and the writer has studied it under the following 
conditions; # 

To begin with, he added to two portions of must about 200 and 400 
gms. of sulphur dioxide per litre respectively, and this combined entirely 
with the sugar, and other ingredients of the must. The must was then 
mixed with pure yeast and allowed to ferment, care being taken to exclude 
contact with the air as much as possible, and the following changes in the 
quantity of aldehyde present were noted as the amount of sugar decreased: 


Specimen to which 
no sulphur dioxide 
, was added 

Specimen to which 

200 gms. per litre 
sulphur dioxide 
were added 

Specimen to which 
405 gms. per litre 
sulphur dioxide 
were added 

Amount 

Amount 

Amount 

Amount 

Amount 

Amount 

of 

of 

of _ 

of 

of 

of 

sugar 

aldehyde 

sugar 

aldehyde 

sugar 

aldehyde 

destroyed 

formed 

destroyed 

formed 

destroyed 

formed 

per litre 

per litre 

per litre 

per litre 

per litre 

per litre 

gms. 

mgms. 

gms. 

mgms. 

gms. 

mgms. 

20 

60 

S 

1 °5 

12 

230 

59 

125 

106 

224 

59 

. 740 

127 

145 

162 

224 

85 

37 ° 

162 

*35 

194 

210 

140 

37 ° 

200 

95 ■. 

215 * 

,200 

166 , 

360 
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Aldehyde is formed in the control specimens as in those containing 
sulphur dioxide, but in much smaller quantities. 

\ The sulphur dioxide is recovered at the end of the experiment vith 
- hut slight loss, ro mgms. out of 200, and 15 out of 405. This proves that 
as fast as the sulphur dioxide is set free from the sugar by the latter’s 
breaking up, it enters into combination with the aldehyde and is thus re¬ 
tained; whereas, if any considerable proportion remained free it would 
be carried off by the carbon dioxide and much would be lost. 

The fermentation of the must is sometimes seen to take place in the 
presence of free sulphur dioxide, even when a test portion taken from 
the top of the cask contains a fairly high percentage of sulphurous acid. 
To explain this, it is suggested that in the lees at the bottom of the cask 
there is a layer where the free sulphur dioxide combines with the aldehyde 
produced by the incompletely sterilised yeast. Here fermentation begins, 
at first but slight, and then with greater and greater evolution of carbo¬ 
nic acid gas according as the layer in which the sulphur dioxide enters 
into combination^ grows in extent. It has been possible to prove this by 
experiment. 

III. — The influence on fermentation of sulphurous acid 
when chemically combined. — Changes in the rate of fermentation. — 
The results of experiments undertaken to elucidate this question are shewn 
in,Table IV. 

Table IV, — The influence on- fermentation of sulphurous acid 
when chemically combined . 


Fermentation at i5°C. ,‘j Fermentation at 25°C. 


Time 

elapsed 

No 

sulphur 

dioxide 

a 

200 j 400 
mgms. | mgms. 
sulphur 1 sulphur 
dioxide j dioxide 
per litre!per litre 
6 1 c 

Ratio 

1 

a 

1 

Ratio ; 
C ! 

~a 1 
! 

1 

1 1 , 

No 1 300 | + 00 > 

- ( mgms. j mgms. 
sulphur , sulphur < sulphur 
dioxide i dioxide ' dioxide f 
!pex litreiper litre! 
j 6 1 e ' 

Ratio 

6 

a 

Ratio 

« 

a 


gmsT* 

gms. 

gms. 

per cent-per cent! gms. 

j gms. 

gms. | 

per cent 

per cent 

1 day . . 

0.8 

0.15 

0.15 

19.0 

19.0 l! 2.2 

j 

1 I.05 

0.65 j 

47-5 

30.O 

2 days . . 

■ 1.2 

0.35 

0-35 

28.5 

2S.5 |j 3.6 

! 2 - 2 

2.15 

61.1 

60.0 

3 * * ‘ 

x *65 

0.65 

0.65 

39.4 

39-4 jj 4-65 

3-25 

3.051 

70.0 

65.6 

4 ® 

2.4 j 

1.55 

1*35 

■ <4 *5 

56.2 Ij 6.4 

4-65 

4-25; 

70.0 

66.4 

5 » * * ; 

1 

3-2 

; 2*95 

2.00 , 

! I 

91.5 

62.5 j 

1 

7-45 

! 5.8 

1 1 

5-35 i 

' 

CO 

r<. 

r- 

71.8 


The' antiseptic influence of combined sulphurous acid on wine yeast 
is thus shewn to be perceptible in certain conditions; nevertheless, when 
the proportion does not exceed 200 mgms. per litre, which is the maximum 
for musts purified in the ordinary way, the rate of fermentation is but 
slightly decreased, unless the temperature sinks to below the normal. 

Changes in the selective affinity of yeast. — Normally, yeasts which 
cause grape sugar to ferment shew a marked preference for glucose. But 
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under certain conditions the contrary is the case, especially when ferment¬ 
ing must or re-fermenting sweet wine contains a high proportion of com¬ 
bined sulphurous acid. 

One experiment shews clearly the influence of the sulphurous acid 
on the selective affinity of the yeast. But it is impossible to say whether 
this is due to a temporary modification of the protoplasm or to a survival 
of the fittest among the yeasts. 

IV. — The chemicae combination op suephurous acid in wines. 
Wine and must made from healthy grape and from grape infected by Bo - 
trytis cimrea were compared, and the results shewn in Table V. were ob¬ 
tained. 


Table V. — A comparison of must with wine . 



Must from j 
healthy J 
grape j 

Wine from 
healthy 
grape 

Must, from 
botrytised 
grape 

Wine from 
botrytised 
grape 


mgms | 

mgms. 

mgms. 

mgms. 

Free sulphur dioxide.. . 

40 

20 

40 

16 

Combined .. 

160 

168 

160 

168 

Total . . . 

200 

1 

188 

200 

i8 4 


In both cases the power of wine for combining with sulphurous acid 
was very little different from that of the must; it was slightly higher because 
of the existence of traces of aldehyde in the former. 

Experiments were also made on the capacity for combining with sul¬ 
phur dioxide of wines which have fermented in the presence of sulphur 
dioxide. From the same must two specimens of wine were prepared, N<> I, 
a control specimen, and N° 2, which had been allowed to ferment in the pre¬ 
sence of sulphur dioxide and which contained 296 mgms. sulphur dioxide; 
and 220 mgms. aldehyde per litre., To both wines about 2* mgms. sulphur 
dioxide was added, and after 48 hours they proved to have the following 
amounts of sulphur dioxide. 



Wine i 

Wine NO 2 


mgms. 

mgms. 

Free sulphur dioxide . . . , 

20 

16 

Combined sulphur dioxide . . 

168 

480 (296 -f 184) 

Total sulphur dioxide . . . 

188 

496 

This shews that N<> 2 has in 

a combined 

state only a little more of 

sulphur dioxide subsequently 

added than 

has N° 1. 


The checking of fermentation. — A litre of fermenting wine contain¬ 
ing still 80 gms. of sugar per litre was divided into three parts, and, to 
each part was added 66 mgms. of sulphur dioxide. To the first portion this 
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was added directly, to the second after heating to 8o° C. to kill the yeast 
and then cooling, and to the third after filtering to remove completely the 
yeast. After standing for 48 hours, analysis shewed no difference between 
the three portions for all contained 20 mgms. of free sulphur dioxide and 
176 mgms. of it combined. So the presence of yeast has no influence on 
the amount of sulphur dioxide that enters into combination when the fer¬ 
mentation is stopped, if the quantity added has been sufficient to stop 
fermentation at once. Nevertheless, with a view to the later preservation 
of the wine, it is better to eliminate by a preliminary racking the thick 
lees at the bottom of the cask, for this might give rise to a slow fermenta¬ 
tion which would carry off the free sulphur dioxide. 

The different factors which cause variation in the amount of combined 
sulphur dioxide have been examined, and the results are drawn up in 
Table VI. 


Table VI. — Different factors that regulate the amount of sulphur dioxide 
that enters into chemical combination. 


History of wine 

Total 
sulphur 
dioxide 
per litre 

Combined j 
sulphur . 
dioxide j 
per litre ' 

Aldehyde 

per litre 

Alcohol 

per cent 

Sugar 

per litre 

1 


* 

mgms. 

mgms, * j 

mgms. 


mgms. 


/ Fermented... 

200 

96 ; 

0.0 

16.0 

5 -o 

s 

1 Fermented. 

196 

146 1 

50.0 

14.0 

55 .o 

g 

<u 

, J Without precipitation. 

M 

00 

w 

126 j 

80.0 

14.0 

4*5 

1 

J After precipitation. 

324 

252 j 

135.0 

1 1.9 

45-6 

m 

I Preserved normally. 

296 

1 192 1 

S7.5 

14*5 

55-6 


\ Refermented. 

424 

352 

155.0 

15.0 

| 45.6 

Monbazillac i After several precipitations 

392 

! 392 j 

200.0 

II.O 

! 127.0 


Wine ( Without precipitation. . . 

220 

i I 

i ! 

100.0 

13.5 

i 80.0 

! 


-The preservation of some wine? of Gironde for about a year were studi¬ 
ed, the amount of sulphur dioxide being kept constant by successive ad¬ 
ditions. It appears that its preservation duiing two years can be secured 
by a small total amount of sulphur dioxide if it is added at intervals. 

Conclusions. — The following conclusions may be drawn from these 
experiments: 

1 1) Sulphurous acid added to grape must soon enters into chemi¬ 

cal combination, partly or wholely. The sugar absorbs most of it, but only 
the glucose, for the fructose is inactive. Other ingredients of the must can 
also combine with it in measurable quantities which depend on the nature 
of the must. In an ordinary must when the quantity of sulphur dioxide 
added reaches 100 mgms. per litre, complete combination no longer fakes 
place, and the proportion of combined sulphur dioxide to total sulphur 
dioxide decreases as more is added. A state of equilibrium between the free 
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and combined sulphur dioxide is reached which varies with the nature of 
the must and the total amount of dioxide. Certain changes, however, in 
the nature of the must appear to have no appreciable influence on the pro¬ 
portion of combined dioxide; such are changes of acidity within ordinary 
limits and the the direct action of Botrytis cinerea. 

2) Sulphur dioxide forms a chemical combination with the aldehyde 
in the must and is thus completely retained in the wine. The aldehyde is 
produced by the action of yeast on sugar in the absence of air and when' 
combined with sulphurous acid it escapes much more easily from all hy- 
drogenising and hydrolising actions, which are at their strongest when 
the yeast has reached its maximum growth and the sugar has grown less. 

3) In spite of the greatly reduced antiseptic properties of sulphur 
dioxide when combined, its presence in a fermenting must can modify the 
physiological action of the yeast. The increase in production of aldehyde 
is a proof and further experiments would produce others; an analysis of 
the products of fermentation would show this. 

The rate of fermentation is lightly lessened even by a small amount 
of combined sulphurous acid not exceeding 200 mgms. per litre, especially 
at first, and if the temperature is somewhat low r ; at 25 0 C. the retarding 
effect is much less than at 15 0 . 

Finally, the selective affinity of the yeasts seems to be so much in¬ 
fluenced by it that the proportion of glucose to fructose becomes higher 
than 1 during fermentation, and this influence should be studied further 
because of its effect on the constitution of sweet wines. 

4) The proportion of combined sulphur dioxide in.cheap table wines, 
(“ vin ordinaire ”) does not differ very much from that in the must which 
produces it. But in the case of a grape must infected by Botrytis cinerea 
and very rich in sugar, the sweet wine it gives rise to has generally a much 
smaller combining power, very much the same as that of a vin ordinaire 

The addition of sulphur dioxide to a must changes but little the com¬ 
bining power of the wine obtained from it, for the initial dioxide is taken 
up by the aldehyde and the product formed is more or less independent 
of the other ingredients of the wine. But of course this initial combined 
sulphur dioxide is extra to the amount of combined dioxide formed by 
a later addition. 

The checking of fermentation can be done in contact with living yeast 
without using excess of sulphurous acid, so long as enough acid is added 
to stop the fermentation completely, and that the lees are withdrawn as 
speedily and completely as possible. 

Several factors may necessitate an increase in the total amount of 
dioxide needed to preserve sweet wines; they concern the method of wine¬ 
making, and the later treatment given to these wines.' Thus, excessive ae¬ 
ration and a too prolonged fermentation favours the formation of aldehyde, 
and consequently the combination of sulphurous acid; but. piecipitation 
in presence of sulphurous acid and secondary fermentation after sulphit- 
Ing have a greater effect in increasing the amount of sulphur dioxide which’ 
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enters into combination and, consequently, of the amount which must 
be used. 

Therefore precipitation in presence of sulphurous acid, a method seldom 
now used for musts concentrated by Botrytis cinerea, must be avoided as 
much as possible. 

Finally, during three or four years, the normal period of preservation 
of wines, a certain increase in the amount of combined sulphur dioxide must 
be expected. This is due to the formation of aldehyde, and to the concen¬ 
tration of the liquid by spontaneous evaporation. 

These researches shew that sulphur dioxide in a state of combination 
plays a very complex part in wine-making, nearly as important as that 
of the free dioxide. The latter alone can ensure the preservation of sweet 
wines, and, consequently, care must always be taken that its proportion never 
becomes less than 25 to 30 mgms. per litre; but since the amount of total 
sulphur dioxide must never exceed a certain limit, the amount of combined 
dioxide must be watched also with much care. 

Besides, it is always important to preserve heavy wines with as little 
total sulphur dioxide as possible, and hence it follows that the utmost 
care must be taken to diminish the amount that enters into combination. 

1216 -The Dessication of Potatoes in Germany. — parow, m Ocoranc, No. 73-74, p. 572 
Koenigsberg, Pr , Sept. 0, 1916 

The dessication of potatoes has made rapid strides in Germany. The 
number of factories grew from 3 in the first year, 1903, to 39 in 1196, 199 
in 1909, 403 in 1912, and 488 in 1914. 

The need for these factories has become more apparent than ever 
since the outbreak of the war, and the Government helps to start them 
by granting subsidies. The “ Trocken-Zentrale, " at Berlin was directed 
to do all that was possible to hasten the construction of dessicators. The 
“ Trocken-Xartoffel-Verwertungs-Gesellschaft ” (Society for utilising 
dessicated potatoes) has been founded in order to collect and distribute 
the output, and this has helped to increase the number of factories to 
721 in 1915. On July, 1916, there were in all in the German Empire 
841 factories, w’hich were distributed as follows among the different 
provinces: 


Anhalt. 40 

Bavaria. .. 10 

Brunswick. S 

Free Towns.. . x 

Hesse, Grand Duchy. ...... 2 

Saxony, Kingdom. 9 

Mecklenbourg. 27 

Saxe-Wdmar. 3 

Scliwarzbourg-Rudolstadt ... 2 

East Prussia. 43 

Brandenbourg.130 


Hanover ......... 2 z 

Hesse-Nassau. 1 

Pomerania.15 r 

Posen.152 

Rhenish Provinces. 3 

Saxonj, Province ..... 44 

Silesia.118 

Schleswig-Holstein ..... 2 

Westphalia. 2 

West Prussia. 71 
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The productive power of these works, although considerable, is not 
sufficient for the present need. The output is large, but is limited by 
insufficiency of material and workmen, etc. Whilst in 1915 it was not pos¬ 
sible to get enough raw material, in 1916, thanks-to a better harvest, there 
will be a bigger supply. But lack of workmen prevent the factories from 
being used to their full extent. 

With the works going continuously day and night for 200 days all 
the factories of the empire are able to produce 12 million tons of dried 
potatoes from 30 million tons of raw material. 

That the quantity produced by the whole empire does not meet the 
needs of the population is' due to the fact that dried potatoes are wanted 
for horses too. For if each horse received daily only 4 1 / 2 lbs, 2.6 millions 
tons would be consumed by them in a year. Further, if cattle, pigs, sheep, 
goats and horses, a total of 60 million head of stock, received 2.2 lbs. of 
dried potatoes each daily, they would consume 21.9 tons of dried potatoes 
yearly, and this corresponds to 87.6 tons of fresh potatoes. 

The technique of dessication has made surprisingly rapid strides in 
the few years since it was first started. Cylinders, “ Walzenapparate ”, 
and drums “ Trommelapparate ”, are now generally used. The former 
can deal with 1.2 or 1.5 tons of potatoes per hour, and the latter up to 5 
tons. The fresh potatoes are transformed into a dry substance which is 
easy to transport and which can be preserved almost indefinitely. They 
axe generally made into flakes and cubes for cattle and into various potato 
flours for human consumption. The machines are easy to run ; 8 to 10 HP 
is enough for those of medium size and 15 to 25 for the larger ones. On an 
average 12 to 14 tons of coal are used for 100 tons of potatoes for the making 
of flakes, and 8 to 10 tons of coke for the making of cubes. 

The total cost of drying 1 cwt. of potatoes is Q.30 to 0,40 mark and, 
from 0.40 to 0,50 mark in the smaller ones (a mark before the war equalled 
xi 1 / 2 d and has by now fallen in value to about 8 d). The cost has gone up 
slightly since the war. Because of the increased cost of desiccating and 
the high price of raw potatoes, a maximum price has, been fixed for dried 
, potatoes, 22.0 marks, per cwt. of flakes and 21.42 marks per cwt. of cubes 
at the factory. ^ 

Reckoning that 4 cwt. of raw material make 1 cwt. of dried product 
and that 1 ewt. of fresh potatoes costs 4 or 4.5 marks, it will be seen that 
the desiccation ^potatoes pays, even in war time, if the machinery is put 
to its full use. Higher profits are made if other vegetable products besides 
potatoes are used, and the greater their variety, the better. The machines 
for making cubes are the best for this purpose, for they can also desiccate 
beet root,, leaves, cereals, grass, vegetables, and have earned the name of 
“ Allestrockner ” (universal desiccators). 

Besides preparing stock foods, the machines for making flakes will 
also in the future be more largely used for preparing food for human con¬ 
sumption. • 
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1217 - On the Action of Alkalies and Acids on Rubber. — Eaton, b. j., in The Agricultural 
Bulletin of the Federated Malay States , Vol. IV, No. 6, pp. 162-167. Singapore, March 1916. 

In a previous number of The Agricultural Bulletin (Vol. IV, N°. 2, Nov. 
1915), it was shown that solutions of caustic soda and of carbonate of soda 
perceptibly hastened the vulcanisation of rubber obtained from planta¬ 
tion Para rubber, Hevea brasiliensis. Since it had also been demonstrated 
that vulcanisation is retarded by coagulation with excess of acetic acid, 
the hypothesis was put forward that the acceleration produced by soda 
was due to the neutralisation of the residual acid, and the production of 
a more favourable medium for the organisms which are believed to cause 
the more rapid vulcanisation. 

In order to see whether it was by direct chemical action on the rubber 
that the alkalies hasten vulcanisation, further experiments were carried 
* out on finished rubbers, that is rubbers in a crepe form. In this way the 
possibility of biological action was precluded by the dryness of the sam¬ 
ples. Two types of rubbers were chosen, a fast and a slow curing rubber. 
The first had been prepared in the usual way by crepeing slab rubber which 
had been left standing at least six days, and the second by crepeing fresh 
coagulum on the day of coagulation. Solutions of caustic soda and caustic 
potash were used. From the results of these esperiments the following 
conclusions may be drawn. 

1) The effect of soda and potash on rubber is to increase markedly 
the rate of vulcanisation. 

2) This effect is similar on slow and fast curing rubbers. 

3) The effect of alkalies appears, at present, to be due to chemical 
action on some constituent of the rubber, but the evidence on this point is 
still incomplete, and further researches are being carried out. 

4) Sulphuric and other mineral acids, potash alum and probably 
other mineral salts retard vulcanisation. Their effect is greater with 
quantities beyond the minimum necessary for coagulation. 

5) The results obtained with mineral acids are important in con¬ 
nection with estate practice in mew of the probable substitution of sul¬ 
phuric acid for acetic acid, and show that great care will have to be taken 
in maintaining standard conditions, more so than in the case of acetic acid, 
in which a moderate excess over the minimum necessary for coagulation 
has little effect. 

The use of alkalies in the preparation of raw rubber has a deterio¬ 
rating effect on manufactured rubber goods. This entirety confirms the 
deteriorating effect found to occur even on the raw rubber after keeping. 


1218 - New Dairy Industry Legislation in New South Wales, Australia. — 0' Callaghan, 
M. A., in. The Agricultural Gazette of New South Wales , Vol. XXVII, No. 6, pp. 409-414. 
Sydney, June 2, 1916. 

The " Dairy Industry Act ” which was passed December 21,19x5 and 
came into force June 21, 1916, amends the Dairy Supervision Act ” of 
1901 and other acts dealing with the same matter. 

The new law regulates the manufacture, sale, storage, transit and 
export of dairy produce, including margarine, the testing, mixing and 
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grading of creams, the basis of payment for cream, and for the grading and 
branding of butters. The Government has given wide powers to the Board 
of Agriculture, which now controls the work of butter factories throughout, 
and to a certain extent the work of cheese factories, condensed milk factor¬ 
ies and margarine factories. New South Wales is a great butter producing 
country; hence the particular interest of this question, for it is only butter 
superior to that hitherto made that can hold its own against margarine in 
the English market. 

When the Dairy Industry Act was passed by the Government, and 
creams were henceforward classified, the producers of highclass butters 
and creams benefited as a distinction is now drawn between their goods 
and those of inferior quality. 

The law states that cream,must be paid for either on the basis of the 
butter fat results, as shewn in the O' Callaghan Chart, or on the amount 
of butter obtainable from such cream. 

According to Clause 12, the manager of every dairy produce factory 
shall grade or cause to be graded all cream supplied to him. He may not 
mix the various grades of cream or butter. Butter from graded cream 
shall be put up in packages bearing a hrand registered under the Act re¬ 
presenting the grade or quality and the factory if desired. 

As hitherto creams of various qualities have been produced it was not 
easy to provide classification which would bring about the desired result, 
and at the same time not be too severe on factory managers till they had 
got accustomed to the workings of the Act. The suggested classification 
avoids the necessity of grading into more than two qualities for the present. 
It is clear and simple, and does tardy justice to the producers of untaint¬ 
ed cream. 

Creams supplied to dairy produce factories must be classified as fol¬ 
lows : 

N.° 1. — Untainted or choicest. 

N.° 2, — Tainted. 

Untainted creams must be free from all taints, whether caused by 
the foods the cows have consumed or by bacterial or any other agency. 
Such cream should also have a smooth and even texture «and should not 
contain more than 0,4 per cent of lactic acid. 

Such creams when made into butter will reach the standard-minimum, 
95 points, prescribed in the Commerce Act for superfine butter. No penalty 
is inflicted if such butter during the 12 months subsequent to the gazettal 
of these regulations, grades a minimum of 43 points for flavour. 

Tainted cream (N.° 2) is subdivided into. 

N.° 2a — Tightly tainted. 

N.° 2b— Badly tainted. 

N.° 2 a is cream affected by food taints, slight biological taints, or by 
a combination of both. 

N.° 2 b is a cream affected by advanced biological taints, but which 
has not reached the putrescent stage. 

Clause 13 forbids the use of putrescent cream for making butter, and 
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prescribes that it shall be treated with such substances as shall not destroy 
their value as animal food. It may be returned to the supplier. 

A clause which protects the cream supplies obliges the managers of 
factories to send every month to the Under Secretary of the Department 
of Agriculture a statement of the quantity of each grade of butter made 
in his factory, and the quantity of butter which the suppliers of cream have 
been paid for. 

Butter may not be exported without being graded. If its grade is found 
to be different from that indicated by the registered brand on the package, 
it may not be exported under that brand. A certificate of grading shall 
be supplied to the manufacturer and the exporter. 

All butter, cheese and margarine factories must register under the 
Act and all stores. 

A store is defined as a place where condensed milk, butter, cheese or 
margarine is stored whether in a cold chamber or otherwise, but does not 
include premises used for the sale by retail of such dairy produce. But 
if a retailer stores butter in quantity on this premises, such store could 
not be included as a retail section, and therefore would have to be registered.* 

Anyone keeping dairy produce where it may deteriorate owing to 
heat, bad smell or the proximity of unclean matter is liable to a penalty 
not exceeding U. 20 This applies more particularly to cream and butter 
which are more sensitive to their surroundings than cheese. 

The butter merchants of Sydney have decided to store their butter 
in a cold store during the night:. 

1219 - Investigations on the Protease of Milk Bacteria. — Swiatopelez-Zawajdski, in Zeit- 
schrift fur Untersuchimg der Nahnmgs und Genussmittel , sowie der Gehrauchsgegensiande , 
Vol. 32, No. 4, pp. 161-170. Munster i. W., August 15, i<)it>. 

A series of very careful experiments were carried out on the production 
of protease by milk bacteria. The results are discussed and compared with 
those obtained by other investigators, and the following conclusions are 
drawn: 

1) Pure fresh milk contains no peptone. 

2) True lactic acid bacteria do not dissolve casein within a period 
of 7 days, i. e. they do not produce protease. 

3) The presence of peptone in a self coagulated milk can only be 
attributed to the presence of peptonising bacteria. 

4) The decomposition of casein and other albuminoid substances 
only occurs through the agency of bacteria. 

5) The rate at which the albuminoids are converted to peptones 
increases with the temperature up to 44 0 C. 

6 ) Proteolytic ferments may be produced by aerobic and anaerobic 
bacteria, both spore-forming and non spore-forming. 

In the present experiments the most active aerobic bacteria were 
Bacillus fyocyaneus (after 6 hours), Bac. frodigiosus (after 18 hours) and 
Bac. coli commune (after 24 hours); and amongst the spore-formers Bac. 
su&tilis (after 6 hours) and Bac. mesentericus vulgaius (after 18 hours). 
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The most active anaerobic bacterium was the spore-forming Paraplectum 
foetidum (after 24 hours). 

7) The amount of peptone produced and the rate at which it is form¬ 
ed vary not only with the different species but often with different strains 
of the same species (e. g. B. subtilis). 

8) The hydrolysis of casein can take place independently of the coa¬ 
gulation of milk, which does not even assist the process. 

9) In the present experiment neither the amount of peptone pro¬ 
duced nor its rate of production by aerobic bacteria was affected by the 
presence of other bacteria in the medium. At about 12 0 C. the activity of 
protease is always somewhat retarded. Sterilized milk inoculated with 
pure cultures of various organisms and incubated at 12 0 C. already contained 
peptone after 8 hours with B. pyocyaneus and B. subtilis and after any¬ 
thing up to 14 da}^s with B. coli commune, B. prodigiosus, B. paraplectum 
foetidum, B. mesentericus vulgatus or in other words the presence of B. 
acidi lactici in the unsterilized milk had no appreciable effect on the results. 

1220 - The Supply of Rennet for Cheese Making in Italy (1). — 1. besana, c., (The lack of 
coagulating ferments for the cheese factories). — II* Fascetti, G., (How to supply the 
necessary amount of rennet.) in Le Stazioni sperimentali agrarie itahane, Vol. XIAN, 
No, x, pp. 10-X2 and 13-16. Modena, 1916. 

In Italy the slaughter of calves weighing less than 400 lbs. is prohi¬ 
bited. Consequently the stomachs of calves nourished wholly on milk or 
in other words those best adapted to the manufacture of rennet are ex 
eluded from the market. At the present time, imports of dried stomachs 
from European countries have almost ceased and it seems uncertain how 
far it will be possible to obtain the material from elsewhere. Normally 
45-50 tons of rennet are used annually in the Italian cheese factories and 
of this about one half is imported abroad. Under these circumstances it 
is essential that Italy should take steps to prevent a shortage of rennet in 
the country. To this Cnd it is suggested: 

1) That the available calves stomachs be more completely extracted 
and that the use of lambs' and kids' stomachs be encouraged and developed. 
The latter are already employed in the manufacture of «pecorino » cheese, 
but only to a very slight extent. 

2) That the preparation of a vegetable rennet from the capituli of 
the cardoon (Cynara Cardunculus ) be encouraged. This plant grows wild 
in central and southern Italy and might well be cultivated for rennet 
production. 

3) That an attempt be made to produce coagulating enzymes from 
bacterial cultures. 

1221 - The Abnormal Composition of Fat in a Pig, Fed on Maize.— Rievel, in Zeiischnf 
fur Untersuchung der Nahnmp imd GenussmiUel , sowie der Gebrauchsgegensl&ndc, Vol. 132, 
N°. 4 pp. 178-181, Munster i W., August 15, 1916. 

The fat on the carcase of a seven months old pig was found to be quite 
abnormal. It was firm, opaque, almost dead white and chalky when freshly 

(Ed.). 


(1) See B . Feb. 1916, No. 233. 
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cut. On being melted out it solidified very quickly forming a greyish lard 
with a very smooth even surface which did not show the usual depression 
in the middle with concentric rings radiating outwards. The lard was 
hard and cut like paraffin. Its constants were determined and compared 
with those of other fats as follows: 


Abnormal | 
j ' lard 

1 

1 

Normal lard , 

Mutton 

fat 

Venison 

fat 

Solidifying point °C . . . . . 

| | 

■ 1 46-9 | 

37 - 2 - 39 -S i 

34-45 

40.05 

Melting point °C. . 

• ! 56.5 | 

26.5-2S.6 ! 

49*25 

51.50 

Solubility per 100 parts chloroform at i7°C. 

; so : 

100 1 

71 

71 

Refractive index at 4o°C. 

43-9 | 

506-509 

46.85 

44‘75 

Refractive index of chloroform solution at i7°C 41.9 j 

46.1-47.5 ; 

47-45 

4°55 

Saponification value. 

• i 159.9 ; 

196-198 1 

196 

— 

Reichert-Meisel value . . . \. 

• i 2.5 i 

0.3-0.9 i 

O.25 1 

— 

Iodine value .. 

• j 2 3 - 6 j 

46-47 

40 , 

— 

Ash per cent .. 

.! ...j 

traces 

f 

i 

— 


The fat differed so markedly from ordinary lard that it could not be 
designated as such. It more closely resembled mutton or venison fat. The 
writer suggests that the abnormal character of the lard was due to the fact 
that the animal had been fed for a long time on damaged maize. As a rule 
a maize diet causes the production of a soft and oily fat but in the present 
case opposite effects were observed and these can only be explained on the 
assumption that the prolonged feeding with the damaged maize resulted 
in grave metabolic disturbances in the pig and that these interfered with 
the deposition of fat. 

1222-The World’s Sheep and their Wool with Special Reference to the Production in 
Australasia. — Dalgety's Review, Annual Wool Number, Year XXIV, N‘\ 4, pp. 36-126. 
Sydney, July, i, 1916. 

The National Association of Wool Manufacturers in America has 
issued two tables in which are given the latest figures for the total number 
of sheep in the world, and for the world's production of wool. They cannot 
of course be taken as exact statements for in some cases the figures refer 
to pre-war periods; they are merely meant give an approximate idea of 
the situation. The tables are as follows: 


. Table I. — Distribution of sheep in the world . 


Country 

Year 

Number 

North America: 



United States Continental. 

. 1915 

49 956 000 

Hawaii.. 


76 719 

Porto Rico.. 


6 363 

Alaska . . *. 

. - 

199 


Total, United States . . 

50 039 381 
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Canada . 

Newfoundland . . . 

Mexico. 

Central America . . 

Cuba. 

British West Indies 
Dutch West Indies. 
Guadeloupe .... 


South America : 
Argentina . . . . 

Brazil. 

Bolivia . . . . 

Chili. 

Colombia . . , . 

Uruguay . . . . 

Falkland Islands . 
Other countries . 


Belgium. 

Bulgaria. 

Denmark .... 

Finland. 

France. 

Germany .... 
Greece ..... 

Italy. 

Netherlands . . . 

Norway. 

Portugal. 

Roumania .... 
Russia in Europe 
Saxony ..... 

Serbia. 

Spain ... . . * 

Sweden .. 

Switzerland . v . 

Turkey. 

United Kingdom. 
Other countries . 


Asia ; 

British India: 
British provinces. 
Native States , . 


1915 

2 038 662 

— 

97 597 

1902 

3 424 430 

— 

124 044 

— 

9 982 

— 

27 980 

— 

22 643 

— 

ii 73 i 


5 757 069 

America . . 

55 796 350 

1912 

83 545 93 i 

19 X 3 

10 653 000 

1910 

x 454 729 

1914 

4 602 317 

— 

746 000 

1908 

26 286 296 

— 

71 1 000 

— 

407 000 

America . . 

. 128 406 273 

1910-13 

12 337 867 

— 

235 722 

1910 

8 632 388 

— 

1 3x9 197 


1 309 000 

19x5 

13 483 189 

19x4 

5 45 i 570 

— 

4 000 000 

1908 

11 162 926 

— 

842 000 

*— 

x 393 000 

1906 

3 077 978 

1911 

5 269 493 

1911 

46 381 000 

— ' 

5S1S5 

igio 

3 818 997 

19x3 

16 441 407 

1911 

946 000 

1911 

160 000 

1910 

21 190 000 

19 X 5 

27 552 136 

— 

20 000 

Europe . . 

. 185077065 


23 091 955 
8 129 ooo 


Total, India 


31 220 955 
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Ceylon. 

Cyprus. 

Japan,.. 

Philippine Islands 
Russia in Asia. . 
Turkey in Asia . 
Other countries . 


Africa; 

Algeria. 

British East Africa. . . 
German East Africa . . 
German West Africa . . 

Madagascar. 

Rhodesia. 

Soudan (Anglo-Egyptian) 

Tunis. 

Uganda . 

Cape of Good Hope . . 

Natal. 

Orange Free State. . . 

Transvaal. 

Other countries .... 


. 1912 91000 

. 1912 256000 

.. • • * 9 ** 3 357 

. 1913 103 000 

. 191* 34 493 000 

. 1912 37 094 678 

. — 60 000 

Total* Asia excluding India ... 62 101 035 


8 338 023 
6 500 000 
6 439 647 
499 000 
352 000 
300 000 
830 000 
767 000 
542 000 


35 7io 843 
4 130 335 


1912 

1913 
1912 
1911 

1911 
1909 

1912 

1914 


1913 


. Total, Africa ... 64 408 848 


Oceania: 

Australia. 19x5 * 82011606 

New Zealand. ... 1913 24 465 526 


Total, Australasia , . . 106477132 

Other countries.. 10 000 

Total, Oceania . . , 106 487 132 


Total, World . . . 633 495 658 


The remarks made in the introduction appty with even more force 
to the world's wool production. Reliable statistics are available for the 
United States, Australasia and British South Africa. In other countries 
the quantities reported the previous y 7 ear are used, and in some cases where 
the report of the number of sheep has been materially altered, the quan¬ 
tity records has been modified accordingly. There is an apparent ano¬ 
maly in the increase in the number of Argentine sheep reported and the 
steady decrease of wool exports. In 1907 the Argentine census reported 
67 200 000 sheep; more recent estimates increase the number of Argen¬ 
tine sheep to 83 545.931. At the same time the wool exports have decreased 
from 178 000 metric tons in 1907-1908 to 120 000 in ±913-2914. The Na¬ 
tional Association puts forward the suggestion that the census report in¬ 
cluded shearing sheep only and made no account of lambs, and that later 
the reports included both sheep and lambs. In the absence of official Ar- 
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gentine returns the sheep figures are presented with this suggestion. The 
wool production of the world is given below. 

TabeE II. — Wool production of the world . 

Country Ebs. of wool 


North America: 

United States.288 777 000 

British Provinces. 11210 obo 

Mexico. 7 000 000 


Total, North America 306 987 000 


Central America and West Indies . 75 ° 000 

South America; 

Argentine . 264 500 000 

Brazil. 35 000 000 

Chili. 17 000 000 

Peru. 9 420 707 

Falkland Islands . 3 200 000 

Uruguay.143 293 000 

Other countries.. . 5 000 000 


Europe : 

Austria-Ungary . . . . 

France ...... 

Greece. 

Germany. 

Portugal . 

Italy. 

Russia in Europe. 

Spain. 

Turkey and Balkan States 
United Kingdom . . . . 
Other countries.. 


Total, South America 777 413 707 

. 41 600 000 

. 75 000 000 

. 16000000 

. 25 600 000 

. 10 000 000 

. 21 500 000 

. ..... 320 006 000 

. 52 000 000 

. 90 5 oc 000 

.121 200 043 

.. 30000000 

Total, Europe 803 400 043 


British India. . 
China . . . . . 

Persia. 

Russia in Asia 
Turkey in Asia 
Other countries 


60 on< 000 
50 000 000 
12 t 16 000 
60 000 000 
90 000 000 
1 000 000 


Total, Asia 273 146000 


Africa; 

Algeria. . . . 
British Africa 

Tunis. 

Other countries 


33 184000 
157 761 470 
3 735 000 
13 000 oop 


Total, Africa 207 680 4 70 
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Oceania; 

Australia and Tasmania...569 775 000 

New Zealand. ..197 866 914 

767 S41 914 

Other countries. 100 000 


Total, Oceania 767 141 914 


Total, World 2 836 519 000 


Summarising, the various parts of the world in order of production 
are as follows : 


Europe 
America 
Oceania 
Asia . . 
Africa . 


Lbs. of wool 

803 400 G43 
7S5 150 707 
767 14T 914 
2 J3 146 OQO 
20/ 680 470 


Australasian production of wool . — The oversea export of wool during 
the statistical year ended June 30 amounted to 1 619 259 bales from the 
Australian Commonwealth and 510 656 bales from New Zealand, the for 
mer being an increase of 43 571 bales as compared with the preceding 
season and the latter a decrease of 51 358 bales. These figures do hot, 
however, provide anything like a true index of the state of production 
for the past season, because of the heavy carry-over of 1914-19x5 clip 
wools (approximately 200.000 bales) to the 1915-19x6 season while there 
remained unshipped on J une 30 about 65 000 bales. The actual produc¬ 
tion of wool in Australia for export during the 1915-1916 season can there¬ 
fore be set down as 1 484 000 bales as compared with 1 775 000 bales 
for 19x4-1915. For New Zealand the corresponding figures are 510 656 and 
562 014 respectively. Adding together the Commonwealth and New Zea¬ 
land figures, a .total Australasian production of 1 994 656 bales is obtained 
as compared with 2 337 014 bales for the previouus season (or a decrease 
of 342 014 bales). Taking the comparison back two seasons, the figures 
show a falling off in production for export of 532.807 bales since 1913-19x4. 

The 1 994 656 bales produced averaged 3 227 lbs. in weight, so that 
the actual wool output for 1915-1916 was 654 032 880 lbs. The distribu¬ 
tion of :he output is given in Table III. As special features of the season, 
it ma rv be pointed out that America, Italy and Japan purchased large 
quant Lies of wool while the United Kingdom only took 41 per cent of 
the total sales as against 64 per cent the previous year. The financial state¬ 
ments of the sales in the different markets were as follows *. 
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Market 

Sydney. 

Melbourne and Geelong 

Adelaide. 

Freemantle. 

Brisbane. 

Tasmania.. . 

New Zealand. 

Australasia. i 807 979 29 9°3 53 2 

Average price per bale £16 10s xod(i). 

The gross revenue as shown above exceeded that of 1914-1915 by 
ten million sterling. 

The 1914-1915 clip was characterised by a rise in the 'proportion of 
crossbred to merino wool and in this connection it is interesting to con¬ 
trast the clips over a period ot 5 years. At Melbourne in 1911-1912, 56 per 
cent of the wool sold consisted of merino, the rest being crossbred, but in 
1915-1916 the percentage had been reduced to 48. At Geelong over the 
same period the reduction was smaller i. e. from 51 to 49 per cent. The 
increasing amount of crossbred wool on the market is attributed to the 
growth of the frozen meat trade which is gradually causing the pure me¬ 
rino flocks to be replaced by general purpose sheep i. e. sheep which are 
more suitable for the production of mutton though their fleece may not 
be quite so fine as that of the merino. Nevertheless in Queensland the 
merino is still likely to hold its own, as the recent drought there has de¬ 
monstrated clearly the special hardiness of the Peppin and South Austra¬ 
lian types and has made owners less anxious to try experimental crosses 
with English breeds. With regard to the demand for the two classes of 
wool, the war has caused an unprecedented run upon the coarser kinds 
to supply the army clothing departments. America has on the other hand 
been a keen buyer of the finer types. 

A comparison of the average weight of fleeces for the last three sea¬ 
sons is given below : 

No. of fleeces Average weight 

per bale of bale 

19x3-1914 41.56 327.2 

1914- 19x5 43.97 329.1 

1915- 1916 44.31 322.7 

These figures are not altogether a true indication of how the sheep 
are cutting as the weight of the bales varies and shows a tendency to be¬ 
come lighter. From the above figures the mean yield per sheep for 1915- 
19x6 and 1914-1915 was 7.28 and 7.41 lbs. respectively. 

The top prices made in any one year on the Australian markets have 

» 

{1} Corresponding figures for 1913-1914 were: 2527463 bales for a gross value of 
4 7& 353 or £x 3 4 $ 11 d per bale. 


No. of bales 

707 969 
349 984 
US 3 U 
1 459 
246 3/6 
22 016 
364 861 


Value 

10 429 770 
5 632 152 
1 525 972 
16 527 
4 279 498 
303 643 
7 715 970 
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been collected in Table IV and show how the figures for 1915-1916 com¬ 
pletely put all previous records in the shade. Table V indicates the course 
of quotations for the Various qualities since 1910. 

There is every indication that the clip for the present season will be 
larger than that for 1915-1916. The flocks are everywhere in good condi¬ 
tion and the owners look forward to a yield of heavy fleeces. 

Tabee III. — Destination of exports of Australasian wool 
_(1914-1915 and 1915-1916). 


* i 

I 1915-1916 I 1914-1915 

Destination J-,-;— 


J No. of bales 

Per cent of 
total export 

j No. of bales 

Per cent of 
total export 

United Aingdom. 

742 178 

41 

1 

983 355 

64 

France. 

57 345 

3 

58 706 

4 

Belgium and Netherlends. 

— 

— 

5 459 

— 

Germany and Austria. 

— 

1 _ 

1 

8 439 

1 

Italy and Switzerland. 

166 916 

1 10 

68 436 

4 

Russia, Norway and Sweden .... 

7422 

| — 

1 466 

— 

United State and Canada. 

564 433 

31 

234 896 

15 

Japan, China and India. 

H3 611 

6 

81 890 

9 

Eocal manufactures. 

156 074 

9 

J 

102 152 

7 


1 807 979 

! 

1544 799 



Tabee IV. — Top prices made for wool in the Australasian markets 
[pence per lb.) 


Year 

Greasy fleece 

Scoured fleece 

Merino 

Crossbred 

Merino 

Crossbred 

1915-1916. 

24V4 

23 Vi 

447* 

27 

1914-1915 . 

*8 7* 

IS 

28 

22 7. 

1913-1914 . 

20 1/4 

15 

28 

20 V4 

1912-1913 . 

19% 

15 s /. 

26l/ 3 

20 Va 

I9II-I9I2 . ..! 

is 1/2 

14 7. 

247. 

17% 

I9IO-I9II . i 

18 v 4 

*5 7. 

2472 

20 

I909-I9IO . 

21 

*87, 

25 7* 

2O.I/3 

I9Q8-I909 ........ 

19 

15 7 S 

23 */» 

16 7 a 

1907-1908 . 

3° 7s 

*7 7s 

2774. 

23 V« 

1906-1907 . 

IS v 4 

*7 V* 

25 

22 7a 
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Table V. — Quotations for tops on the Australasian markets at June } 30 th 

(pence per lb.). 


Counts (1) 

1909 

19 ^° 

1911 

1912 

19x3 

1915 

1916 

70's (fine quality merino) .... 

28 »/, 

29 V2 

28 

2 7 Vs 

31 Vi 

32 Va 

46 

Super 6o's (good merino). 

26 v a 

28 

26 v. 

25 Va 

29 1 /« 

30 V 2 

44 Va 

Common 6o's (ordinary merino) . . 

25 V* 

27 

25 Va 

25 

29 

30 

43 

58's (coarse merino fine comeback . 

24 

25 V t 

CO 

C* 

22 v* 

26 

26 4 / 2 

40 

56's (c'b'k fine xb.). 

21 Va 

23 1 4 

2tV* 

204/4 

23 Vi 

23 Vi 

36 V. 

50's (fine quality xb.). 

iB 1 / 4 

20 V 

18 V. 

* 7 */« 

24 V 4 

20 4 /g 

33 V 2 

46's (medium quality xb.) .... 

15 

15 % 

15 Vi 

J 4 Va 

17 Va 

17 V* 

28 

44's (rather coarse xb.). 

14 

15 % 

i 4 3 /« 

14 

46 4 /g 

16 Va 

27 

40's (coarse quality xb.). 

I2 S / 4 

*4 Va 

14 v. 

43 Va 

16 Vi 

16 Va 

26 

36 's (Lincoln and Leicester) . . . 

12 

13 V* 

13 Va 

13 v» 

16 

16 4/4 

25 


(1) The «count» number was originally used to indicate the number of hanks of 560 yds* 
per lb. of worsted yam. For example: 

lb. of 4o’s worsted yam contained 40 X 5^o = 22400 yds. of worsted 
» 6o’s » » » 60 X 56° = 33600 » » 

But in actual practice the count number represents the fineness ot the fibres rather than 
the yield of hanks per lb. In fact the yarn may be classed as Go’s for the thickness of its >am 
even if it onh yiel ded 50 hanks per lb. on account of the lack of length and uniformity in the 
fibres. 


1223 - New and Quick Method of Determining the Age of Eggs* — Grosseeld, in Mol - 
keret-Zetiung , Year 30, No 0 33, pp. 515-517* Hildesheitn, August 18, 1916. 

A new method has been devised for estimating the age of eggs. It is 
based on the fact that a new laid egg is heavier than water and that it 
gradually loses weight as its age advances. The weight of an average sized 
fresh egg in water is 4.3 gms. and decreases at the rate of 0.6 gm. per week, 
so that after about seven weeks the egg is of exactly the same density as 
water and then its weight gradually passes into minus values, as the egg 
reaches, advanced stages of preservation. 

By means of a simple areometer, the weight of the egg in water can 
be determined very quickly. The instrument is made by hugershoef, 
GUERBER and co., Leipzig and consists of a graduated tube with a metal 
basket at its base. Having placed the egg in the basket, the whole 
instrument is immersed in the coldest water available and the weight of 
the egg in water as well as its age in weeks can be read off directly from 
the graduations. The whole operation only takes a few seconds- so that 
a large number of eggs can be tested in a short time. 

Though the instrument is calibrated for an egg weighing 54.3 gms. 
and occupying a volume of 50 cc., i. e. for an average sized egg, the read¬ 
ings are sufficiently correct for practical purposes with all but very small 
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or very large eggs. Where however a greater degree of accuracy is required 
the error due to the size of the egg can be eliminated as follows : the weight 
of the egg in water is divided by its weight in air and multiplied by 100. 
The resulting figure is about 8 for a new laid egg and decreases at the rate 
of 1 per week as the age of the egg advances. For example : 

2 X 100 

an egg weighing 2 gms. in water and 60 gms. in air would be 8-— 8 — 3.3 — 

60 

between 4 and 5 weeks old. 


The areometer also affords an easier means of determining the specific 
gravity of eggs than by the use of saline solutions. With the figures given 
above. 


Specific gravity of egg = 


weight in air 

weight in air — weight in water 
60 


60 — 2 


= 1-034. 


1224 - A Study of the Preparation of Frozen and Dried Eggs. — Pennington m. E., Jen¬ 
kins M. K., Stocking W. A , et al. m United States Department of Agriculture , Bulletin 
No. 224, PP- 1 - 99 - Washington, April 28, 1916. 

In Bulletin No. 51 ( U . S. Dep . of Agr.) a report has already been made 
of the various types of eggs used in the preparation of frozen and dried eggs 
in the egg-producing districts of the United States. It was shown that in 
order to obtain the best results a certain proportion of eggs should be 
stored as ft liquid eggs », i. e. without their shells. A study of the condi¬ 
tions prevailing in the egg-breaking establishments was next undertaken 
in cooperation with the factories themselves, the results of which are set 
out in the present paper. The body of the bulletin gives an outline of the 
work done and the conclusions which should be of general interest to all 
connected with the industry. In the appendix are given details of the 
experiments which may be of use to managers of factories and to chemists 
and bacteriologists engaged in food investigations. 

This report is based on observations made in establishments scattered 
between northwestern Iowa and central Kansas, during the seasons 1911 
and 1912. Tables 1 and II give a general summary of the results of the 
bacteriological and chemical examinations of various grades of liquid 
eggs in three of the factories (D, B, and F,) The grades of eggs mentioned 
are; 


«whole eggs» 

« mixed eggs » 

<f leakers » 

«soft eggs » 

« second grade eggs» 

«taimers s eggs» 


«drip» 


= eggs merely deprived of their sheUs. 

ss a product prepared by adding yolks to whole eggs. 

=s eggs with shell and inner membrane broken. 

= eggs whose yolk appears whole before the candle but which 
breaks when opened. 

= a product prepared from & drip » and incipient forms of 
deteriorated eggs. 

= is a product made from the rejects of the candling and 
breaking rooms excluding eggs with a bad odour. It is used 
for tanning leather. 

— is the liquid egg, mostly white, which collects in the bottom 
of the breaking tray. 
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TablB I. — Bacterial counts on liquid eggs . 


Description of sample 

No. 

of 

samples 

Samples with 
over 5 000 000 
bacteria 
per gm. 

No. of organisms per gm. 

Average | 

Minimum 

i 

Maximum 



per cent 




Whites. 

39 

2.6 

350 OOO 

100 

7 500 000 

Yolks. 

54 

5-6 

530 OOO 

zoo 

7 500 000 

Whole eggs. 

47 

21.3 

2 700 OOO 

340 OOO 

II 000 coo 

Mixed eggs from D house. 

46 

0 

I OOO OOO 

5 100 

1 3 300 000 

» » » F » 

12 

8.3 

I 700 OOO 

470 OOO 

6 800 000 

Leaking eggs. 

53 

5-9 

I 300 OOO 

500 

6 000 000 

Soft eggs. 

13 

46.1 

20 OOO OOO 

130 OOO 

80 000 000 

Second-grade eggs. . . . 

14 

92.8 

35 000 000 

4 200 OOO 

92 OOO OOO 

Tanners’ eggs. 

10 

100 

76 OOO OOO 

31 OOO OOO 

150 000 OOO' 


Table II. — Chemical tests on liquid eggs: 



No. 


Ammoniacal nitrogen 


Percentage 
of moisture 

Description 
of sample 

of 

sam- 

Per 100 parts wet weight J 

Per 100 parts dry weight 

pies 

Average 

Min. 

Max. 

Average 

Min. 

Max, 

Ave¬ 

rage 

Min. 

Max. 

Whites.-. 

13 

0.0004 

0.0002 

0.0006 

0.0031 

0.0016 

0,0049 

87,37 

86.96 

88.31 

Yolks. 

23 

0,0032 

0.0024 

0,0045 

0.0076 

0.0054 

0.0103 

57,88 

53.64 

64.06 

Sugared yolks. . . . 

7 

0.0030 

0.0028 

0.0033 

0.0062 

0.0058 

0.0067 

51.12 

49-89 

53-07 

Whole eggs. 

43 

0.0021 

0.0016 

0.0024 

0.0074 

0.0054 

0.0087 

72.33 

70.23 

74 -i? 

Mixed eggs from D 
house.. 

34 

0.0020 

0.0014 

0.0025 

0.0067 

0.0046 

0.0082 

68.88 

68.33 

71.43 

Mixed eggs from F 
house. 

10 

0.0023 

0.00x7 

0.0027 

0.0071 

0.0053 

0.0082 

68.06 

67.00 

7o,8i 

Leaking eggs .... 

37 

0.0020 

0.0013 

0.0028 

0.0065 

0.0047 

0.0080 

69.63 

64.12 

72.83 

Soft eggs. 

*11 

0.0023 

0.0018 

0,0031 

0.0080 

0.0066 

0.0098 

71.24 

67.04 

72-99 

Second-grade eggs and 
drippings. ! 

14 

0,0024 

0.0008 

6.0040 

0.0108 

0.0052 

0.0182 

78.20 

7 X .79 

84.60 

Tanners’ eggs. . , . 

9 

0,0041 

0,0021 

0.0069 

0.0133 

040074 

0.0219 

69.98 

65.06 

71.89 


The average number of bacteria per gm. in the whites was 350.000, 
in the yolk 530 000 and in the whole and mixed eggs 1 800 000. The average 
amount of ammoniacal nitrogen was 0.0031 per cent of the dry matter 
in the whites, 0.0076 per cent in the yolks and 0.0074 per cent in the whole 
eggs. A comparison of these results shows that the average count of the 
whites is about half that of the yolks and that the latter contained ap¬ 
proximately one third as many bacteria as the whole and mixed' egg. 
The antiseptic action of the white may explain its lower bacterial content 
as compared with that of the yolks, whole eggs and mixed eggs. It may 
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be that the presence of soft eggs in the whole and mixed eggs offers also 
an explanation of their higher bacterial content. 

It is interesting to note that the average count of the product prepared 
from leaking eggs is not different from that of whole and mixed eggs. 
The average count of the former was 1.300.000 and for the latter 1.800.000. 
The amount of chemical decomposition was no greater in the leaking eggs 
than in the whole and mixed eggs. 

The product prepared from soft eggs graded as fit for food purposes 
contained decidedly more bacteria than the whole or mixed egg, but the 
amounts of a mm oniacal nitrogen in the two were not so very far apart. 
The average number of organisms in the soft eggs numbered 20 000 000 
per gram, as compared with 1 800 000 in the whole and mixed egg, whereas 
the percentage of loosely bound nitrogen averaged 0.0080 in the former 
and 0.0074 in the latter. The bacteria in the soft eggs were not present 
in sufficient numbers or for a sufficient length of time to affect a decom¬ 
position of the egg material. On the other hand the second grade frozen 
egg prepared from « beginning sours », (i. e. eggs with light-green whites 
and the tanners' eggs were not only heavily infected but were decomposed. 
The average number of bacteria in the former was 35 000 000 per gm. 
and in the latter 76 000 000. The amount of ammoniacal nitrogen was 
0.0108 per cent in the second-grade egg and 0.0133 in the tanners' eggs. 
The comparative data, together with the practical observations of the 
eggs used in the former product, show very conclusively that second-grade 
canned or dried eggs are unfit for food purposes. 

As the houses under observation during 1912 were three of the largest 
producers of canned and dried eggs in the United States, it is instructive 
to compare the quality of their output as indicated by its bacterial content 
with that offered for sale for food during the two years previous to the 
investigation, stiees and bates {Bureau of Chemistry , U* S. Dep. of 
Agr . Bulletin No. 158) found in a study of 312 samples of frozen eggs 
collected from different sources during the years 1909 to 1911, inclusive, 
that 58.3 per cent contained over 10 000 000 bacteria per gram. Of 216 
samples of liquid eggs obtained from the cooperating houses during this 
investigation in 1912, only 1.4 per cent were found to contain over 10 000 000 
per gram. The maximum count in the three houses in 1912 was it 000 000 
per gram, while the maximum found by Stiles and Bates was 1180 000 000. 

The difference in the bacterial count of the samples of dried eggs was 
equally as marked. Stiles and Bates found that 83.3 per cent of the samples 
purchased on the open market contained over 10 000 000 per gram. Only 
6.3 per cent of 46 samples taken in E house contained over this number, 
while in 3? house 55.3 per cent of the samples were in excess of 10 000 000. 
The maximum number per gram found in the samples of dried eggs taken 
in rgi2 was 20 000 000 for E house and 200 000 000 for F house, and in 
the samples collected between 1909 and 1911 by Stiles and Bates 210 000 060 
It is known in the case of F house that the raw material was of good qua¬ 
lity and that the bacteria increased during desiccation. 

The samples studied by Stiles and Bates represented not only frozen 
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and dried e f ggs prepared from good eggs by the best methods known at 
the time, but also products made from unfit raw material. These compa¬ 
rative data speak well for the quality of the product prepared by the new 
methods in the three houses under investigation. 


CONCEUSIONS. 

1) Eggs commonly used for breaking stock by reputable firms are 
small and oversized eggs, dirty and cracked eggs, and shrunken eggs. 

2) In order to check deterioration, the eggs should be held in chilled 
surroundings before and during the process of candling, breaking, and 
mixing preparatory to freezing or drying. The temperature of the store 
room should not be higher than o° to i°C., that of the candling room io« 
to I3°C., that of the breaking room 15 0 to i8°C. 

3) All eggs, even during the spring months, should be candled pre¬ 
vious to breaking. 

4) In order to insure well candled eggs going to the breaking room, 
the system of candling should be such that the work of the individual 
candlers is checked. 

5) In order to prevent waste, the eggs difficult to grade should be 
set aside by the regular candlers to be recandled by an expert. 

6) All eggs used in the preparation of frozen and dried eggs should 
be graded out of the shell as well as by the candle, because certain heavily 
infected eggs, such as sour eggs and eggs with green whites, can only be 
detected when broken. 

7) * n order to insure a good product, bacterial cleanliness and care¬ 
ful grading must be obtained during the process of preparation. 

8) The fingers of the breakers should be kept dry and clean. 

9) In order to prevent waste and to insure good grading, not more 
than three eggs should be broken into a cup before emptying. 

10) Good eggs should not be saved when a bad egg has been broken 
into a cup with them. 

11) White and yolk are contaminated less by the mechanical than 
the shell method of separation. Only clean eggs should be separated by 
the latter process. 

12) The percentage of «rots » rejected on candling and the number 
of organisms in the liquid egg increase as the season advances. 

13) Canned eggs with the majority of samples having counts of 
less than 5 000 000 bacteria per gram, and with 100 000 B. coli or less can 
be prepared in the producing section from regular breaking stock, provided 
strict cleanliness and careful grading have been observed. The ammoniacal 
nitrogen will very seldom be over 0.0087 P er cent of dry matter. 

x 4 ) A second-grade frozen product piepared from eggs showing 
incipient decomposition to the senses, such as <c beginning sours » and eggs 
with green whites are not only heavily infected but chemically decomposed. 
These eggs are unfit* for food purposes. 
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15) Only two grades of canned eggs should be prepared when grading 
eggs out of the shell, namely, food egg and tanners' egg. 

16) Leaking eggs handled on special trays between candling and 
breaking room and graded carefully are as fit for breaking as regular 
breaking stock. 

17) Tanners' egg contains markedly larger numbers of bacteria 
and larger amounts of ammoniacal nitrogen than does food egg. 

18) The control of the supply of air to drying belts to prevent sa¬ 
turation from the liquid egg is an important factor in preventing multi¬ 
plication of bacteria in the product during the process of desiccation. 

19) The amount of ammoniacal nitrogen in desiccated ’egg is not 
a reliable index to the quality of the raw material from which it is prepared, 
because this substance is volatilized unevenly during the process of de¬ 
siccation. 

20) The following eggs should be discarded during grading: Black, 
white, mixed and sour « rots », eggs with green whites, eggs with stuck 
yolks, musty eggs, mouldy eggs, « blood rings », eggs containing diffuse 
blood, and eggs with abnormal odour. 



Ply ANT DISEASES 


DISEASES NOT DDE TO PARASITES 
OR OF UNKNOWN ORIGIN. 

1225 - Mottle-Leaf of Citrus Trees in Relation to Soil Conditions. — i^yman, j., briggs- 
J. C. A., and McIvANE J. W.,in Journal of Agricultural Research , Vol. VI, No iq, pp. 721* 
739/pi. XCVII Washington, D. C., 1916. 

Mottle-leaf of Citrus trees is characterised by the disappearance of 
the chlorophyll from parts of the leaf beginning at the points which are 
furthest away from the mid-rib and the larger veins. As the alteration 
progresses the yellowish spots increase in size, and finally unite, until the 
only remaining chlorophyll is confined to narrow areas along the veins. 
In advanced stages there is a marked decrease in the size, quality and 
yield of the fruit. No organism has as yet proved to be associated with 
this condition, but it is generally stated that the nematode Tylenchulus 
semipenetrans Cobb' (1) is widely distributed in districts infected with 
mottle-lead. 

Mottle-leaf is found in most Citrus fruit plantations in California, 
but it is more prevalent in some districts than in others. All the Citrus 
fruits grown in California are affected, including the Washington Navel, 
Thompson Improved Navel, and Valencia orange, grapefruit, tangerine 
and lexnon. 

Other conditions being equal, the buds grafted on to C. aurantium 
are more susceptible than those grafted on to C. sinensis; in a mixed 
grove of Washington* Navel and Valencia oranges both varieties were 
equally attacked. 

Orchards manured with organic substances, such as stable manure 
or dover crops, usually did better than those treated with chemical ferti¬ 
lisers. In the latter case the changes induced are always more extensive 
than when nitrate of soda alone is employed. 

The experiments in question indicate that the origin of the disease 
must be sought in the conditions of growth and more especially in the 

m): 


(1) See B. July 1915, No. 776. 
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chemical composition of the soil. The conclusions are based upon a field 
%nd laboratory study of 130 orange groves and 45 lemon groves mainly 
situated in Riverside and San Bernardino Counties, California.'The per¬ 
centage of mottled leaves was determined by examining 10 to 12 typical 
trees in each grove. A soil sample 3 feet in depth was taken near each tree, 
each foot sample being kept separately. These samples were analysed, 
*fpr humus, organic carbon, mineral carbonates, bicarbonates and total- 
nitrogen. The most striking results are shown in Tables I and II. 

The moisture equivalent is a measure of the moisture retentiveness 
of a soil, and is numerically equal to the percentage of moisture which 
a given soil is able to retain in opposition to a centrifugal force 1000 
times that of gravity. The finer the soil particles the greater is the 
moisture equivalent. 

The following facts can be gleaned from tables I and II: 


Table I. — Analysis of orange grove soils , grouped according 
to percentage of mottled leaves , each group * containing about 20 groves. 




Percentage of — 

• 1 


Ratio of — 


{ 

Moisture 1 


! 

Humus 

Total 

nitrogen 

Organic 

carbon 

Mineral 

carbon¬ 

ates 

Mineral j 
bicar¬ 
bonates 

Humus 
to 1 
lime j 

, 

Carbon , Nitrogen Nitrogen 
to ; to ’ to 
humus j humus | carbon 

; Mottled 
equiva- 1 

lent | leaves 

1 

I 

0.XI9 

0.036 

0237 

0.069 

0.023 

I.72 

2.50 

O.3O3 

0.152 

i 

II .3 

88 

2 

O.I42 

0.036 

O.256 

O.066 

O.024 

2.15 

1-54 

0.254 

O.I4I 

12.4 

64 

3 S 

OU70 

0.039 

O.254 

O.093 

j 0.026 

I.S3 

1.67 

0.229 

0.154 

11.6 

43 

4 

0.165 

O.O39 

0*255 

0.080 

O.027 

2.06 

1-65 

0.237 

0.153 

12.6 

19 

5 

O.244 

O.039 

0.261 

0.068 

0.020 

3-59 

i -93 

0.159 

O.I49 

11.9 

8 

6 

O.2O4 

0.038 

O.263 

O.O79 

1 

0,028 

2.58 

1.78 

! 

| 0.186 

O.I44 

12.8 

X 


Table II. — Analyses of lemon grove soils , grouped according 
to percentage of mottled leaves, each group including 8 groves. 


§* 

O 

Percentage of — 

Ratio of — 

Moisture 

Mottled 

leaves 

Humus 

Total 

nitrogen 

Organic 

carbon 

Mineral 

carbon¬ 

ates 

Mineral 

bicar¬ 

bonates 

Humus 

to 

lime 

Carbon 
to ; 
humus 

Nitrogen 

to 

humus 

Nitrogen 

to 

carbon 

equiva¬ 

lent 

X 

0.066 

0.036 

O.24I 

0.062 

0,023 

1.06 

2.74 

<3.545 

0,149 

IG.X 

92 

2 

0.081 

O.033 

O.258 

O.050 

0.024 

I.64 


0.407 

0.128 

10.6 

87 

3 

0.087 

O.037 

0.265 

O.073 

0.029 

1,19 

3.05 

; °-4 2 5 1 

0.139 

ix.8 

82 

4 

0,072 

0.033 

O.237 

6.097 

0.029 

0.74 

3.29 

i 0458 ! 

O.139 

11.0 

76 

5 

0.070 

O.033 

0-253 

0.089 

0,029 

0.79 

3.61 

| 0-471 

0,126 

ix.8 

5 § 
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OENERAXmES 


The results of the soil analyses show that in the case of the oranges 
there is a marked inverse correlation between the humus content of the 
soil and the percentage of mottling, the latter tends to diminish as the humus 
content increases. A statistical study of the data shows that 50 per cent 
of the cases of mottling can be accounted for by the low humus content 
of the soil. The humus content of the lemon soils studied averages less 
than 0.1 per cent, an amount which is too small to produce a normal 
growth, and which is nearly always associated with mottling. 

No correlation was found between the proportion of mineral carbonates 
in the soil and mottling; it was noticed that in lemons the mottling de¬ 
creased slightly as the mineral carbonates increased, but the changes were 
so slight that it cannot really be considered as a case of correlation. In all 
the soils examined the lime content is low, and its application in large 
quantities benefits lemon trees more than orange trees, more especially 
when the soil is rich in humus. 

There is no relation between the total nitrogen and mottle-leaf either 
in oranges or in lerngns. The greater the proportion of organic carbonates 
with regard to the humus, the more the leaves of the tree are attacked; 
and in the same way, the more proportion of humus is raised the more 
the disease is checked. This does not prove that humus is the organic sub¬ 
stance best fitted to give rise To the development of healthy and normal 
leaves, but it shows that in a soil which is able to convert organic matter 
into humus, the organic matter, during the process of decomposition, 
passes through stages when it is very readily absorbed by the plant roots. 
Addition of organic substances which can readily be assimilated to the 
soil is therefore suggested as a new means of checking the attacks of mot¬ 
tle-leaf. 


DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER LOWER PLANTS. 

1226- Climatic Conditions as related to Cercospora beticola.. — pool, v. \\\ and 

Me Kay, M. B., in Journal of Agricultural Research , vol. VI, n. 1, pp. 21-60, fig. i-io, 
PL III-IV. Washington, D. C., 1916. 

Experimental work on the subject in hand leads to the following 
conclusion: 

1) The life of the fungus Cercospora beticola wintering in sugar-beet 
top material varies according to the environment. When exposed to out¬ 
door conditions the conidia die in one to four months; but when kept dry 
they live as long as eight months. The sclerotia like bodies, which are more 
or less embedded in the tissues of the host, are more resistant than the co¬ 
nidia, living through the winter when slightly protected, for example, 
in the interior of a pile of sugar-beet tops or buried in the ground at a depth 
of 1 to 5 inches, and become a source of infection for the succeeding crop. 
Notwithstanding the difference in temperature and soil moisture condi- 
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tions similar results were obtained from wintering experiments at Rocky 
Ford, Colorado and Madison, Wisconsin. 

2) Climatic conditions and the development of the leaf spot can only 
be correlated when all records are taken at the same relative positions, 
as shown by comparison of the Weather Bureau records and the records 
taken among the plants and 5 feet above the field. 

I 3) The maximum temperature early in the season is much higher 
near the ground than it is 5 feet above, but the difference diminishes as 
the season advances. 

4) Throughout the season the maximum humidity was higher among 
the leaves than 5 feet above the field. Early in the season while the plants 
were small the humidity remained above 60 longer each day at 5 feet above 
the field than among the plants near the ground; but after the plants 
attained a good size this condition was reversed. Because of this difference 
only records collected among the leaves should be considered in correla¬ 
ting climatic conditions and conidial production and infection. 

5) The effect of rainfall and irrigation on the increase of relative 
humidity and its duration is apparently much the same. 

6) Thermal tests with artificial cultures showed that: • 

a) exposure to constant temperatures of 35 0 and 36° C. is fatal to 
to the growth of the fungus; 

b) growth occurred when cultures after exposure for 3 days to 
either of these temperatures, were changed to 30.8°, and also when they 
were held at either for 8 hours and then at 20° for 16 hours; 

c) a temperature of 40.5 0 was fatal in all combinations tested. 

7) Temperature and relative humidity influence the production 
of conidia and infection in much the same way. A temperature of 8o° to 
90° F., with a night minimum preferably not below 6o°, is most favour¬ 
able to conidial production, while it is checked by a temperature of ioo° 
or more, and is greatly checked by a range from below 50° to 8o°. A maximum 
humidity ranging above 60 fof not less than 15 to 18 hours each day in¬ 
duces a good growth of the fungus. 

8) Because of the greater degree of moisture on the lower than on 
the upper side of the leaf the conidia are generally more abundant on the 
lower surface of the spots, but because of the action of rain and wind they 
disappear more rapidly from the upper surface. 

1227 - The Susceptibility ol Phaseolus vulgaris to Haricot Rust (Uromyces 
append iculatus) (1), — Jordi, E., in Zeitschrift fur Pflanzenkrmkheitm, Vol. 261 
* Nos. 6-7, pp. 3 74 “o 75 * Stuttgart, Sept. 16, 1916. 

In 1915 the writer cultivated 5 varieties of Phaseolus vulgaris (Qhne 
Gleichen, Blaue Speck, Sans Viacre, Phanomen, Klosterfrauen). The three 
first were grown in one field, and the other two together with the first 
one, in a second field. 

The second field, 98 yards long by 27 yards wide, was divided into three 


(Ed.). 


RESISTS 
PLANTS , 


(1) See B. August 1916, n. 933. 
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equal parts, the first being planted with Phauomen, the second with 
Klosterfrauen and the third with Ohne Gleichen. By September 15, T915 
the writer had been able to prove that Phauomen was very severely attack¬ 
ed by rust, while Klosterfrauen on the next plot was attacked very slightly. 
The third plot planted with Ohne (rleiehen behaved exactly like the first. 

The first field planted with the three first mentioned varieties was 
attacked fairly severely all over. 

1228- The Resistance of Lucerne to Pseudopeziza Medicaginis in Uruguay 
Attributed to the Use of Nitragin. — See No. nSo ot this Bulletin 

1229- Diseases and Insect Pests which Attack Rice in Java. — Rutgers, a. a. i y . f in 

Veymanma , Year 27, No 6, pp 113-^ 12 Batavia, i<ji(> 

Rice iii Java is very considerably damaged by diseases and enemies 
of one sort or another. For the last four years the total loss of plantations 
was estmated at an average of 242 172 acres. In addition there is a consi¬ 
derable loss due to the decreased productivity when the rice is attacked by 
insects. In iqi2 complete failure of the crop was caused in several parts 
of the island by insects. The monetary loss was estimated at about 
T. 200000. 

Although most of the diseases and pests have been fully investigated, 
the relations that exist between the methods of cultivation and the attacks 
of the pests still require further study so that means of suppressing the latter 
can be discovered. 

Most of the mischief is done by insects; fungal diseases are not of 
of any great importance. Diseases due to climate or to soil conditions some¬ 
times play quite a large part. 

The following pests are mentioned: 1)« Omo Mentek», root rot caused 
by shortcomings of the soil; to combat this disease improvement of the soil 
by cultivation should be aimed at; above everything stagnant water should 
be avoided, as it encourages de-oxidation of the soil; 2) «Omo Djenoe», 
caused by Tilled a horrid a, only once seen in Java without doing much 
harm; 3) «Djamoer Parah», caused by Ustilaginoidea virens; the cases ob 
served are rare and the losses inconsiderable: 4) blotches on the leaves 
are caused by Napidadium, Hdminthosporium and Piricularia spp.; it 
remains to be proved whether the attacks of these fungi can result in a to¬ 
tal loss of the plant; 3} Sclerotim Roljsii which sometimes leads to the loss 
of several leaves; 6} «Omo Wereng», caused by the Cicadellidae or by the 
Ddphacinae, which can result in serious losses; the insects attack the flower¬ 
ing stems which in consequence produce no caryopsis; 7) «Omo Walang 
sangit )>, caused by Leptocoma acuta ; this insect attacks the young grains 
and sucks out their contents; the loss can be considerable; 8) «Omo Lena- 
bing», caused by Antestis histrio (Pentatomidae) or by Nezara viridula , 
N. griseipennis and Podops vemiculatiis; these insects by attacking the 
stems prevent the ripening of the caryopsis; 9) «Omo Soendep», caused 
by Schoenobius bipunctifer or by Scirpophagct sericea, Sesamia inferens 
or Chilo sp., all these insects make their way into the flowering stems 
where the larvae bring about a total loss; «Omo Soendep» is one of the 



DISEASES 03 ? VARIOUS CROPS 


1709 


worst enemies of rice cultivation in Java; 10) « Omo Poetih », caused by 
Nymphulct stagnalis or Cnaphalocrocis jolinalis, these insects attack the- 
leaves which they feed upon; to destroy them it is only necessary to flood 
the rice plantations; n) several other insects such as Cirphis unipunctaia , 
Psalis securis , Melanitis leda and some of the Hesperidae, which also feed 
upon the leaves and at times do a good deal of damage; 12) Tinea sp. which 
can lead to serious losses in stored rice; 13) Cecidoniyia sp. and another 
Dipteran hitherto unidentified which sometimes attack the nurseries; 14) 
Calandra oryzae, which attacks shelled rice; 15} among the mammals are 
rats which can do a great deal of harm in the plantations, and birds also, 
especially Munia oryzivora which is a perpetual source of danger, necessi¬ 
tating a continuous watch being kept in the plantations when they are dry, 
so that the intruders may be driven off. 

1230 - On the Reappearance of Mildew ( Phytophihora infestans) in the Haulm 
of the Potato. — Eriksson, J., in Comptes rendus hebdomadal?e$ des Seances de VAca¬ 
demic desSciences, Vol. 163, No. 4, pp. 97-100. Paris, 1916. 

The writer has drawn the following conclusions from his further in- 
, vestigations of Phytophihora infestans: 

x) In the field the disease does not appear until 3 or 4 months after 
the tubers are planted. In Sweden the first attack varies from the middle 
of July to the end of September according to the weather. 

2) In the first outbreak of the disease which comes at the end of 
the summer the leaves are seen to have large, distinct, black patches espe¬ 
cially the mere vigorous ones which spring from the base of the plant, 
at the same time the lower surfaces are covered with a fine greyish dust. 
At the end of 2 or 3 days the black patches begin to invade the tubers. 
Damp and misty weather encourages the growth of the fungus. 

3) Where the tubers are planted in frames in January the first tra¬ 
ces of the disease appear in the middle of April when the stems and leaves 
are fully developed. The tubers are at this time as well developed as are 
those of field grown potatoes at the end of the summer. 

4) After the early appearance of the fungus in the tubers in hot¬ 
beds the stems and the petioles are invaded and take on a greyish colour. 
The petioles often become thread-like but the blades remain green without 
showing any sign of the disease. 

5) On the first day several zones can be distinguished in the dis¬ 
eased patches. Starting from the middle and radiating outwards there are: 
a) a dark brown region verging upon black; b) a velvety grey region; c) a 
pale yellow region free from rust; d) a region of healthy dark green which 
lies about 10 mm. away from b. 

* 6) In the dark green region and in the adjoining pale green part the 

cells axe normal, with nuclei, chlorophyll grains etc. Only the cytoplasm 
of the cell differs from normal cytoplasm. 

With the help of powerful magnification the presence of black spots 
in the plasma between the chlorophyll grains has been shown. No other 
trace of the mycelium has been discovered either in the cells or in the ad¬ 
joining spaces. 
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7) Ill the primary phases the structure of the cytoplasm of the cell 
undergoes changes. The grains of chlorophyll are 011 the verge of disin¬ 
tegration (chlorophyll disintegration phase) and at the same time the plas¬ 
ma itself is granular. 

8) In the following phase the structure of the cytoplasm alters: 
the chlorophjdl grains are broken down, the whole mass of plasma seems 
to be more granular and contains numbers of nucleoli (4 to 6) (nucleolar 
phase). As a result of the disintegration of the chlorophyll the leaves turn 
black. 

9) This phase is followed by another in which greater changes come 
about. The plasmic granules gather together in certain parts of the cell, 
especially in the palisade tissue of the parenchyma. The plasmic mass of¬ 
ten lies within them. Sometimes the collection of granules is found in the 
middle or it may lie towards the wall nearest to the epidermis. The nucleoli 
are replaced by cytoplasmic granules of irregular shapes (maturation 
phase). 

10) The plasma within the diseased cell from the very beginning 
is of two kinds: there is the plasma of the host and that of the fungus. They 
are intimately mingled and form a symbiotic association which, inherited 
from the parent plant, spreads from cell to cell. The writer speaks of this 
plasmatic association as «mycoplasma». At a certain stage in the de¬ 
velopment of the nurse-plant a struggle begins between the two, which 
ends in a victory for the fungus. 

11) At this, time the plasmic body leaves the cell and penetrates 
into the intercellular spaces where it begins to form the mycelium. The 
plasma bores through the cell wall where the granules are specialty thick 
(mycelial stage). 

The*plasmic mass becomes filamentous, the filaments being either 
simple or branched, according to the size^ and shape of the intercellular 
space. If the plasmic mass makes its escape at the outer end of a palisade 
cell it becomes a fine thread wdiich gets in between the epidermis and the 
cells below. At the inner end one often sees a large vesicle entirely or part¬ 
ly empty, its contents having been discharged into the filament. 

12) The development of the mycelium seems to proceed in two di¬ 
rections; some remain thin and show separate nucleoli. Some of these break 
off from the filament as separate structures and develop into oogonia. The 
writer distinguishes these filaments as female. Other of the filaments in¬ 
crease in size and their contents are evenly distributed throughout their 
length. These strands branch irregularly and often give rise to forks which 
may develop into antheridia. These are described as male filaments. 

13) Fertilisation occurs between the ripe antheridia and oogonia 
giving rise to an oospore. The oospores appear either singly or joined in 
twos and threes in the disorganised cellular tissue of the diseased patch. 
They are spherical, 20 p, to 38 (x in diameter, with thick, smooth walls. 

14) The oospores can germinate as soon as they are formed. They 
are in no sense resting spores to insure the survival of the fungus after 
the winter, but true summer spores whose life has a very, definite duration. 
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15) Having reached the inner opening of a stomate the oospores 
develop giving rise to two or three fine branches which emerge b3 T the sto- 
mate. As soon as these filaments are formed they can produce a terminal 
spore, ovoid or lemon-shaped, which can also develop into a longer filament 
with branches. Then the conidia are borne on the ends of the branches (ter¬ 
minal spores) or in little swellings of the filament (lateral spores). 

r6) The first conidia germinate as do the sporangia. Their contents 
are differentiated into 8 distinct zoospores which are freed through an opening 
in the apex of the sporangium; they can begin their development as soon 
as they are formed. The w r hole evolution, from the disintegration of the 
chlorophyll grains of the cell host to the time when the zoospores are li¬ 
berated, is probably accomplished in one day. The fungus is propagated 
after this stage by the zoospores. 


1231-The Disease of Potatoes known as “Leak ”, caused by Rhizopus nigri¬ 
cans and Pythium de Baryanum. — Hawkins, I v . A., in Journal of Agricultural 
Research , Vol. VI, No 17, pp. 627-640, Fg. 1, PI. XC Washington, D. C., 1916. 

The tuber-rot of potatoes known as potato «leak>' is a disease of 
considerable importance in the delta region of San Joaquin River in Ca¬ 
lifornia, where potatoes are cultivated on a very large scale. As a rule the 
disease appears soon after harvesting, in the hot weather, in warehouses 
and during transport and it cften ruins whole shipments. Xo exact data 
could be collected as to the losses but in 1915 for an area of 400 000 acres 
the loss probably lay between £. xo 410 and £. 31 250. 

The first sign of the disease is the appearance of a small brown disco¬ 
loration around a wound of some kind, such as is easily made with a hoe. 
In more advanced stages the entire surface of the potato is discoloured, 
the tissues soften and shrivel; if tubers in this condition are crushed a 
brownish watery liquid oozes out. 

Although Rhizopus nigricans Ehren. can produce a tuber-rot similar 
to that occuring iu leak, this fungus has not been isolated in field experi¬ 
ments from tubers affected with leak. In numerous cases Pythium de 
Baryanum Hesse has been isolated and must be regarded as the most common 
specific cause of the disease; inoculation experiments have given positive 
results. The mvcelkim is irregularly branched, with conidia borne either 
terminally or intercalate, they are spherical with an average diameter 
of 22 p. They germinate as soon as they are placed in w T ater at the ordinary 
room temperature. The oogonia are spherical and vary from 15 to 25 p. 
in diameter. The antheridia either occur on the same filament with the oo¬ 
gonia or on an adjacent filament. The oospores are smooth, spherical 
and thick-walled, with an average diameter of 16 \x. 

Pythium de Baryanum is common throughout the delta region of 
the San Joaquin River, and if infected soil is placedincont act with wound¬ 
ed tubers they are readily infected with the disease. As a great many of 
the injuries are probably inflicted with the hoe when the potatoes are dug, 
great care in digging is recommended, and a careful sorting out of all the 
wounded tubers. 
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1232- Fusarium oxysporum and F. iricothecioidos in their Relation to 
Tuber-rot in Potatoes. — Link, G. K. K., in The Botanical Gazette , Vol. IyXII, No 1, 
pp. 169-209,, Fg. 1-13. Chicago, HI., September 1916. 

Fusarium oxysporum Wilcox and Link is identical with F. tricho - 
thecioides Woll. 

Tuber-rot and decay of the whole plant are produced by F. oxysporum 
in the same way as by F. trichothecioides. The withering of the haulm 
is due to the destruction of the roots and the blocking of the xylem ele¬ 
ments in the stem; in mild cases the disease is characterised by such symp¬ 
toms as discolouration and drooping of the leaves and by the appearance 
of aerial tubers. 

In the conditions that one meets with in the field and in stores F . 
oxysporum seems to be more definitely the cause of decay than is F. tri¬ 
chothecioides, while the latter appears to be responsible for rot in the tubers. 
The optimum and maximum temperatures for F. oxysporum are higher 
than those for F. trichothecioides which develops well from 8° to io° C. 
These facts can in part explain the different effects of the two fungi. F. 
oxysporum increases and spreads more rapidly than F. trichothecioides , 
a circumstance which can be correlated with the greater need for oxygen 
IShown by F. oxysporum , and which explains why the fungus invades the 
xylem elements. 

The two species both possess marked powers of’Utilising organic mat¬ 
ter of all kinds in their metabolism. F. oxysporum has this faculty in the 
greater degree and can make use of more varied substances than can F. 
trichothecioides , but the destruction of the organic matter is not so complete. 

The growth in F. oxysporum is less readily arrested than is the case 
in F. trichothecioides. Solanine is not toxic to either species, although in 
the case of F. trichothecioides it seems to check the growth. 

1233 - Urophlyctis A/falfae on Lucerne (“ tumeurs marbrees ”) in France. — 

Arxaud, G., in Journal tVAgriculture pratique , Year 80, N. S,, Vol. 29, N. 17, pp. 291-293, 
fig. 58. Paris, August 1916. 

, The Station of Plant Pathology in Paris received specimens of lucerne 
from Villepreux (Seine-et-Oise) which were attacked by Urophlyctis Al¬ 
falfas at the base of the stems. 

The soil of the fields from which the specimens were taken was dry 
and permeable and cuing to the lack of water was not really suitable 
for lucerne. The disease had developed irregularly. To check the disease 
it is best to plough up the lucerne in infected fields and replace it by some 
other crop. 

1234- Stilbella Heveae and Ustill in a. zonata, Pests on Rubber in Sumatra.— 

„ Vrtens, J. G. C., in Me dededin *en van den Adviseut dev . 4 . T 7 . R. 0. S., No. 5, pp. 66-68. 
MMan, 1916. 

* The mycelium of Stilbella Heveae spreads out into fine white threads 
over the young shoots and leaves of the rubber tree. Soon the leaves which 
have been attacked lose their colour and die, and are left hanging on to 
the branches by threads of the mycelium. 1 

The writer has been able to show that the disease can be stamped out 
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by gathering together and burning the infected stalks and leaves. The 
damage caused by the disease is comparatively insignificant. 

In the same paper there are reports of two cases of Ustulina zonata 
on rubber at Deli (Sumatra). 

In' the Federated Malay States this fungus does a great deal of harm 
in rubber plantations as sharpies has recently stated (1). It attacks 
the wood, having effected its entrance by means of the holes made by min¬ 
ing insects or by other wounds. This disease is probably very contagious. 

As a means of prevention the writer advocates the removal of all dead 
wood that could shelter insect pests from the plantation. 

1235 - Botrytis (c/nerea?) and Rhizopus {nigricans?) as the cause of Hot 

in Strawberries in the United States. “ Stevens, X. K , in Journal of Agricultural 

Research , Vol. VI, Xo. io, pp 361-366, PL XIAX-I,. \Vashin$rton, D. C., 1916. 

Strawberries sent out from the Southern States are very often spoilt 
by Botrytis {cinereal) and Rhizopus {nigricans ?), which cause rot during 
shipment and on the market. The pathological processes are very differ¬ 
ent in the two cases. 

Botrytis sp. ~ — The mycelium penetrates into all parts of the berry 
it fills up the intercellular spaces with a network of hyphae which surrounds 
the cells and tissues so that the berry keeps its shape and only undergoes 
a slight shrinkage without much loss of juice. 

The hyphae readily dissolve the middle lamella and are able to pene¬ 
trate into the cells where they very quickly bring about the disintegration 
of the proptoplasmic contents so that the nucleus can no longer be dis¬ 
tinguished. 

j Rhizopus sp. — The berries become fiattenend and there is a consid¬ 
erable loss of juice. The mycelium of the parasite normally develops quite 
near the surface of the berry in the outer 6 or 8 cell layers, and only very 
rarely does it make its -way into the cells. 

The nuclei of the cells persist in apparently normal condition until 
the cytoplasm has almost entirely collapsed. Under very dry conditions 
(a dessicator with concentrated sulphuric acid) Rhizopus sp. develops to 
such an extent that it extends to the middle of the berry; in this case the 
hyphae are often found inside the cells. 

It is rare to find both parasites in the same berry. But often Botrytis 
sp. is found with Fusarium sp, or with AUernaria sp., or Rhizopus sp. 
is found with Fusarium sp. In these cases the two mycelia mingle in the tis¬ 
sues of the berry, but they may also occupy two distinct zones with a marked 
line of division as is the case with Botrytis sp. and AUernaria sp. 

It is possible that Rhizopus sp. can occur in a region originally infect¬ 
ed by Botrytis sp. or by some other fungus. The writer's researches how¬ 
ever point to the conclusion that Rhizopus sp. is not dependent upon 
the presence of any other fungus in its attacks on strawberries during ship¬ 
ment or on the market. 


(i) See B. Jtily, 1916, X* 813. 


{Ed.) 
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1236 - Researches on the Dodder of Flax {Cu scuta Epilinum ) in Germany. — 

Oberstkint, in Ulustrurtc hmdwirlschaffhokc Katun \ Year Vg No. 7>\ Pl>. .■vVv'fl.U). 

Berlin, Sept. 27 , 1916. 

Hitherto dodder has only appeared to a slight extent upon flax in 
Germany. In the literature of the subject there are records of its appear¬ 
ance in large quantities in Saxe-Altenbourg (1904), in Bavaria (1905-06) 
in the Grancl-Duchy of Reuss, in West Prussia and in Posnania (1908), 
Duiing the last year it has also been reported from Silesia having proba¬ 
bly been imported with flax from Russia (1). 

The writer profited by this opportunity to investigate the germination 
of the seeds and the question of their different plant hosts. The work was 
carried out in the Seed Testing Station of the Silesian Chamber of Agri¬ 
culture. On 13 April 1916, 100 seeds of dodder were sown and allowed to 
germinate in 4 sets of sterile sand. After 3 days 29, 30, 19 and 39 per cent 
of the seeds had begun to germinate; 3 days later the percentages were 
increased by 15, 15, 19 and 5 respectively; 10 clays after sowing the per¬ 
centages of seeds which had germinated were 45, 48, 51 and 44. A germi¬ 
nation experiment carried out at the same time with C. Tnfolii and C. 
racemosa, but using the method employed for clover, gave the following 
results: with C. Tnfolii the maximum number of seeds which had ger¬ 
minated after 24 hours was 2 per cent; while with C. racemosa the percent¬ 
ages were 4, 8, 4 and 9 after 5 days and 18, 25 16 and 26 respectively 
after 24 days. 

All these experiments therefore confirm the opinion which is gener¬ 
ally held, namely, that the dodder of flax, owing to its relatively high 
germination, is well adapted to the short duration of its principal plant 
host. 

Pot experiments with dodder seeds gave flourisliing plants from June 
and Jufy onwards; they developed equally well on red clover and on flax, 
although the former appears to suit them less well. The red clover however 
suffered less than did the flax which was often completely choked during 
the course of its growth. Good flowers were only obtained when the flax 
was slightly attacked by dodder. The dodder flowers equally well on red 
clover and on flax if the pots are watered from time to time. 

Dodder which was grown on red clover produced ripe seeds just as 
it does on flax. Ripe seeds were also obtained from dodder 011 Ltdhyrm 
Afthaca and on Vida hirsuta , which had accidentally found their way 
into the pots with the flax. 

The results embodied in this paper are not in entire agreement with 
Ijhose obtained by previous workers so that further work upon the sub¬ 
ject is still required. 


; iv 6) ^ B ' January, 1913, N° 75 - * {Ed.), 
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1237- Seeds of Weeds and of Cryptogamic Diseases observed in Sowing Cereals from 
the Maritime Province of Eastern Siberia. — See n« 1171 of this Bulletin. 

1238 - An Attempt to Destroy Wild Mustard (Brassica S inap istrum), in Fields 
of Cereals. — Dusskrre, C., in Travaux de Chimie aliment am et d'Hygiene , Vol. VII, 
Pari t>, pp. 357-358 Berne, 1916. 

In order to replace the sulphates of iron and copper, and powdered 
kainite, which have been used hitherto to destroy wild mustard and are 
now expensive and difficult to procure, the writer made experiments in 
spraying with a 20 to 30 per cent solution of potassium chloride, which 
can be procured in sufficient quantities at its original price. Trial was made 
on April 28,1916 on an oat field atEcublens (Vaud), which was overgrown 
with wild mustard, the plants having 2 or 3 leaves unfolded. The result 
was very satisfactory: the plants touched by the liquid were completely 
shrivelled up; the few which had received less of the solution withered and 
appeared to be very sickly. The field in this way was cleared of this weed 
and the oats developed vigorously. Plants of Ranunculus sceleralus which 
were common in the field were also destroyed. 

The writer suggests that more concentrated solutions should be em¬ 
ployed (55 lbs. of a 30 per cent salt in 22 gallons of water) and that it should 
be sprinkled on to the plants by means of a vine sprayer on a fine morning 
after heavy dew. For a field that is badly infested one must reckon about 
352 lbs. of salt dissolved in 1092 gallons per acre; the solution is prepared^ 
simply by placing the proper amount of the solid in a bag and suspending 
it in the measured amount of water. This treatment has no bad effect 
upon the cereal and represents, in fact, a very fair amount of potash manure, 
which can only have beneficial effects upon the harvest. 


INJURIOUS INSECTS AND OTHER TOWER ANIMATS. 

1239 -Animal Pests on Cultivated Plants Observed by the Entomological Bureau of generalities 
Stavropol in 1914 .— UVAROV, B., in Rapport suy les iravmx du Bureau eidomologtque 
ds Stavropol an Cancase pour Vannee 1914, pp. 102-105. Petrograd, 1916. 

The most important among the insects which are pests upon cultivat¬ 
ed plants in Stavropol is the migratory locust (Pachytylus migratonm 
It) which was observed in 1914 in only one single locality on the River 
Kouma. This insect has been completely destroyed by repeated sprayings 
begun in 1908 under instructions issued by the Bureau, 1914 being the last 
year in which the treatment was used. In addition to this method of deal¬ 
ing with Pachytylus experiments have been made using baits of bran and 
treacle poisoned with potassium arsenite. These experiments have given 
splendid results. Besides this two sprayers have been tested: a horse drawn 
machine and a knapsack sprayer. The latter has been found to he the more 
convenient for the migratory cricket. 

Observations upon harmful insects have been made by the staff of 
the Bureau during their tours, and at two places in the district temporary 
laboratories have been equipped to the same end; thus a great number of 
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pests have been observed which have escaped notice in pievious yeais, 
and more detailed investigations of the ones already known have been 
made. 

Among Arachnoidea, Bryobia ribis Thomas, which attacks gooseberry 
bushes in the spring, has been seen for the first time. 

Thrifts Unarms Uzel has damaged flax; to a considerable extent, 

The following Ilemiptera have been recorded for the first time on fruit 
•trees and shrubs in orchards: Mezocems marginal 11s Em Rhyftarochramm 
chiragra F., Calyfttonotus rolandri Em Drynius sylvaliens F., Pies in a mac it- 
lata Em Monanthia echii Schrc. and Lygus rubicundus Fall., on flax, Car- 
ftocoris lunulatus Goeze and on lucerne, Brachycolcus script its FI,, Add - 
fthocoris vandalicus Rossi and A. ticinensis* Mey. The Cicads collected have 
not yet been identified by the Bureau; a great many specimens of Delta- 
cefthalus sp. and Cicadula sp. have been found on cereals. A certain number 
of plant lice have been recorded, and some species have been noted: Chai~ 
iofthorus ftoftnli E- (on white poplars); Sitohion cercalc Kaltb., Aphis oh - 
noxia Mordwilko n. sp., Aphis sp, (all the three preceding forms from ce¬ 
real crops); Rhoftalosifthum ribis Buct., (on gooseberries); Aphis pnmina 
Walk, (on plums); A. vitis Scop, (on vines); A. craccivora Koch (on lentils); 
A. ftersicae B, de F. (on peaches and almonds) ; A. crataegi Kaltb. (on the 
apple). Of the Coccidae , Phenacoccus aceris Sign. (Dactytopius vitis 
Eicht.j has been found in cracks in the bark of apple trees. 

Among the Eepidoptera, Lymantria dispar E. has been increasing 
with great rapidity in the valley of the Kouma and has caused a great deal 
of damage. Two caterpillars (Heliothis diftsacea E- and Phalonia epi- 
linana Zell.) have attacked flax ; the first was studied by Shamray and the 
^existence of two summer generations has been established. The follow¬ 
ing species have been observed this year for the first time: Pirns daplP 
dice Iy., whose caterpillars cause havoc among the plants of white mustard ; 
Deilefthila lineata F. var, livornica Esp., on the vine; Poccilocamfta ftoftuli 
Em on Pofttilus ftyramidalis ; Gastroftacha quercifolia Em on the plum; 
Acronycta tridens Schiff., on the apricot; Cucullia sanionici Hb. on sunflo¬ 
wers ; Eubolia arenacearia Hb., in great numbers on lucerne. The Micro- 
leftidofttcra pests have been the objects of very detailed work, and a certain 
number of species have been recorded which had not been described, Such 
are: Sarrotkriftus revayana Sc., on the poplar; Cledeohia Moldavia lisp, 
(the caterpillars were abundant in the steppes); Pionea forftca/is E. on 
cruciferous plants ; Tortrix viridana Em whose caterpillars have done u 
great deal of harm to the oaks in Stavropol and its surroundings; and 
several species which principally attack fruit trees, such as: Acalla hoi - 
miana Em Cacoecia ftodana Sc., C. rosana Em Pandemis riheana Hb,, P. he- 
parana Schiff., Steganoptycha sp., Gelechia rhombeUa Schiff., Cokophom 
nip'icella Stgch. 

The staff of the Bureau have devoted especial care to the life histories 
of the Curcnlionidae that attack fruit trees. The most important of these 
are: QHprrhynchus aurosftarsus Germ., Phyllobius obkmgus Em Sciaphobns 
* $qualidus Gyll. and Anthonomus pomorum. The principal plant host of 
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the first of these which destroys the shoots, flowers and leaves of frriit 
trees, is the stinging nettle according to Glatjsounoff, so that well kept 
gardens are free from it; the reproduction in this, as in the allied species 
of Otiorrhyncus, is parthenogenetic. A more detailed account of two 
Coleoptera has been given, both of them being pests on mustard: Colaphus 
kojti Men. and Lixus ascanii. ; the former has only one generation of larvae 
in the summer and hibernates in the adult state; the latter, it appears, 
has two larval generations and it is the larvae which hibernate. The 
following Coleoptera are now reported as being harmful: Podontasp., on the 
flowering ears of corn; Lina populi D, on poplars all along the River 
Kouma; Otiorrhyncus ligustici E., which is a serious pest on lucerne; Phyllo - 
bins pyri E., on Ulmus ; Eudipnus micans F., also on Ulmus: Psalidium 
maxillosum F., on mustard ; Cleonus puncliventris - Germ, and C. nigri- 
vittis Pall. var. kindermanni Est., on mangolds ; Ceutorrhyncus macula-alba 
Hrbst., which causes great damage to poppies; Baridium scolopaceum 
Germ., on mangolds : Rhynchites giganteus Kryn. with other allied species 
on fruit trees ; Blithopertha lineata Fbr., which injures the leaves of haricot 
beans and is also found, with species of the genus Anisoplia , on the ears of 
wheat. 

Among the Diptera large number of Contarinia tritici Kirby have been 
seen, which have not done much harm. 

Important among the observations on the Hymenoptera are the records 
of damage done to maize shoots by ants, and Glausounoff’s researches 
on the Tenthredinidae of cereals (Cephus pygmaeus E. and Trachelus ta- 
bidus E.). These two species are evenly distributed throughout the region 
and it is of practical as well as theoretical interest to discover what are the 
diagnostic features of their larvae. A study of the external characters is 
useless in this connection, but there are great differences in the form of the 
silk-producing glands; a detailed description of the morphology and ana¬ 
tomy of these larvae will be published in a separate paper. The follow¬ 
ing Hymenoptera pests are recorded for the first time in this region: Xylo- 
>copa violacea F. , which has done a good deal of harm to the wooden construc¬ 
tions in the villages; Eurytoma amygdali End., in the kernels of plums; 
Hoploxampa fulvicornis Klg., in plums; Athalia spinamm F., on cabbages 
and mustard. 

Besides the harm done by insects, very serious damage has been 
caused by field mice (probably Microtus sp.) which occur in great numbers 
in the south of the Government, and in certain places have destroyed the 
seedlings of cereals. The number of ground-squirrels ( Spermophilm sp.) 
increases each year and the methods used for their destruction are inade¬ 
quate owing to the lack of the necessary resources. 

1340 - Insect Pests of Agriculture in British East Africa, — deakin, r. h,, in The Annuls 

of Applied Biology, Vol. II, N° 4, pp. 241-244. Cambridge, 1916. 

During the year 1914 large bands of Schistocerca,peregrina some in 
the adult and some in the larval condition appeared throughout the Pro¬ 
tectorate ; the damage done was not extensive, only a few plants of coffee 
and of maize being attacked. 



1718 INJURIOUS INSECTS AND OTHER JOWKR ANIMALS. - GENERALITIES 

Among the pests that attack coffee Antestia varicgata is the most 
serious ; however, according to the writer, the development of this insect 
is checked by the presence of a Chalcid, hitherto unidentified, which is 
parasitic 011 its eggs. The Chalcid lays an egg in each of the eggs of the 
Antestia , and the number of infected eggs often exceed 50 pet cent. The 
writer suggests that the development of this Chalcid should he encouraged 
and that it should be introduced into regions where at present it is unknown. 

Coffee is also attacked by Lecimium nigrum. A great many indivi¬ 
duals of this species fall a prey to parasites. Other pests are L , alviccmmn 
and Euxoa segehim. To keep the latter in check the soil must bo kept 
free from weeds and intelligent use should be made of poisoned baits. 

The following have been recorded from Citrous plants : Argvrolett- 
coir eta, whose larvae attack ripe oranges; leery a -pure hast, which does 
not appear likely to be serious in the Protectorate; little Coleoptera ( Haiti - 
cinael) appeared .suddenly in numerous swarms in a Citrus plantation; 
the- young leaves of the plants were seriously injured; Papilio mackinonni , 
whose caterpillars destroy the leaves of oranges; a little mite which is 
not yet identified, has been recorded as a pest on oranges. 

Eriosoma lanigera has /been observed on apples ; winged individuals 
have not yet been seen. 

The leaves of quince-trees have been seriously damaged by the larvae 
of Orgyia vetusta, of which an ichneumon fly is a useful natural enemy. 

The larvae of Duomitus capensis bore through the branches of the 
indigo plant (Cassia didymohotrya) and kill them. 

The writer has discovered a new enemy of Black wattle (Acacia de~ 
currens) ; this is believed to be the larva of a Buprestid, but an adult indi¬ 
vidual has not yet been found. The larvae, which emerge from eggs laid 
on the trunk and branches bore into the cambium and, if they are numerous, 
kill the tree. The best means of combating this pest is to fell the trees 
that are attacked and strip off the bark, and moreover to remove all the 
trees which seem to be in poor condition. 

Two Hemiptera belonging to the families Jassidae and Capsid a e , also 
cause very serious injuries to the same Acacia. 

T 24i~ Species of Aleyrodidae which are Harmful to Citrus and other Plants in 
Various Countries. — (Jttaintancl, A, I y ,. in Journal of AtjUuUnrai Uiscanl't No, u* 
PP- - 150 - 47 *, i- 3 , M. LXIV~l f XIX. Washington, I). C., i.jio, 

1) Aleurocanthus citricolus (Newstead), discovered on Citrus sp. at 
Dares-Salaam (German East Africa) ; 2) A. citnpmlus n. sp., a pest on 
Citms ■ spp. in Ceylon, in India (Lahore), in Java (Buitenzorg and Sunduu 
Ashby (spiny citrus white fly) observed in India, the 
Phillipme Islands, Ceylon, Jamaica, Cuba, and the Bahama Islands ; plant 
hosts so far established: Citrus sp. (Lahore, Guiranwala, Kalimpong, 
Sils&ini (India), and Kingston (Jamaica), orange (India, Manilla, Jamaica, 
Cuba and the Bahama Isles) ; Cappqris Roxburghi and C. pedimculosus 
(in the Botanical Garden of Ceylon) ; Morns sp. (Lahore); Solaria rcticu- 
lata and Kunimaia zeylanica at Peradenyia (Ceylon); Guaiactm officinale 
and Cestmm nocturnum L. (at Kingston); undetermined plant hosts (India) : 
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4) A. spinifevus (Quaintance), on Citrus sp. and on roses at Garalt (Java) 
and on oranges at Macao (Southern China) ; 5) Aleurolobits marlatti (Quain¬ 
tance), on Citrus sp. and Monts sp. at Lahore ; 011 Ficus sp. in the Ceylon 
Botanical Garden; on oranges at Tokyo and at Kumamoto (Japan), etc. ; 
on an unknown plant in the Buitenzorg Botanical Garden (Java) ; 6) 
Aleurothrixus jloccosus (Maskell) common in the following localities : West 
Indies, Florida, Mexico, British Guiana, Brasil, the Argentine, Chili and 
Paraguay; not only seen on the orange (Mexico) and on Citrus decumana 
and C. Limetta , but also on the sea grape ( Coccoloba tivifera), Plumeria 
sp., Baccharis genistelloides , Psidium Guajava , etc. ; 7) A. howardi (Quain¬ 
tance) on the same hosts and in the same localities as A . jloccosus ; 8) A. 
portcri n. sp., on the orange at Santiago, Ransagua, San Bernardo (?) 
(Chili); on Schinus dependens at Santiago; on 5 . molle in Chili; on Lippia 
citviodora and My Hits at Santiago ; on an unknown Solarium at Villa del 
Mar (Chili) and on Eugenia caulijlora at Rio de Janeiro (Brasil) ; 9) Bemisia 
giffardi (Kotinsky) on Citrus spp. in several gardens in Honolulu (Hawai) 
where it has probably been introduced, most likely from India, where it 
has been observed on an unknown host plant at Lahore ; 10) Dialeurodes 
citri (Aslimead), the so-called Citrus white fly, one of the most harmful 
pests upon citrus plants in Florida (where it has been known since 1880), 
and in all the States along the Gulf of Mexico ; recorded also from Colorado, 
Illinois, the Columbia District and California, and also from Mexico, Chili 
and Brasil; without doubt this form is of eastern origin, being found in 
numerous localities in India, Ceylon, Japan and China; in Florida it occurs 
not only on Citrus , but also on Melia Azedarach, Gardenia jasminoides, 
Ligustnm spp., Diospyros Kaki, D. virginiana, Syringa sp., Coffea arabica, 
Ficus nitida , etc ; 11) D. citrifolii (Morgan), known in North Carolina, 
Mississippi, Louisiana, California, Florida, Cuba and Mexico ; besides being 
found on Citrus spp. it has also once been recorded upon Ficus nitida at 
Audubon Park, New Orleans; 12) Paraleyrodes perseae (Quaintance), 
known only in Florida on oranges, Persea americana (avocado), Persea spp. 
and perhaps also on persimmons ( Diospyros spp.) ; 13) Trialeurodes flori- 
densis (Quaintance) in Florida on Anona squamosa, Persea americana , 
Psidium Guajava and on the orange ; but probably' its attacks on the 
latter are of little importance; 14) T. vitrinellus (Cockerell) on the orange 
in Mexico, and on oaks in California; here again the orange is''probably 
not seriously damaged ; 15) Tetraleurodes mori (Quaintance), a species 
which is indigenous to the eastern United States and is widely spread 
throughout them, attacking a great many plant hosts : (Mulberry-tree, 
Platanus occidentals, Acer , Cornus, Celtis occidentals, Diospyros spp.. 
Ilex, Kalmia, etc.) ; recorded from Arizona and Mexico on oranges, where 
this parasite is a race rather than a variety of T. mori , to which the name 
of arizonensis (Cockerell) has been given. 




1720 INJURIOUS INSECTS AND OTHER DOWER ANIMALS. - GENERALITIES 


1242- Diestrammena marmoraia (Tachycines asynamorus), an Orthop- 

teran from German Greenhouses. — Ehnbr, r., in CcntnMatt fur ihiktcmhije * 

Parcn>itcnkunde und Infcrtionshrankheiicn, Vol. 45, No. 38-35, PP- .*vV~5lM- 

June 19, Z9i6. 

For several years a strange Orthopteran has occurred in greenhouses 
in Germany, which is known either as Diestramniena nmnnorata de Ihian 
or as D. unicolor Brunner. In 1913 Boldyrev established the hict that 
Diestrammena from Central Germany is identical with 1 achvclues asxma- 
moms Adel, which is found in greenhouses in Petrograd. 'Hie writer has 
obtained several specimens from a greenhouse in Vienna which were iden¬ 
tified as T. asynamorus. It is not known to what country this insect is 
indigenous, but most probably it was imported into Europe from America. 

"it was recorded for the first time in 1891 by KREjcr at Prague, and it 
has been known in hothouses in Hamburg since '1892. Pater it has appeared 
in Saxony and in Thuringia, and notably in Kiel, Lubeek, Waudsbek, 
Munster, Berlin, Breslau, Frankfort 0. M., Leipzig, Dresden, etc. It has 
also been found at Brussels (Adelung), Lille (1913), Paris (Chopard, 1013), 
in England (Kew Gardens, St. Leonard's and Ipswich, 1910-1913) and 
in Denmark (Frederiksberg). In-almost all these places it has been de¬ 
scribed under the name of Diestrammena, but undoubtedly it is identical 
with Tachycines. In Austria it has only been reported from Prague and 
Vienna. 

The insect only comes out at night when it is very active, being’ able 
to jump to a height of 19 x / 2 inches. During the day it hides itself in pots 
or in cracks in the walls of the greenhouse. While the larvae are moult * 
ing they hang freely in the air suspended by the posterior end of the hotly. 

When the insects are captured a brown liquid is excreted from the 
mouth. In summer they often leave the greenhouse during the night hut 
never for long. The same thing has been observed in Traglophilm (an 
insect which lives in dark places) and the writer concludes that the two 
insects belong to the same group. But as Tachycines only inhabits green¬ 
houses and never cellars, Chofard considers that a uniform temperature 
and a high degiee of moisture are more essential than darkness. 

Reproduction goes on all the year round, hut more especially in the 
spring, According to Boldyrev and Gerhardt copulation takes place 
at night. The female lays i to 50 eggs a night and altogether several 
hundreds are laid. The eggs are oblong and about 2 mm. long by 1 mui. 
wide. The behaviour of the young larvae is exactly like that of the adult 
insects. 

The food principally consists of animal matter, but according to 
Ludwig and Ebner it is probable that vegetable material also can be 
utilised. 

The writer believes that this insect does more harm than is generally 
supposed, but unfortunately no satisfactory methods of dealing with it 
are known. Great cleanliness in the greenhouses is recommended and 
also fumigation with sulphur vapours and with carbon bisulphide, 

Several investigators recommend spraying the plants with Schwein- 
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furth's green, but the writer considers it scarcely probable that this method ; 

will destroy the eggs in the ground. ' 

f In conclusion it is suggested that a further study of the origin and 
; life-history of Tachytines should be made, and that further esperiments ! 

? on preventive methods should be undertaken. t 

: ' | 

1243 - New Species of Braconid Hymenoptera, Parasites of Tripanids Dfptera in means j 

India. — Silvestrx, F., in Bollettino del Labor atom di Zouloya g morale e agrana della , 

R. Scuola supenore d’Agncoltura in Portia, Vol. XI, pp. 160-169, Fig. I-VI. Portici, Sep¬ 
tember 27, 1916. 

A description is given of the following new species of Braconid Hymen¬ 
optera which are. parasitic on Tripanids collected from various localities in I 

India by Thomas Bainbrigge Fletcher : j 

1) Bracon jletcheri n. sp., obtained from fruits of Zizyphus Jujuba j 

Lam., which were attacked by Carpomyia vesuviana A. Costa ; ( 

2) Opius jletcheri n. sp., obtained from the pupae-of Chaetodacus i 

cucurbitae Coquillet, whose larvae live in the fruits of Momordica Charantia b. 

I 3) 0 . incisi n. sp., at Pollibetta, Southern Coorg, obtained from the 
pupae of Chaetodacus incisus Walk., living in fruits of Careya arborea Roxb. 

(jak fruit); , : 

4) Biosteres carpomyiac n. sp., at Pusa, obtained from pupae of 
Carpomyia vesuviana A. Costa ; 

3) B. pcrsulcatus n. sp.*, in northern and southern Coorg, obtained 
v from pupae of Chaetodacus incisus Walk.; 

6) B. compensans n. sp., in Coorg, obtained from pupae of Chaeto¬ 
dacus incisus Walk., living in the fruits of Careya arborea Roxb. j 

j 1244 - The Green lacewing Fly {Chrysopa calif ornica), a Natural Enemy of Insect 
' Pests in the United States and in California.— wxldermuth, v. l., in Journal of Agri¬ 
cultural Research, Vol. VI, No. 14, pp. 515-525, Fig. 1-7. Washington, D. C., 1916. 

' The larvae of Chrysopa californica Coquillet destroy large numbers- 
lot insects which are parasitic on cultivated plants notably: clover mite ,i 

(Bryobia pralensis Gannan), two spotted mites (Tetranychus myiilaspidk 
Riley), red spider (T. telarius L.)> apple leaf hopper (Empoasca mali Le 
Baron), grape leafhopper (Typhlocyba comes Say), Pear Psylla [Psylla ,! 

’ pyricola Foerster), mealy plum plant louse {Ryaloptmis amndinis Fabri- I 

cius), melon aphis (AphiSgossypii Glover), black peach aphis (A. persicae - j 

« niger Erwin Smith), green Citrus plant louse f Macrosiphum citrijolii Ash- \ 

j , mead), Citrus mealy bug (.Pseudococcus citri Risso), frosted scale (.Eulecanium | 

j pminosum Coquillet), red scale (1 Chrysomphalus auraniii Maskell), purple j 

■ scale (Lepidosaphes beckii Newman), wheat thrips (Eutkrips tritici Fitch), 

[barley mite (.Notophallus viridis Banks), green bug (Toxoptera gramimm j 

I Rondani), and corn leaf aphis (Aphis maidis Fitch). J 

I Every female lays about 30 eggs, each one being supported by a slender, j 

1 stalk ; the eggs are hatched at the end of 6 to 12 days. The larvae pass [ 

1 through two moults which divide the larval period up into three stages, j 

occupying n to 22 days, the average time being 16 days. 

The larvae are very Voracious, each one being able to dispose of 74 to- I 
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160 aphids. 'The time occupied by the pupal stage varies according to 
the season ; in March it lasts from 14 to 23 days, the average time being 
16 days, and in November the limits are the same but the average is jo. 

- This species of Chrvsopa has six generations annually ; Ihe first 
from February 15 to March 15, and the others following on at intervals 
of 40 to 45 days until late into the autumn, 

This insect is common and widely distributed in the Wales bordering 
on the Pacific, Texas, Arizona. New-Mexico, Nevada, southern California, 
and possibly in Utah. Among its natural enemies the chief are tin* western 
wood peewee (Coniopns richardsonri) and the night hawk (C/ionkiles wg/- 
nianus). 

1245 - Signiphora merceti n. sp., a Natural Enemy of the Cochineal Insect 
Chrysomphaias dictyosper/ni in Spain (0. — M\u knottj, JC, in AW/.i, 
Vol. XII, No. 1, pp. 1K1-182. PlorwRY, SopUmbei ji, nn(>. 

A systematic description of anew Chaleid, Signiphora merceti , obtain 
ed by breeding specimens of Chrysomphotiis dietyospermi from Spain. 

Three females of this Chaleid have beetle xamined, but the male is still 
unknown. The new species is named after mkrckt the entomologist. 

1246 -Observations upon Icerya purchasi and its Natural Enemy Novi as 

CRrdinalis injSicily (2). — Dis Gregorio, a., in 11 Natumhslti Suflutnn, Vol. XXHr, 
N. S., Nos. 1-6, pp. 5-17, PE I-IV. Palermo, 1916. 

Icerya -purchasi Ma.sk. has recently been found at Villabate (Palermo) 
and the writer has been able to follow out the various stages in its develop¬ 
ment. 

The larvae are able to move with great force and rapidity, and more¬ 
over they can be kept alive for several days without food. 

The writer confirms the statement that Novius cardinal!s Mnls, is 
very useful in keeping down the numbers of Iccrya. He introduced speci¬ 
mens of Novius at Villabate which had been received from the Zoologi¬ 
cal Laboratory at Portici (Naples). Other specimens had previously been 
introduced at Bagheria (Palermo), and the writer believes that they had 
multiplied with great rapidity aud had helped on the destruction of the 
cochineal insects at Villabate. He also thinks it probable that another of 
the Coleoptera, Chiloconis hipustulatus L., is useful in the same way and 
has also helped to stamp out Icerya at Villabate.(The development of No¬ 
vius is described in this paper. The statement that the adults feed upon 
the eggs and young larvae of Icerya is contradicted. 

The writer has shown that the young larvae of Icerya are quickly 
killed by spraying the under surfaces of the leaves of the plant host with 
Soap-suds. 

.1247-Prevention of the Hessian Fly (Cecidoaiyia destructor : Mayetiola 
destructor) in Kansas by Choice of the Season for Wheat Sowing. — See 

No. u 79 of this Bulletin. 


, (x) Bee also B, October 1916, No. 1140. 

; \/i 2 ) also B. May 1913, N° 621. 


, ( Ed .), 
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1248 -Animal Pests of Rice in Java. — See No. 1229 of this Bulletin. 

1249 - Helopeltis and its Relations t# Cacao Trees.— Roepke, w., in Mdedcdingm 

van het Pmfstation Midden-J ava, No. 21. Batavia, 1916. 

During the years 1901 and 1902 a very severe drought in Central Java 
was accompanied by the presence of Helopeltis on Cacao trees. During 
the following years when there were heavy rains the pest was much less 
severe, but it again became serious during the years 1913, 1914 and 1915 
which were unusually dry. The harm done led the writer to resune his 
researches on Helopeltis. 

There are two species, H. antonii and H. theivora, which attack cacao 
plantations. They resemble one another closely both in life history and 
in the damage they do. 

The female lays her eggs in parts of the tree where there is abundant 
moisture, i. e. in the rind of the fruits, the young shoots, or even in the parts 
of the stems which are not woody. Soon, a black patch appears at the place 
where the eggs are laid, caused by necrosis of the surrounding tissues. 
After 6 days the larvae hatch out and scatter over the branches in search 
of food. Ten days later they are mature. 

The places at which the insect feeds soon turn black and normal growth 
ceases. The writer gives a list of the trees attacked by Helopeltis , in which 
both wild and cultivated trees figure. 

Helopeltis flourishes best in shady damp places ,and for choice attacks 
trees which are not exposed to the sun. An account is given of the conditions 
which favour the insects' dispersal and also of the relations that exist be¬ 
tween ants and Helopeltis. 

For more than 10 years the writer has observed that whenever the black 
cacao ants (Dolichodems bituberculatus) occur in great numbers Helopeltis 
disappears. He therefore suggests that the pest should be dealt with by 
encouraging the presence of these ants in the plantations by providing them 
with suitable nests hung from the trees. Another effective way of checking 
the spread of Helopeltis when the attack is not severe is by catching the 
insects. 

Where the attack is widespread and the insects are numerous it is a , 
good plan to burn the fruits and the stalks. 

1250- Eurytoma sp., an Hymenopteran Pest on Almond Trees in Palestine. — 

Aiiaroni, J , in Der Tropenpflcmzer, Year 19, No. 6, pp. 317-322. Berlin, 1916. 

The larva of Eurytoma sp. causes very .extensive damage to almond 
trees in Palestine, 50 per cent of fruits being destroyed every year. 

When an almond is attacked it turns first brown and then black and 
is in consequence unsuitable for food. The lam does not live at the ex¬ 
pense of one of the enemies of the almond tree but by destroying the fruits 
themselves. However in 600 blackened almonds 3 larvae of one of the Mi*- 
crolepidoptera have been found and one of a Curculionid, but it is not like¬ 
ly that they were hosts of the Eurytoma larvae. Nevertheless the writer 
does not believe that the presence of Eurytoma alone causes the blacken¬ 
ing of the almonds, for many fruits which ate black outside contain a nor¬ 
mal, healthy kernel. 
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After the flowering season of the tree (end of February to beginning 
of March) the adult insect leaves the almond to attack the ovaries of new 
fruits. Almonds with two kernels invariably contain two larvae. 

The writer has never found an egg of Eurytoma though he has examin¬ 
ed numerous fruits; towards the end of May the fully grown larvae have 
already appeared. 

The white larva is blind, without legs, with the head but slightly! 
developed and a body which is round in the middle but pointed at either 
end. When it is taken from the fruit and exposed to the sun it rolls up and 
dies, which proves that it cannot bear the direct rays of the sun. Inside 
the body a green liquid is produced, both in the larvae feeding on the green 
almonds and on the ripe white kernels. Apparently these larvae have 
great powers of resistance against changes of climate for all those raised 
in the laboratory developed quite normally. Onfy I per cent of the larvae 
in the fruits were dead. This insect seems to have few natural enemies which 
explains why it has been able to invade Palestine to such an extent. The 
varieties most liable to attack are Victoria and Princess, both of them bear¬ 
ing fruits with soft shells. 

In the Arabian almonds with hard shells the writer has discovered 
other pests, notably the larvae of one of the Diptera. Eurytoma seems to 
prefer the old trees. 

When the harvest time arrives (middle of July to beginning of August) 
the kernel has been completely eaten, but the larva remains in the almond 
until the following spring (February or March); it resists the winter cold 
quite well. 

Experiments have been conducted to determine what influence tem¬ 
perature has upon the insect’s development. If almonds contain! .ig larvae 
are kept in a dark place, at a temperature of I7 °-i8 ° C., the adults are hatch¬ 
ed out at the end of May instead of in February or March. Generally 
hatching takes place between 8 and 9 in the morning when it is very hot. 
The insects secrete a liquid to dissolve the shell of the fruit, and this makes 
a hole through which the adult insect emerges. The females make larger 
holes than the males, which perhaps affords one means of distinguishing 
between the sexes. 

When there are two kernels and each contains a. larva, the insects come 
out by two different holes. The writer has sometimes found that one kernel 
contains an adult insect just about to hatch out, while the other contains 
quite a young larva. Therefore it is evident that the two eggs were de¬ 
posited by different insects. 

Toss of juice from the almond does not hinder the insect’s development. 

The, pupal stage lasts on an average for 2 or 3 weeks; during this time 
the white grub gradually turns black. 

The insect can only be kept in check by picking and burning all the 
fruits which have turned black, but from which the adults have not yet 
escaped. 
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1251 - Blastophaga ghigii n. sp., and Pleistodontes froggatti, ChalcidL 
Hymenoptera from Australia Living on the Fruits of Ficus stenocarpa and 
F . macrophylia Esspsetively. — Grandt, G., in Bollettino delLabomtorio U Zoologies 
gcnemle e a ^raria della R. Scuola superiors d'Agncoltura m Portici , Vol. XI, pp. 145-159, 
Fig. 1-V. Portici, September 7, 1916. 

The writer describes from the systematic point of view two Chalcids 
collected in 1912 by F, Sievestri in New South Wales: 

1) Blastophaga ghigii n. sp., living in the fruits of Ficus stenocarpa 
F. Muell., at Narara; the female is not known; 

2) Pleistodontes froggatti Mayr., which lives in the fruits of F. ma~ 
crophylla Desf., at Sydney. 

1252-Eriophyes n, sp., a Mit3 Past on Litchi ( Nephelium Lit-chi) in the 
Hawaian Islands. — O’ Gara, P. J., in Science , N. S., Vol. XEIV, No. 1126, p. 142. 
Lancaster, Pa., 1916. 

In the grounds belonging to the United States Experimental Station 
at Honolulu a plant of Nephelium Lit-chi Cambess. (= Litchi chinensis Son- 
ner.) was seriously attacked by a mite, recognised later as a new species 
of Eriophyes. 

In some cases the whole of the under surface of the leaves was attack¬ 
ed, but more often the disease appeared in distinct patches. Leaves which 
were severely attacked resembled peach leaves which have fallen a prey 
to Exoascus deformans. 

The appearance of this pest always seems to be unexpected, it is never 
reported until the signs of its presence are well established. 

Hitherto no other mite has been recorded upon N. Lit-chi\ and more¬ 
over very few mites are recorded from China to which this tree belongs. 
It is possible that although N. Lit-chi is imported from China it has 
been attacked later on by a mite which is indigenous to the Hawaian 
Islands. 


Alfredo Ruggeri, gerenie reponsabile . 
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Olive-Growing and Production in Spain 

by 

Julian Manuel Priego 

Professor of Forestry and Horticulture at the Agricultural College , Madrid. 


Antiquity and distribution of otivf-growing. 

The cultivation of the olive in Spain is contemporaneous with the ear¬ 
liest development of the arts of civilisation. The oil obtained in the dis¬ 
tricts near the coast appears to have been one of the first articles of com¬ 
merce dealt with by the Phoenician and Carthaginian colonists. As the 
use of olive oil by the native population became general, the cultivation of 
the tree increased M all districts which offered favourable conditions and 
especially in Andalusia where olive-growing w r as first started and where it 
has since preserved its greatest importance. The high prices of the oil, 
due to the difficulties of transport, encouraged the planting of the tree in 
the interior of the country where it is now established as far as the southern 
slopes of the mountain ranges (Sierra de Credos and Sierra de Guaderama) 
which cross the central plateau and form for this plant an impassable 
barrier. 

The olive-growing districts in Spain do not form a continuous region 
limited by lines of latitude or by definite isotherms. As the result of the 
mountainous nature of the country the limits of the district are variable in 
these respects, and localities, which are specially well-wooded naturally, 
may be included even, if situated at altitudes higher than the tree will 
usually tolerate. 

Olives are grown in thirty-six of the forty-nine Spanish provinces; 
they are not grown in the following provinces : — Pontevedra, Leon, Zamora, 
Valladolid, Segovia, Soria, Palencia, Oviedo, Burgos, Santander, Biscay, 
Guipuzcoa and the Canary Islands. As the area devoted to olive-growing 
in the provinces of Lugo and Orense is only 407 acres it is evident that the 
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olive-growing region is limited by the central mountain ranges already men¬ 
tioned which cross the plateau from W. S. W. to E. N. E. and meet the Ibe¬ 
rian Mountains in the N. E. Beyond the latter range the north-eastern 
olive-growing districts are found in the lower part of the basin of the River 
Ebro and include the whole of the provinces of Navarre and Alva. In the 
north-western provinces and on the plateau of Old Castille the olive is not 
grown but it is thoroughly established in the basins of the Tagus, the Gua- 
diana, the Guadalquiver, the Segura and the Ebro. 

The soils on which the olive is grown vary greatly, as do the geological 
formations from which these soils are derived. Most of the soils are formed 
from the remains of Cretaceous and Jurassic strata, from the Silurian slates of 
the Iberian Mountains and central ranges, from the Triassic sands and sand¬ 
stones, and from the conglomerates, sands, sandstones, and gypsum beds 
of the Miocene which occur in the province of Alcaria and on the low plains 
of Aragon and South Castille (Ea Mancha). These olive-growing soils are 
comparatively rare in the valleys ; the hilltops and slopes ate the situations 
in which they are characteristically found. It may briefly be stated that in 
such situations the soils which are formed either in situ or from transported 
and partially broken down materials of a pebbly and stony character, which 
lack spring-water and usually contain a large proportion of calcium carbo¬ 
nate are undoubtedly in a bad condition for the cultivation of cereals but 
are well adapted to the growth of trees of the type of the olive. 

As the result of these geographical features the olive-growing districts 
are found at altitudes above that of the irrigation canals and at present only 
177 300 acres of olive groves are irrigated that is about 4.7 per cent of the 
total area under olive trees. 

The provinces in which the tree is grown comprise not less than a third 
of Spain, and in this wide-spread district it is natural that the growth and 
yield of the tree should vary considerably. The changes in the environment 
of the plant in this extensive and mountainous country are numerous and 
have given rise to the many varieties known in Spain. 

The study of these varieties have been the object of many experimental 
trials ; special mention should be made of the work carried out in Andalusia 
by M. Rojas Clement y Martinez Robles and of that of Dr. Colmhiro 
who has lately collected eighty varieties of which pictures are to be seen in 
the nursery of the Botanical Garden Madrid. 

Chief varieties grown in Spain. 

0 . euvofiea fomiiormis Clem. (“ Olivo manzanillo ”). — The tree is well de¬ 
veloped, the branches are long with plentiful shoots and the leaves are large. 
The fruit is symmetrical and almost spherical and of a light purple colour 
when ripe; it is latgely used in tanning and gives an excellent oil. This 
variety is cultivated in almost all the olive-growing provinces on account 
of its excellent yield, in spite of the fact that the yield is irregular from 
one year to another (vecera) and that it requires to some extent special 
1 soil .conditions. 
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0, e, Columella Clem. (“ Carasqueno ”). — The tree is small, the 
tranches are few and the leaves narrow. The large fruits are almost sphe¬ 
rical and are bor&e in clusters of three or four; the colour changes from red 
to dark purple when the fruit is ripe. This variety is only suitable for cer¬ 
tain soils and is liable to the attacks of insects. 

0 . e. Ceraticarpa Clm. (“ Cornezuelo "). — The tree is well developed ; 
the fruit which is borne singly is curved and ripens somewhat late; the oil 
is of good quality but limited in amount. This variety is very resistant both 
to cold and drought. 

0 . e . rostrata Clem. (" Picudo " or " Cornicabra ”). -• The tree is large 
and the branches are well developed ; the leaves are elongated and the up¬ 
per surface is dark grey in colour. The fruit, which is cylindrical, but tapers 
* towards the end, has a curved tip and is larger than that of the preceding 
varieties. This variety is hardy and considered very fruitful in Aragon. 

0 . e. Banquet! . (“ I y cchin ” or “ Pichelin ”). — The olives are small oval 
and somewhat curved ; they are equally suitable for the manufacture of 
pickles (Olives de Cuquillo) and for the extraction of oil. The variety is 
hardy and yields a good crop. 

0 . e. Alba (“ Salceno " or “ Varal bianco ”). — The tree is large with nu¬ 
merous branches and, as the lower surface of the leaves rather than the upper 
is exposed to view, it has a light aspect to which its name is due. The fruits, 
which are small are borne in clusters and enclose a relatively large kernel 
or pit. 

0 . e . racemosa ( ct Arbequin ” or “ Racimal ”). — The tree is of medium 
size with drooping branches. The blackish fruits yield a large quantity 
of oil good in quality. The variety begins to bear fruit after a short pe¬ 
riod of growth but gives an irregular yield from year to year. 

0 , e . nigricans (“ Bmpeltre ”). — The tree is not large except in rich 
soils ; the leaves are long and narrow ; the fruit is round and yields a large 
amount of excellent oil. This variety begins to bear fruit as a comparatively 
young tree ; it is hardy and is valued for these qualities in the province of 
Tortosa and in other districts of the Ebro. 

0 . e. maxima Clem. {" Morcal — The tree is large and the olives are 
big, oval, rounded at the base and flecked with white. The fruit is used 
both for the extraction of oil and for preservation in salt water (verdeo). 
The yield is low and the tree bears only at a comparatively late age. 

0 , e. virubtla. Conan. (“ Verdal ”). — This variety is a smaller tree 
than the preceding ones; the branches are long and the leaves small; 
it is also somewhat tender. The single fruits are large and oval and are 
preserved in salt water. 

0 , e. regalis (“ Real sevillana ”). — This variety is chiefly found in 
Andalusia ; the leaves are large and elongated and the fruit, which is the 
largest of all the varieties of olives, is nearly round and blue black when 
ripe. This is almost exclusively a table fruit and its cultivation has been 
very lucrative in lower Andalousia. 

0 . e. argeniata. Clem, (" Moradillo ” or “ ^evaAillo bianco ”), — The 
t"»ve is large and the fruits are almost spherical and dark purple in colour.. 
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The yield is plentiful and the oil is equally satisfactory in quantity and 
in quality. 

0 . e. sorianca (“ Nevadillo negro"). — The tree is of medium size 
the upper surface of the leaves is dark green and the lower a mother-of- 
pearl white. The fruit is similar to that of " Moradillo bianco " and of good 
qxialitv. 

0 . e. hisfidensis (“ Gordal " or “ Goal "). •- This olive-tree is large ; 
and hears at an early age ; the branches are strong and lustrous and the 
leaves are large. The fruit is almost as large as that of the Sevillano and the 
tip* is pointed ; it is greyish when ripe, forms a good table fruit and yields 
oil satisfactory in quality and quantity. 

0 . e. gienensis Colm. (“ Javaluno ”). — The tree is well-developed 
and bears large elongated olives. 

0 . e. ovata Clem. (“ Tachuno Castellano " or " Cirujal "). — The tree 
is of medium height; the branches are long and bear plentiful side shoots ; 
the leaves are narrow and long. The small oval fruit ripens early and gives 
a very tine quality of oil. 

Other less common varieties. — An long these may be mentioned “Colcho- 
nudo" “ de Arola " “ Tempranillo " "Rodonillo" " Bellotudo" “Berme- 
juela" “Nogral" “Verdaleja" “Madrileno" "Ojo deliegre" which have 
been described by M. Colmeiro in his work, to which reference has already 
been made. There are other varieties in addition to these which might 
also be mentioned, t»ut, as they have not been clearly classified, it is pos¬ 
sible that they may prove to be merely local names for varieties which 
have been already described. 

Methods of cultivation. 

Although the olive is grown extensively in Spain, its cultivation, in 
comparison with that of other important crops, has been little studied and 
cared for. During the last few years, however, a tendency to improve the 
methods of cultivation has been observed. 

The plant is usually propagated by cuttings which are permanently 
planted. In the province of Valentia and in parts of Andalusia the cuttings 
are planted singly ; in the majority of the provinces several cuttings are 
planted on the same spot, and these give rise to a number of shoots of 
which three or four are preserved, allowed to grow and trained in a defi¬ 
nite'manner. In the eastern provinces the practice of planting cuttings 
in nurseries is spreading. 

As regards tillage the land is ploughed three or four times usually 
between the end of the winter and the summer. Care is taken that the 
direction in which the land is ploughed on each occasion crosses that 
direction in which the work was carried out on the preceding occasion, 
Tillage at the foot ot the trees is carried out by hand and takes place at 
two seasons in the year. In the southern districts a ditch is dug round 
the trunk in the autumn to collect rain water and in the spring the soil 
round the trunk is thrown up to form a mound {“ aporcando ");ln other 
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districts the process is reversed ; in the autumn a mound is thrown up 
round the tree as a protection against drought and in the spring the mound 
is destroyed. 

Manures are very little employed in olive-growing. Up to recent 
years only the olive-groves in the neighbourhood of towns received a little 
dung. Today superphosphate is used in Andalusia and in the province 
of Valentia while some more advanced agriculturists have begun to employ 
complete mineral manures. 

As regards pruning there are no definite regulations. Ten or twelve 
years after the planting of the cutting the branches of the tree are first 
pruned but with great moderation ; only after twenty or twenty-five years 
are the trees thoroughly pruned at regular intervals. In the eastern pro¬ 
vinces, in Aragon, Navarre, and Catalonia, pruning is carried out every 
two years ; in Andalusia every three or four years ; in New Castille every 
six years. The number of branches suppressed is variable. In many parts 
of Andalusia, the pruning of the young shoots under the name of “ tala " 
is ver3 r thorough and is followed in the next year b}^ the removal of the 
superfluous older branches. Every thirty or forty years the trees are hea¬ 
vily trimmed and a new surface of wood exposed; this process gives new 
vigour to the tree and is carried out successively on the different stocks 
of each olive grove. 

The different practices observed in this work are probably due not 
merely to local custom, but partly to local variations in growth as the 
result of the diverse climatic conditions, and of the use of different varie¬ 
ties of the tree. 

In the warmer regions the fruit is gathered in the autumn months ; 
in the other districts in the winter. As a rule gathering takes place later 
than is necessary to obtain a good quality iu the fruit, but this mistake 
is being corrected in the chief centres of production. 

In almost all Andalusia the fruit is knocked down with long poles and 
the practise is justified by the great height of the trees ; an exception is 
made for olives which are destined fox table fruits. In the central districts 
hand-picking is known as “ordeno ” - a word which is also employed 
for the milking of cows goats etc. 

More than half the olive groves in Spain are cultivated without the 
presence of another crop. Where the nature of the soil is suitable, cereals, 
the vine, the almond and the hazel are grown with the olive. Cereals and 
the vine are the crops usually found in the olive groves ; but the almond 
is predominant in the east and the hazel in Catalonia. 


Development and present condition of the olive production. 

The modern development of olive growing in Spain has been very 
slow in comparison to the progress made in the cultivation of other crops 
such as the vine and the orange. "I/Annuatio estadistico de Espana ” 
in 1858 gives the area devoted to olive-growing as 2 080 226 acres. 
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The “ Estadfstica de la riqueza territorial" published in 1879 shows 
that this area had decreased to 1 972 877 acres. 

In the “ Avance sobre la produccion del Olivo ” ]utblished by the 
" Junta Consultiva Agrondniica ” in 1888 the area under olive groves is 
given as 2 849 932 acres, 

In 1897 the «Estadfstica del Servicio agrondmico » gives the total 
area as 304 941 013 acres and in 1903 the publication of the same depart¬ 
ment shows that the area has increased to 3 293 258 acres. 

According to the " Avance estadfstico de la riqueza que en Kspana 
representa la produccion media anual del Olivo y otras coseclias ” which 
has recently been published by the " Junta Consultiva Agrononiica ”, the 
average area under olives for the period 1904 to 1912 was 3 acres. 

Finally the 9 Estadfstica de las producciones viticola y olivarera en 
el ano 1915’' published by the same body gives the area as 3 659 644 acres. 

It can be seen from these figures, that the area under olive groves 
is increasing and has been doubled in 57 years. Of the thirteen agri¬ 
cultural districts into which Spain is divided Western Andalusia has the 
largest olive growing area with 1 229 578 acres, followed by Eastern An¬ 
dalusia with 758 428. At present these two districts contain more than 
half the olive growing acreage in Spain. 

The yield per acre varies very much from one year to another. A 
comparison of the average yields of various periods does not clearly con¬ 
form to the law of variations which might be applied. The average produc¬ 
tion in the ten year period from 1891 to 1900 was 8 049 lbs. per acre, that 
of the following fifteen year period was 14 556 lbs. per acre; from 1906 
to 1910 the average yield was 12 259 lbs, per acre, and from 1911 to 1915, 
16 326 lbs. per acre. 

The value of the olive production has gradually increased The figures 
given in the “Avance estadfstico de la Junta Consultiva Agrononiica” 
which summerises the financial returns of the period 1903-1910 are the 
following: 

£ 


Average value of the oil . 9 523 o.v 

Average value of the green olives .... 303 361 

Average value of the leaves used as fodder , ,40*1 21 <) 

Average value of the wood as fuel. 323 907 

Average value of the residues of the fruit . 6A3 163 

Average value of the oil for tanning . . . 209 12ft 


In the south and east of Spain the cultivation of the olive is being 
developed and is very prosperous; but in these districts large areas are 
found, suitable for new plantations, which are still uncultivated. 

The economic returns from the areas in cultivation could be improved 
by the expenditure of increased capital and care in the planting, main¬ 
taining, manuring of the groves. Such expenditure, as experience has clearly 
shown will be amply repaid by the tree. 
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The most urgent needs of the olive industry are a scientific study 
of all varieties in regard to the nature of the fruit and oil and to the con¬ 
ditions which affect the growth of the tree ; a similar study of the methods 
of propagation with special attention to the effects of the various forms 
of grafting ; and a general and determined effort to cope with the nume¬ 
rous parasites and pests to which the tree is liable. These important tasks 
should engage the attention of the State, and of the societies of olive planters. 

To the sphere of political economy should be assigned those measures 
needed to protect the pure olive oil against the competition of inferior 
foreign oils, and against adulteration and blending to which the decrease 
in exports to foreign markets are largely due. 

These measures are of importance to all countries in which olive¬ 
growing is a fundamental industry. 
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GENERAL INFORMATION. 

1253 - Agriculture and its Allied Industries in Rumania. —xenopolN,, m u Move¬ 
ment Econmique , Vol. XXIII, No. 136, pp, 125*154; No. 138, pp. 191^09. Bucharest, 
April 1 and June 1,1916. 

Since the Treaty of Adrianople in 1829, the production of cereals has 
become the most important feature in Rumanian agriculture. Up to 
that time Rumania's chief exports consisted of animal products i.c. cattle, 
wool, wax, wine, salt, hides and salt fish. But after 1829, when she 
obtained a new outlet for trade via the Black Sea, the character of her 
agriculture began to change and arable farming gradually displaced the 
old stock raising industry. 

At the present day wheat is the chief crop and occupies an area of 5 
million acres. The grain produced is of the finest quality, but the yield 
is very low (12 to 20 bushels per acre during the past 10 years) and might 
well be increased 50 per cent by improved method# of cultivation, includ¬ 
ing the use of artificial manures, and by a better utilization of the avail¬ 
able water supplies. Exports of wheat during the years 1911 to 19x3 
were valued from £8 000 000 to £10 000 000 per annum and amounted 
to one half of the total exports of cereals. The Rumanian people eat 
very little wheat; out of a total population of 8 millions only about 2 
millions consume it regularly, the staple food of the people being maize. 

According to the official returns the gross value of the Rumanian 
crops in 1914 was as follows: 

& 


Cereals. 40 078 000 

Pulse and root crops. 2 768 000 

Fodder crops. 3 688 000 

Market-garden crops. 979 000 

Oil seeds. 618 000 

Other crops (fibres etc.). 533 000 


Total . . . 4866^000 
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There is a disproportionate amount of cereals grown in the country 
and it is questionable whether it be good policy to allow the cultivation 
of wheat and maize to replace grass to such a large extent. The vast area 
under wheat is no doubt a direct response to the good prices obtained on 
foreign markets, but the same cannot be said of maize which fetches 
a much lower price, and its continued growth on a big scale must be 
attributed in a great measure to the traditional habits of the Rumanian, 
peasants. 

The distribution of the area amongst the different sized holdings is 
given in the adjoining Table. Nearly half the land is in the hands of' 
peasant proprietors and of the other half, four fifths consist of large hold¬ 
ings and estates, while medium-sized farms only occupy 10 per cent of 
the total area. The peasants, besides owning half the agricultural soil in 
the country also hold a great part of the estates, paying rent either in cash 
or in kind. But the disadvantages of this system of land tenure are evi¬ 
dent in the low standard of cultivation and the absence of proper build¬ 
ings, which prove that the land is being worked with insufficient capital. 


Distribution of area amongst the different sized holdings. 


Size of holding 

No. of 
holdings 

No. of holdings 
per cent 
of total no. 

Area occupied 

Area occupied 
per cent 
of total area 

acres 



acres 


Under I V4 *. 

62 832 

6.60 

65000 

°’34 

* V* * v*. 

8l 039 

8.5 O 

r8o 000 

°- 93 * 

2 Va * 5 . 

I47 900 

15-20 

586 000 

3.01 

5 » 7 Va. 

131 630 

13.60 

834 000 

4 - 3 ° 

7 Va » 10 . 

172 446 

17.90 

1 564 000 

8.08 

10 » 12 Va. 

1487x7 

15.40 

1 759 000 

9.o8< 

12 Va » 17 Va. 

131 145 

13.50 

1 840000 

950 

17 Va » 2 5 . 

45 230 

4.70 

975 000 

5‘05 

Total under 25 acres . . . 

920 939 

95.40 

7 803 000 

40.29 

25 to 125 . 

36318 

3-70 

I 722 000 

8.89 

125 » 250 . 

2405 

0.26 

413 000 

2.13 

250 » x 250 . 

3 314 

0.41 

2 020 OOO 

10,43 

1250 » 2500. 

z 122 

O.13 

I 987 OOO 

10*26 

2500 » 7500 . 

771 

O.09 

3 060 000 

15.80 

7 500 » 12 500. 

112 

O.OI 

I 077 OOO 

5 * 55 

Above 12 500. 

66 

0.00 

I 287 OOO 

6.65 

Grand total * . . 

965 047 

100.90 

19 469 000 

100.00 


Very little land is held by foreigners in Rumania* Article 7 (§ 5) of 
the Constitution (revised on October 13, 1879) lays down that “ only Ru- 
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manians born or naturalised, may acquire rural property in Rumania 
This did not interfere with foreign owners who were already in possession 
in 1879, but such owners are no longer numerous for many sold out their 
properties as the price of land rose. 

While exports of cereals have been increasing, those of animal pro-, 
ducts have decreased from about £2 000 ooo’s w r oith in 1879 to ooo's 
worth in 1913. All Rumanian exports are of an extremely bulky nature 
while the imports consist of expensive products which occupy little space. 
Also, many raw materials such as hides and wool are exported and then 
reimported again as manufactured articles. Both these facts point to the 
necessity of establishing national industries. 

So far nothing has been done with regard to the regulation water sys¬ 
tems, and it is only within the last few years that a proper scheme of fo¬ 
rest management lias been in force. Improved means of transport are 
badly required for there are only 3200 miles railways on an area of 89 000 
square miles. With regard to the important question of* the storage of 
cereals, while the building of the docks at Braila and Galatz has furnished 
the necessary accommodation for all corn awaiting shipment, the rest of the 
country is still unprovided with warehouses. These should be established 
by the Government at all the principal railway stations for the purpose 
of collecting and grading cereals. By this means a farmer would thou- 
be able to raise cash on his harvest while awaiting the best opportunity 
for marketing his corn. 

The condition of the peasants is still unsatisfactory in many paits of 
Rumania though measures of reform have already been takes, e.g. the 
establishment of rural banks, State aid for the purchase of land, the 
foundation of peasant societies. An agrarian law passed in 1908 regulated 
certain agricultural payments : a minimum wage was fixed for labourers 
and a maximum price for rent. Communal fields have been established 
where the cultivation of fodder crops will be given every encouragement. 
Proposals have also been made with regard to the compulsory breaking 
up of large estates for the purpose of increasing the number of small holders. 

Turning to the agricultural industries: A capital of £1 640 000 is 
invested in flour mills with a plant of 22 120 HP, yet the exports of flour 
only amount to 7 per cent of the corn. The manufacture of woollen ma¬ 
terials is carried out in 13 factories (3 162 HP), which only deal with the 
coarser kinds of wool and are nothing like .sufficient to meet the require¬ 
ments of the country. Inner qualities of goods are imported in large 
quantities. The industry could well be expanded if the home production 
of wool were more abundant and of better quality. But for some time past 
the number of sheep in the country has been diminishing and little is being 
done to improve the fineness of the wool. At the model farm at Baza, it 
is true, some experimental crosses were carried out between the native 
breeds Tzigae and Frise; and the Ministry of Agriculture imported some 
Merinos to the Royal estates, and crossed them with local sheep with ex- 
• cellent results so far as the wool was concerned. These, however, are only 
isolated .trials and have no effect on the sheep of the country whose fleece 
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still remains of a very poor quality. The hemp and linen industries are of 
little importance and only represent an invested capital of £81000; the 
greater part of the hemp produced is exported. The sugar industry which 
dates back as far as 1873 is somewhat on the decline as the farmers have 
given up growing sugar beets in favour of more paying and less trouble¬ 
some crops. The present area under beets is about 35 000 acres and the 
yearly production of sugar varied from 200 000 to 300 000 tons in 1909 
to 1913. 

Of the Rumanian forests, which cover 20 per cent of the total area 
of the country, the State owns some 2 600 000 acres while 4 000 000 acres 
are private property. The forest industries are in the hands of 14 big com¬ 
panies from whose books the following data have been summarised to give 
some idea of the total vested interests engaged. 


£ 

Ordinary shares... 2 62 S 000 

Debentures. 639 000 

Working capital (1913 balance sheet) . 8 112000 

Buildings and plant.. 1 555 000 

Reserve funds. 84 000 

Sinking funds . 717000 

Net profits {1913 balance sheet) . . . 272000 

Return on capital. 1.8 to 33 per cent 

(2 companies show a loss) 


A few forest societies have been formed among the peasants, but as 
they are working without much capital their output is still low. The lack 
of roads and railways makes the forests very inaccessible and the prepar¬ 
ation of transport routes is a heavy initial expense for small associations. 
Charters have also been granted to two foreign companies (with capitals 
of £m 000 and £880 000) for the working of Rumanian forests. 

There are in all 71 saw mills in the country which employ 12 000 men. 
Another 50 000 men are occupied with felling the trees and transporting 
them to the mills. A large proportion of the timber (valued at £940 000 in 
19x3) is exported, but at the same time Rumanian imports of wood and 
wood products amount to £620000 per annum of which the greater part 
consist of manufactured articles. The paper-making industry is important 
and represents an invested capital of £1 020 000. It deals annually with 
£103 000 worth of raw material of which about one third is imported, 
and produces pnper and cardboard which amounted to 18 200 tons in 1914 
and was valued at £432 000, No paper is exported, but 3 600 tons of pulp 
(valued at £32 000) went abroad in 1913. 

1254 - Testing, Storage and Preparation of Unpolished Rice (bras pitjah koelit). — 

Oxtow W. M., in Natmfhundig Tvdscknft voor Nederlmfoch-Indie, Part LXXIV, 
pp, 143-196. Batavia, 1916. 

In connection with the importation of unpolished rice for preventing 
and restricting beri-beii in the Dutch Indian Army questions arose as to 
the testing, the storage and the treatment of the above named form of rice, 
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which have led to the writer's investigations. The results of the investiga¬ 
tions are summarised hy the writer as follows: 

i, — On the ground of taste, no reasonable and still less insur 
mountable objections can be made to the use of unpolished rice which oi|g| 
sufficient protection against beri-beri. 

' 2. — Compared with finished rice, unpolished rice becomes easily 
and speedily unfit for consumption, by decay, by damages clone by 
insects, etc. Although periodical exposure to diffused daylight and regular 
turning over of the stock have a favourable influence with regard to dete 
rioration during storage, still unpolished rice can scarcely be kept for longer 
than two months without even quite perceptible alterations. 

3. — The necessity of preserving unpolished rice, which must be 
kept for some time, is best practically met by the use of chloroform or car¬ 
bon tetrachloride. These are applied in the form of vapour, for which com¬ 
paratively small quantities are sufficient. They do not modify the hardness, 
the smell or the taste of the rice, and they exercise a favourable influence 
oii the preservation of the desired activity. 

4. — The P 2 0 5 proof with the fixed amount 0,4 % of this sub¬ 
stance is not sufficiently to be relied upon when testing rice as to its value 
as protective against beri-beri. 

5. — A new method of chemical investigation better enables us 
to judge of this value. This method consists in the estimation of the spirit 
dry-residue, according to a process which has been fully described in the 
text. As criterion the dry-residue limit was to be fixed between 0,55 and 
0,6%. 

6. — The physiological test with the help of test-animals is at pre¬ 
sent the only one which leads to a never-failing, always correct judgment. 

The evident suitability of rice-birds for this purpose has led to a method 
of investigation which in every respect deserves recommendation. 

7. — It appears more and more distinctly that requirements for an 
adequate activity of rice are completely worthless, if at the same time 
certain stipulations are not made as to the treatment of the rice, viz. the 
washing and steaming, processes to which the rice must be subjected be¬ 
fore it is ready for consumption. 

A specimen has been found with a P 2 0 6 amount lower than the stan¬ 
dard norma of 0,4 % and which notwithstanding this was sufficiently 
active. 

This example shows that there are kinds of unpolished rice to be ob¬ 
tained which in appearance and taste differ little, if anything from entirely 
polished rice, and which still give more than sufficient protection against 
beri-beri* 

1255 - Agricultural Instruction by Correspondence in France. — lindet, in Cmttes 

Rendus dc V Academic d’Agriculture do France, Vol. II, No. 32, pp. 931-993. Paris, 1916. 

In October 1913, the Union of Agricultural Syndicates in the south¬ 
east of France began a course of agricultural instruction by correspondence. 
During its first year as many as 207 pupils were registered, but with the out- 
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break of war those left on the land were' deprived of all leisure, and the 
number of pupils fell to 54 in 1914-1915 and to 34 in 1915-1916. 

At the beginning of each month from October to April every member 
of the course receives instructions for work, in the carrying out of which 
he is encouraged to get what help he can from his parents or from a local 
" monitor " appointed by the Union. The work includes: 

1) A course of reading for which books are provided in local li¬ 
braries or obtainable from the Union at a very low cost. 

2) The setting up of a small experimental ground where each pupil 
can test for himself the effect of manurial dressings, of early or late 
sowing, etc. 

3) The carrying out of simple experiments such as the germination of 
seeds, the relationship between the density of potatoes and their starch 
content, the flocculation of clay by lime, the effect of sodium nitrate on 
tillering and straw production, the topping of sugar beets, the washing of 
vine poles. 

4) Excursions organised by the monitor to neighbouring farms where 
the pupils are expected to take notes on the crops, on the live stock, on the 
implements, etc. 

5) The writing of papers in answer to questions on such subjects 
as the nature of the local soils, the crops of the districts and their industrial 
uses, the treatment of seed, the planting of fruit trees, etc. This branch of 
the work involves personal effort on the part of the pupil who will have 
to consult liis books in order to find an answer to the questions. 

6) The working out of sums on: the price of wheat per given volume 
from its density and price per quintal (220 lbs); the value of a manure heap, 
given its composition and the value of each constituent; the price of ra¬ 
tions for maintenance or fattening; etc. 

Every month the pupils send in their work which must include a re¬ 
port of their excursions and of the progress of their experiments. The 
papers are corrected and returned, the names of the pupils getting the 
highest number of marks being published in the monthly sheet of instructions 
together with remarks of a general nature which apply to all members of 
the course. When specially good papers are sent in these may even be 
reproduced in the monthly sheet. 


CROPS AND CULTIVATION. 

1256 - A Detailed Study of Effects of Climate on Important Properties of Soils,— soil physics 

Lipman C. B., and Waynick D. D., (Laboratory of Soil Chemistry and Bacteriology, TJni- chemistry 

versity of California) in Soil Science , Vol. I, No. 1, pp, 5-48. New Brunswick, N. J., 1916. AND 

In 1908 a set of experiments were started under the joint auspices of MICR0BI0t0<s 
the U. S. Department of Agriculture and the Agricultural Experiment 
Stations of Kansas and California. Two soil blocks, 5 ft. square and 3 ft. 
deep were moved from each station to the other two stations and placed 
in position as neatly as possible in the original soil layers, A similar block , . 
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of soil was dug up and replaced in its position at every station and a check 
plot of undisturbed soil was also set aside. It was therefore possible to 
compare at each station i) the natural undisturbed field soil; 2) the natural 
field soil after having been disturbed; 3) the soils from the other two ex¬ 
periment stations. When 7 years later the present writer attacked the pro¬ 
blem of the effects of climate on soils, the above plots appeared to provide 
admirable material for study in this connection, and it was decided to 
subject them to a physical, chemical and bacteriological investigation. 

The most striking change undergone by the transported soils is in 
their appearance. Shaw and Walters originally described the Cali¬ 
fornian soil as “ Sacramento silt loam’the Kansas soil as a "dark heavy 
loam" and the Maryland soil as a « bight yellow clay». During the period 
which has elapsed since the soils were moved, their colour has changed 
markedly, Kansas and Maryland soils in California becoming of a much 
deeper reddish colour, and Kansas and Californian soils bleaching to a 
light or yellowish clay in Maryland. Soils brought to California have also 
increased their hygroscopic coefficient, their moisture equivalent (1) and 
their wilting point. 

The bacterial investigations show that in general the numbers of 
bacteria increase when arid soils ate put under more humid conditions 
and decrease when humid soils are brought to a drier climate. Ammoni- 
fication and nitrogen fixation vary in a similar fashion and so does nitri¬ 
fication with certain forms of nitrogen. The destruction of cellulose, on the 
other hand, varies inversely with the bacterial numbers. 

Chemical analyses reveal marked changes in the acid soluble con¬ 
stituents of soils due to climatic effects. For example the Californian soil 
increases in lime in Kansas and Maryland (particularly at the latter 
station) and loses in iron. Though difficult to generalise, the tendency 
is for soils to increase in iron and decrease in alumina when placed under 
arid conditions and vicevena . Phenomenal losses in certain constituents 
seem to have occurred in some soils even when the latter were not moved, 
the Maryland soil losing enormous quantities of magnesia in the given 
period. With regard to the total water soluble constituents, these in¬ 
crease considerably when the Californian soil is moved to Kansas or 
Maryland and the same occurs with Maryland soil when moved to Kansas 
or California. 

vSome of the effects noted are difficult to explain in the light of our 
present knowledge, but the causes of other effects stand out quite clearly. 
For example, it appears that the total internal surface of soils per unit 
of dry weight increases with the degree of aridity of the climate, and this 
exercises an important influence on the hygroseopicity, moisture equi¬ 
valent. wilting point, tenacity, absorbing power and many other physi¬ 
cal characteristics of a given soil. With the chemical data the causes for 
the changes are more difficult to define because of the great irregularity 
of some of the results obtained. But they indicate clearly that profound 




(1) See M. Oct. 1916, No. 1059. 
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changes take place in the chemical constitution of a soil when it is moved 
from an arid to a humid climate or vice vena. In general, bacterial acti¬ 
vities are far more pronounced under humid than under arid conditions ex¬ 
cept with regard to cellulose decomposition. This is probably due to the 
‘decrease in the carbon of soils under arid conditions and to the decrease 
in the water soluble substances. 

1257 - The Relationship between the Osmotic Pressure of the Soil Solution and the 
Growth of Wheat. — TyjiAihcoB'B M. H. (Toulaikow M. N .) in jRypuajiz OnumuoU 
AipoHOMiu luieuu II. C. Koccobh^a {Review of Agricultural Experiments dedicated 
to the memory of P. S. Kossovitch). Vo3. XVII, No. 2, pp. 122-163. Petrograd, 1916. 

In order to determine the correlation between the salt content of the 
soil and the growth of plants, a series of experiments were undertaken at 
the Station of Besentchouk where the alkali soils of the Province of Sa¬ 
mara are under special investigation. The osmotic pressure of the soil 
solution was artificially raised by the addition of mineral salts to the 
soil and was studied in its relationship to the growth of Bielotourka 
wheat, a hard spring variety which is widely distributed in the region. 

The experiments were begun in 1910 and a first report has already been 
published (1). Plants were grown in zinc cylinders each of which con¬ 
tained 5 kgs. of black soil (Tchermozem) and about 50 gms. of a 
mixture of nutrient salts. Before being filled into the pots the soil was 
dried in the sun till its moisture content had been reduced to to ton 
per cent. The nutrient salts were added in the form of solution, but the 
salts used to raise the osmotic pressure of the soil solution (i, e, sodium 
chloride, nitrate and sulphate; ammonium chloride and sulphate; calcium 
chloride) were applied in the solid form and in three different ways; 

1) The whole amount was mixed with the soil at the start so that 
the soil solution was immediately brought up to the required osmotic 
pressure. 

2) The salts were added at the rate of one sixth of the total amount 
pet week for 6 weeks. By this means it was possible to reproduce the natural 
conditions prevailing in alkali soils where the osmotic pressure of the so¬ 
lution increasevS as the growing season advances owing to the decrease of 
the water content in the soil. By spreading the applications over 6 weeks, 
the plants had received the whole amount before flowering. 

3) The whole amount was added in a single dressing at the time of 
flowering. 

Distilled water was used for bringing the moisture content of the soil 
up to 60 per cent of its maximum water holding capacity or in other words 
to 24 per cent of the dry soil. Selected seeds or pure lines of Bielotourka 
wheat were employed and careful records were kept of the dates of 
germination, tillering, shooting, flowering, and ripening. The height of 
the plants was also measured at different times. When the plants were 
harvested, the dried grain and straw were, weighed separately and the 
grain was analysed for total and protein nitrogen and for moisture; the 


(Ed,\ 


(1) See R. 191.1, No. 987. 
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weight of iooo seeds was also determined and their appearance was noted 
(steeliness or starchiness) (i). 

The results of the experiments showed that the osmotic pressure of 
the soil solution had a marked influence on plant life. This influence was 
already appreciable when the seeds were germinating and could be follow¬ 
ed throughout the development of the plant. 

As the osmotic pressure increased, germination was retarded and til¬ 
lering became less vigorous while the shooting of the corn and flowering 
were earlier, so that the whole period of vegetation was considerably cut 
down. An osmotic pressure of 7 atmospheres obtained by the addition of 
sodium chloride shortened the life of plants by 7 days in 1915 and by 10 
days in 19x4. The same pressure exerted by sodium sulphate only reduced 
the period by 4 days and the effect of nitrates were still less powerful, 
their solutions having no appreciable effect except at higher pressures 
altogether, 

With regard to the development of the plant and the yields of straw 
and grain, it was found that there existed a definite optimum osmotic pres¬ 
sure for each of the salts tried. The point varied between 1 and 3 atmospheres 
according to the different salts and was marked by maximum crop yields 
and by a low ratio of straw to grain. As the osmotic pressure increased 
above this optimum'point, harmful effects became evident, the develop¬ 
ment of the plant was suddenly checked and low yields of grain and straw 
were obtained. A rise in the osmotic pressure of the soil solution caused by 
the addition of all salts except nitrates lowered the ratio of straw to grain. 

It was established in the earlier experiments that when the pressure 
of the soil solution is between 3 and 5 atmospheres, plants are able to make 
the available water go further than under normal conditions. This conclu¬ 
sion was fully confirmed by the experiments of 1914 and 19x5. In Table I 
ate given the mean coefficients of transpiration obtained with the normal 
soil solution and with solutions whose osmotic pressures varied from x to 
5 atmospheres. The figures show that in general transpiration decreased 
as the osmotic pressure increased up to 5 atmospheres. Above that limit 
a further increase in the osmotic pressure resulted in a coefficient of trans¬ 
piration higher than that for the normal soil solution. Magnesium chlo¬ 
ride did not follow this rule. The fact that Bielotourka wheat uses loss 
water per unit of dry matter produced when the osmotic pressure of the 
soil solution rises above normal, is of the greatest importance in arid regions 
where the climatic conditions are similar to those at the Besenehottk vSta- 
tion. 

With the soil solution at its optimum osmotic pressure the wheat not 
only gave maximum yields, but both straw and grain contained maximum 
amounts of total and protein nitrogen. In other words, the plant was making 
the best possible use of the nutrient substances at its disposal to produce 
the largest amount of grain of the best quality. Table II summarises the 
results obtained in this connection. 


{Ed). 


(1) Sep. 1916, No, 964. 
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Table I. — Effect of the osmotic pressure off the sotl solution on the coef¬ 
ficient of transpiration of wheat plants (average of the two years 1914 
and 1915. 




Coefficients of transpiration 


Salts used 

Normal 

Abnormal soil solutions, osmotic pressure 


soil 

solution 

1 

2 

I 

• 

I 

Sodium chloride. 

365-6 

359 5 

346.6 

3^2.8 

358.4 

» sulphate. 

_ 

364.3 

— 

342.6 

349-4 

n nitrate. 

~ 

352.0 

335-7 

, 3I7-9 

382.8 

Ammonium chloride . 

— 

329.9 

323.1 

295.2 

364.2 

» sulphate. 

— 

331-4 

308.3 

294.7 

300.1 

» nitrate ... 

j 

336.0 

304.6 

292.6 1 

— 

Magnesium chloride . . .... 


350-4 

358.8 

328.7 

4*3-8 

» sulphate. 

— 

366.9 

360,0 

343-4 

359-2 

Calcium chloride. 

— 

347-7 

329.6 

341-8 

— 

Mean for all salts , . . 

365.6 

348.6 

333-3 

329.9 

314-8 


Table II. — Effect oj the osmotic pressure of the soil solution on the yield 
and nitrogen content of wheat (average of the two \ears 1914 and 1915). 



Nitrogen of grain 

j Nitrogen content 

of grain (per cent) 

Total amount of nitrogen 
per pot 

Control (normal soil 
solution) 


- 

100 



- 

• 1 

! 


=* 100 


Osmotic pressure ot soil 
solution in atmospheres 

- 

r 

3 

3 

5 

X 

2 

3 

5 

1 

1 | 

2 

3 

5 

Salts grouped by their 
bases: 

Sodium salts. . , . 

112 

99 

S ; 

i 

1 89 

57 

1.12 

1.29 

I.4I 

1 

\ 

1.58 

125.4 

127.7 

125.5 

*90.1 

Ammonium » , . . 

122 

139 

121 

— 

1.33 

R 55 

I.67 

— 

162.3 

2x5.4 

202.1 

— 

Magnesium « ... 

96 

94 

82 

62 

I.II 

1.10 

1.22 

j **37 

106.6 

103.4 

I06.1 

87.7 

Salts grouped by their 
add t a dicks : 

Chlorides. 

109 

108 

£6 

-<2 

I.l6 

1,27 

1.43 

1.68 

126.4 

* 37*2 

[ 123*0 

69.6 

Sulphates. 

‘ I08 

in 

118 

9 <S 

'*•14 

1.24 

L32 

I * 5 I 

I 23 - 1 

137.6! 

* 55 -* 

148.0 

Nitrates. 

11S 

120 

97 

— 

*i 3 ° 

1.62 

*»73 

— 

160.4 

r 94*4 

167.8 

— 

Mean for all salts . 

IIO 

no 

100 

65 

x.18 

1.33 

1-43 

1.68 

129.8 

146.3 

143.0 

109.2 
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Conclusions. — In pot cultures it is possible to regulate the osmotic 
pressure of the soil solution by the addition of soluble salts (nutrient and 
otherwise) to the soil and thereby not only to increase the yields of grain 
and straw above the normal, but also to raise their uitrogeu content. The 
study of the osmotic pressure of the soil solution is of special interest in 
relation to steppe and alkali soils where it is exeeptionaly high and in the 
case of peat soils and bogs where it is exceptionally low. It may also throw 
light on the action of “ indirect ” manures, such as for instance that of 
sodium chloride which is frequently used on sugar beets. Hitherto its be¬ 
neficial effect has been looked upon as due to a liberation of potash in the 
soil, instead of which it might be caused by a simple increase in the osmotic 
pressure, 

Tt is recommended that the investigations be extended to other farm 
crops and the effect of the soil conditions determined not only on the ni¬ 
trogen content of the plant but also on its other constituents, fats, sugars, 
and starch. 

1258 - Investigations on the Microorganisms of Peat Soils, Waste and Cultivated,— 

Arnd 1 \, in Centmlblatt filr Bakteriologic , Parasiimkundc und Infi'ktianskvankheitcn, 
VoJ. 45, Nos. 8-25, pp. 554 - 574 - Jena, Juno 19, 1916. 

At the Bremen Station for peat investigations (“ Moomrsuclis,station”), 
a series of experiments were undertaken to determine the changes, if any, 
in the bacterial activity of peat soils brought about by drainage, liming 
and tillage. Only preliminary trials have as yet been accomplished, but 
these have already shown that there exists a striking differeneeriu bacte¬ 
rial activity between waste and cultivated land. Soil samples were taken 
from twelve different parts of the experimental ground and were tested 
for: ammonification, nitrification, denitrification, the decomposition of 
cellulose, the presence of Azotohacter and the fermentation of maimite. The 
results may be summarised as follows; 

1) Ammonifying organisms were found in all samples, even in the 
most strongly acid subsoils from waste land. They were far more active 
in surface soil than in the underlying layers, the actual numbers in the sub¬ 
soil being very small and their vitality reduced. Ammonia production also 
oecuxed much more freely with samples from soils which had been tilled, 
manured or limed than with samples from land of the same type which 
lay waste. An application of dung to a peat soil which had a very low 
bacterial content resulted in a considerable and lasting increase in the 
numbers and activity of the putrifying organisms. The breaking up of 
, waste land only affected the bacterial life in the top 8 in, of soil; samples 
of subsoil (8 tu 16 in. deep.) showed about the same ammonifying 
power whether taken from waste or cultivated land, 

3) None of the samples from waste land contained any active nitri¬ 
fying organisms, neither did samples from cultivated land which was 
/’gither unlimed or had only received lime at the rate of hall a ton of lime 
gpracre. On the other hand soil which had received one ton of lime per acre 
’CijSbited a marked power of nitrification, but it would seem that an even 
dressing would be required in, order to obtain an active develop- 
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merit of the nitrifying organisms in the peat itself. Not a single subsoil 
examined, whether obtained from waste or cultivared land, contained 
any organisms capable of producing nitrites or nitrates. 

3) livery sample tested was able to reduce nitrates, the surface soil 
of waste land being hardly more active in this respect than its subsoil. 

Where the land was cultivated, however, the reduction of nitrate took 
place much more readily with the surface than with the subsoil,, and the 
same was true of cultivated surface soils as compared with the surface soil ■ ' 
of waste land, more especially where tillage had been accompanied by 
liming. No differences were obtained in the denitrifying power of the va¬ 
rious subsoils. 

4) All surface soils exhibited a greater power for decomposing cel¬ 
lulose than their corresponding subsoils, the difference being very small 
in the case of waste land and much larger for cultivated land. Cultivated, 
limed or manured surface soil was also much more active than waste sur¬ 
face soil. As with ammonification and nitrification, maximum decom¬ 
position of cellulose occured when the soil had previously received a 
dressing of dung. 

5) In no sample was Azotobacter present. Surface soils and cultiv¬ 
ated soils fermented mannite more readily than subsoils and waste soils, 

tha maximum effect being again obtained with the dunged plot. t 

1259 - Reclaiming the Everglades Of Florida. — Willey A. \V.,in Scientific American > opening UP ' 

Vol. CXV, No. 12, pp. 258-251). New-York, September 16, 1916. cuLm^TlON 

Iii the south of Florida there are some 4 million acres of swamp known 
as the “Everglades” which are being converted into agricultural land by 
drainage. An accurate topographical survey of the district had shown that 



Machine used for idgging trenches and pulverising the soil. 


MI'TITODS 
OF SOIL 
CULTIVATION 


1746 METHODS OF SOIL CULTIVATION 


the swampy condition of the area was due to theOkeechopee lake and that 
as the rim of the lake was some 20 ft. above the level of the tidal river, the 
reclamation could be effected by merely cutting canals through the rock 
rim of the lake and allowing the water to flow away by force of gravity. 
The first reclamation project which has already been carried into olivet 
included the excavation of 4 canals of a total length of 200 miles and of an 
average cross section of 5x60 ft,; 6 dredges were employed for the purpose. 
For the making of the smaller ditches other machines were used. One of 
these is illustrated iu the adjoining fig.; it not only dug trenches but pul¬ 
verised the soil at the same time, moving across the land at the rate of 500 
ft. in 10 hours. Another ditcher used was capable of cutting a trench 400 ft. 
long 6 ft. deep and 3 ft. wide in one day. The total length of the lateral 
canals amounted to 2000 miles, draining an area of 1 y 2 million acres. 

The success of the enterprise has been so complete that a second pro¬ 
ject is now in hand for reclaiming the remaining 2 ]/ 2 million acres and will 
be completed within a year. As soon as the land is ready it is sold by the 
State Government and divided up into farms, settlers being attracted 
from all the other parts of the United States. 

The total cost of reclamation has been estimated at 4 % million 
dollars. 

1260 - Experiments in the Application of Electricity to Plant Production, in England. * 

Ingvar Jorgensen, in The Journal of the Board of Apiculture , Vol. XXIII, No. 7, pp. 671- 

672. London, October 1916. 

Experiments on the effect of overhead electrical discharges on crops 
were continued in 1915, a crop of oats being grown under this treat¬ 
ment at Iyincluden Mains, Dumfries. 

The crop was grown on ground which had been used for the three 
previous years for similar experiments with potatoes, The experimental 
ground consisted of two plots each of I K acres lying side by side, one of 
them receiving the electric discharge, the other being used as the control 
The two plots were separated by a well-earthed wire screen reaching to 
a height three feet above the level of the charged network. It was hoped 
by this means to prevent any considerable leakage of current from the 
electrified am to the control Readings of a sensitive electrometer showed 
that the screen much reduced the amount of discharge reaching the noil- 
electrified area, but it did not do away altogether with the leakage. 

The season was a particularly dry one, .accompanied by a scorching 
sun, and as the soil is of a very porous nature the conditions were not 
conducive to a heavy crop, 

From the early stages of growth the crop on the electrified area 
showed a marked superiority in comparison with that on the control 
area and did not .suffer from the prevailing drought to the same extent. 

' The discharge was run for 557 hours during 108 dayi l e., an average 
of 5 hours a day. 

’’ The two crops when ready for harvesting were cut, threshed and 
weighed separately. ; The weights of the two crops are given below, and 
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show that the electrified crop, as compared with the non-electrified, showed 
the remarkable increase of 30 per cent in grain and 58 per cent in straw. 



Total grain. 

Total straw. 

Increase of 
grain. 

Increase of 
straw. 

Electrified ........ 

1309 lb. 

2 476 lb. 

30 per cent. 

30 percent. 

Control.. 

I 008 lb. 

1 572 lb. 


— 


An analysis of the grain and straw from the two crops was under¬ 
taken at the University of Leeds. The figures obtained for the experimental 
and control crops showed practically no difference apart from those ac¬ 
counted for by experimental error. Feeding experiments are needed before 
it can be concluded with certainty that the discharge has been without 
effect on the food value of the oats, but is is extremely unlikely that any 
difference would be demonstrated between the two crops. 

1261 - The Industrial Uses of Seaweed, More Especially as Manure. — Gloess p., in 

Monitew Scientifique dn Docteur Quesnenlle , Vol. VI, Part I, No. 893, pp 97-108; Part II, 

Nos. 896 and 898, pp. 169-177 and 217-223. Paris, May, August and October 1916. 

The industrial uses of seawed are classified as follows: 

I. The general use of seaweed more particularly for manure. 

II. The use of plants other than algae, especially grass mack ( Zoster a spp.) as a source of: 

a) fibre 

by paper 

c) cellulose 

d) potash manure obtained as a bye-product. 

III. The use of red algae (Rhodophyceae) for the production of gelose. 

IV. The use of the brown algae (Phaeophyceae) especially the haminariaceae (kelp) which 
contain no gelose, 

0) as a source of algin for the production of: 

1) waterproofing, dressing and gum substances; 

n) food substances; 

lit) a natural algin product containing iodine; 

iv) sodium peralginate, a bleaching agent; 

v) various other materials for industrial purposes. 

b ) as a source of potash salts; 

c) as a source of other salts; 

d) as a source of iodine and bromine. 

The use of seaweed as manure. — On the coats of France (Brittany), 
England, Scotland, Ireland and in the Channel Islands two classes of 
seaweed are gathered: 1) the kinds that grow between tide marks (,Zostera 
spp., red algae and Turns spp.); 2) the drift weed which is washed up from 
below low-water mark (.Laminaria spp., Zostera spp.). In the districts 
where it is collected it forms one of the principal manures and enables 
the land which is naturally poor to become productive. 
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On the Pacific Coast of the United States large quantities of kelp are 
harvested annually (x). The writer points out that a certain amount of 
waste is incurred by not. recovering the iodine and bromine contained in 
the kelp. These elements being more valuable for chemical or pharmaceu¬ 
tical uses than for agriculture, their extraction would seem advisable espe¬ 
cially as their recovery would enable the manure to be sold at a lower 
price. 

The extraction oj potash salts from seaweed. -- The seaweeds used for 
this purpose consist of Macrocyslis spp., Nereocystis spp. and Pelagophycm 
spp. which form the “giant kelp ” of the American Pacific coast, and Lami¬ 
naria flexicaulis, L. Clousloni, L. saccharina, Saccorhiza bullma which are 
found in Europe. The average chemical composition of fresh European 
seaweed is as follows : 


/' Chlorides . . 3,85 % 

\% | Iodide ... 0.13 % 

f Bromide . . 0.01 % 

/ Chlorides, sulphates, 
u/ } phosphates of sodium, 

* ) magnesium, calcium, 

f iron, manganese. 

Every year about xoo 000 tons of fresh seaweed ate gathered in France 
and 250000 tons in the United Kingdom and Norway, From the 350000 
tons the following products are obtained: 175 tons of iodine, 7000 tons of 
potash salts, 15 000 tons of soda ash. By improved methods of manu¬ 
facture the yield of iodine and potash salts might well be doubled and at 
the same time 10000 tons of mineral salts other than potash, 175 tom of 
bromine and 28 000 tons of raw algin could be produced. With the use 
of cutters the .seaweed harvest could also be increased. 

The potash salts, which consist chiefly of the chloride, make up about 
4 per cent, of the fresh seaweed or 25 per cent of flic dry matter. They are 
extracted by lixiviating the kelp, or may be obtained as an efflorescence 
on drying the seaweed by heat. The latter process yields a substance con¬ 
taining 65 per cent of potassium chloride (41 per cent of K/>) which may 
be used as such Tor manure or subjected to purification as in the case of 
Stassfurt salts. 

Other salts extracted by lixiviation . — These make up 43 per cent of 
the total salts, 3 per cent of the fresh seaweed or 20 per cent of the dry 
matter. They consist of about 50 per cent of sodium chloride, and 50 per 
cent of the other salts, and though much less valuable as fertilisers than 
the, potash salts, they are used for that purpose in France. 


|.See H. 1912, No. 1147; R. 1914, No. 212 ; A*. 1915, Nos. 467mvl 688. {Ed.) 


Water. ... 85 % 


Dry matter . 15 % 


Mineral matter 7 % 


Organic matter 


7 % i 


Potash salts , 


| Other salts. 
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Extraction of iodine and bromine . — Inorganic iodides and bromides 
are easily obtained from kelp by. simple lixiviation with weak acid or wa¬ 
ter, Organic compounds of iodine and bromine on the other hand cannot 
be completely extracted without destroying the mucilaginous residue 
unless an oxidising agent be employed in a faintly acid solution, according 
to the process patented in various countries (France, Germany, Austria, 
Belgium, England, Norway, United States and Japan). 

1262 - Green Manuring with Leguminous Crops in Java.— -Ranta., in Mededeeiingen 

van het Kina Praefslation, No. III. Batavia, 1915. 

At Tjinjiroen, in the mountainous region of Java, experiments were 
carried out on the growth of various leguminous crops for green manure. 
The trial ground was 5160 ft. above sea level. An account is given of the 
plants tested with special reference to the formation of root nodules and to 
the appearance of disease. 

1263 - The Solubility of Phosphoric Acid in Mineral, Basic and Calcined Phosphates, 

and in Basic Slag. — Aita A., ill V Italia Agricola, Year Iy V } No. 10, pp. 446-453. Pia¬ 
cenza, October 15, 1916. 

Since the middle of the nineteenth century phosphatic manures have 
been employed chiefly as superphosphate and basic slag. I11 recent years, 
however, attempts have been made to re-introduce the use of natural 
phosphates in one of the three following forms: 1) ground phosphate which 
consists of the raw mineral reduced to a very fine state of division ; 2) cal¬ 
cined phosphate or “ thermophosphate ” which is the mineral phosphate 
after simple calcination; and 3) basic phosphate, a product obtained by 
calcining the raw mineral with basic or alkaline substances. The writer 
has studied the solubility of mineral phosphates, more especially the less 
soluble ones, [Annali di Chimica applicata , July and August 1916) and 
gives a summary of his work in the present paper. 

Mineral phosphates. — Recent experiments ha\e shown that: 

1) The power of assimilating phosphoric acid from mineral phos¬ 
phates varies with the species of the plant, being marked in crucifers and 
hardly perceptible in cereals. 

2) A very fine state of division increases the availability of mineral 
phosphates. 

3) With phosphates in general, and particularly with the less solu¬ 
ble phosphates, the nianurial value is dependent on: a) the lime content 
of the soil; b) the nature of the nitrogenous manure applied with the phos¬ 
phate ; c) the magnesium content of the soil. These three factors are referred 
to as the calcium , lime and magnesium factors. 

It has been maintained that the slow availability of phosphoric acid 
in mineral phosphates is reflected in a low solubility in 2 per cent citric 
acid solution ; but this hypothesis has since been disproved, it being shown 
that mineral phosphates yield the whole of their phosphoric acid to 2 per 
cent citric add provided a sufficient amount of the solvent be used and the 
extraction be continued for a sufficient length of time. The writer subjected 
different types of phosphates (Tunisian, Algerian, Florida and Pacific) 
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to repeated extractions with 2 per cent citric acid, the samples being hand 
shaken for an hour at room temperature. It was found that the amount 
of phosphoric acid dissolved in the consecutive extractions varied not 
only according to the nature of the mineral and its lime content, but also 
according to its state of division : 

1) Nodular and rock phosphates (Land Pebble, Medulla, Align,uj) 
yielded their phosphoric acid less readily than the more friable minerals 
of a sedimentary origin, nodular phosphates requiring 7 extractions and 
rock phosphate 5 or 6 extractions for the complete removal of the phosphoric 
acid. 

2) A Bir el Afou phosphate, ground to a degree of fineness which 
allowed 85 per cent of it to pass through a sieve with 100 meshes to the 
inch, yielded 29 per cent of its phosphoric add in the first extraction and 
required 4 further extractions for the complete removal of the phosphoric 
add, whereas an Egyptian phosphate of 58 per cent fineness only yielded 
21.71 per cent of its total phosphoric acid to the first extraction, and for 
the complete removal of the phosphoric add, 5 further extractions were 
necessary. 

3) Caldum carbonate when present, neutralised the citric acid, 
thereby reducing its solvent power in proportion to the amount of carbo¬ 
nate present. In the first few extracts obtained from a calcareous sample, 
a Gouraya phosphate containing 21.22 per cent of calcium, the phosphoric 
acid increased whilst the carbonate decreased-. On the other hand with 
Constantine, Gafsa and Bir-el-Afou phosphates containing only 13.27, 
10.10 and 9.95 per cent of carbonate respectively the amounts of phosphoric 
acid found in the extracts followed a regular descending curve from the 
first to the last of the extractions. « 

In a second series of experiments a study was made of the influence 
of the other salts used as fertilizers (sulphates, nitrates and chlorides of 
ammonium, potassium, sodium and magnesium) on the solubility of phos¬ 
phoric acid. Citric acid solutions were prepared containing increasing 
fractions of the equivalent weights of these salts and in each case 250 cc. of 
the solution was shaken up with 2.5 gins, of the raw phosphate for an hour. 
With the system ; tricalcic phosphate, phosphoric add, calcium citrate and 
citric acid it was found that the solvent action of citric acid ceases on the 
establishment of equilibrium between the free phosphoric acid and the calcium 
dtrate which is farmed. The presence of a salt of a strong, acid, such as 
potassium sulphate, upsets this equilibrium by causing a double decom¬ 
position between the added salt and the calcium citrate ; potassium citrate 
is formed and acts further on the tricalcium phosphate until a new equi¬ 
librium is established, this time between the two salts with a common 
ion, potassium sulphate and potassium phosphate. Nitrates and chlorides 
of ammonium, potassium, sodium and magnesium behave in an analogous 
manner. On the other hand the presence of calcium salts (chloride and ni¬ 
trate)- inhibits the solvent effect. The general conclusion may be drawn 
that the solubility of phosphoric acid is increased by the addition of salts 
of 'stto^adds giving rise to soluble phosphates, and is decreased by the 
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addition of salts of acids weaker than citric acid owing to the fact that 
in such cases (e. g. carbonates) the citric acid displaces any such acid ra¬ 
dicle and loses part of its solvent power in the process. 

Assuming that the reactions in the soil are analogous to those described 
above, the following practical conclusions may be drawn: x) Fertilizers 
containing calcium salts lower the availability of phosphates; 2) nitrogen 
and potash manures in the form of sulphates, nitrates and chlorides increase 
the availability of phosphates in the order given ; 3) magnesium sulphate, 
nitrate or chloride acts in a similar fashion. 

Calcined and basic phosphates. — The writer states that the calcining 
process merely raises the cost of the product without rendering the phos¬ 
phoric acid more soluble. 

With regard to the production of basic phosphates, so far the only 
process working on an industrial scale is in Sweden where 20 000 tons 
of «Wiborgh» phosphate are turned out per annum. Ground apatite is 
heated with alkaline sulphate to a red or yellow heat and the product 
contains phosphoric acid which is soluble in 2 per cent citric add. It has 
been thought that the tricalcic phosphate combines with the alkali at 
high temperatures to form a tetracalcium phosphate (sCaO. 2 No 2 0 . 
4P 2 o 6 or 5CaO. 2fC 2 o. 4 P 2 0 5 ) analogous with the one believed to exist 
in basic slag. The writer, however, does not accept the view that this com¬ 
pound exists either in Wiborgh phosphate or in basic slag, and believes 
that the increased quantity of soluble phosphoric acid in the former is due 
to the presence of alkaline sulphates. 

Basic slag. — A series of experiments was undertaken to throw light 
on the question as to whether the solubility of the phosphoric add in basic 
slag be due to some of the secondary products contained in the slag. The 
raw phosphates were treated with citric acid in the presence of: iron and 
aluminium filings, ferrous sulphate, ferric chloride, aluminium sulphate, 
manganese sulphate and hydrate and magnesium silicate. The following 
results were obtained: 

1) Silicates exerted a retarding effect on the solubility of the phos¬ 
phoric acid, silicic acid being weaker than citric acid. Manganates behaved 
in a similar manner. 

2) Ferrous sulphate and manganese sulphate behaved exactly like 
ammonium sulphate, alkaline sulphates and magnesium sulphate, the 
solubility of the phosphoric acid increasing with the concentration of these 
salts. 

3) The same is true in the case of ferric and aluminium salts the pre¬ 
sence of a very small quantity of these salts being sufficient to increase 
markedly the solubility of the phosphoric acid. It is stated that the increased 
solubility here is due to the combined effect of two distinct causes: a) the 
retarding of the equilibrium by the slag, and h) the formation of a complex 
salt of iron or aluminium with citric or phosphoric acid. This complex salt 
undergoes little dissociation and causes a radical change in the equilibrium 
of the system: tricalcic phosphate, phosphoric acid, calcium citrate, ci¬ 
tric acid and ferric or aluminium salts. The fact that similar results were 
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obtained whether iron or aluminium filings were employed confirmed the 
deduction that the citrophosphate group was intimately connected with 
the iron or aluminium. 

It has been shown previously that all the secondary products contained 
in basic slag are dissolved by 2 per cent citric acid to an extent which va¬ 
ries with the nature of the slag. The writer found that by using a solution 
of saccharose to remove the lime the solubility of the phosphoric acid was 
increased, likewise that of all the other constituents. The secondary com¬ 
pounds of slag can therefore be classified into two groups: 1) those which 
hinder the solubility of phosphoric acid (lime, silica, silicates and manga¬ 
nese), and 2) those which assist it (sulphates, iron and aluminium). Amongst 
the latter group the sulphates may be neglected as they are only present 
in minute quantities but the presence of the two metals not only counter¬ 
balances the effects of the first group of substances, but actually exerts 
a definite solvent action on the phosphoric acid. 

Conclusions. —■ Basic slag like the mineral phosphates contains phos¬ 
phoric acid in the form of tricalcic phosphate. Their relatively high degree 
of solubility in citric acid as compared with mineral phosphates is attri¬ 
buted to the presence of iron and aluminium in the slag, The difference 
in the solubility of slags may be due to any or all of the following three 
causes : 1) a variation in content of iron and aluminium; 2) the percentage 
of soluble phosphoric acid present; 3) the presence of other bodies which 
exert a retarding effect on solution. 

1264 - Nitrate of Soda and Ammonium Sulphate on Sugar Cane in Java, — 

Geerts J. M., in Mededeelingen van het Proe}station vow de Java-Suikerindus trie, VoJ. VI, 

No. 9, pp. 233-305* Soerabaja, 1916. 

Experiments have been carried out in Java during the last few years 
to compare the manurial value of sodium nitrate and ammonium sulphate 
for sugar cane (1). These have shown that ammonium sulphate gives the 
best results on sandy soils and sodium nitrate on heavy land. 

Where nitrate was used no deleterious action on the structure of the 
soil was observed, nor is there any likelihood of this occuring in Java as 
the nitrate is not applied every year and further the laud is irrigated. 
Owing to its extreme solubility nitrate is specially adapted to regions of 
# low rainfall and gave the best results when applied in two or three dressings. 
It did not retard the ripening of the crop. 

In Java ammonium sulphate is the more suitable manure in the major¬ 
ity of cases, and, unless supplies fair or the price of nitrate falls, it will 
continue to be the more popular fertiliser, 

1265 *- Manurial Trials in Java. — EE Jong A. W. K., in Mededeelingen van hi Agricttl- 
tur-Chemisch Labomtorium, No. XII, pp. 1-27. Buiterzorg, 19x6. 

A report is given of manurial trials in Java during the year 1915, 

With manioc , sodium nitrate had an excellent effect especially when 


(1) See June 1916, No. 647. 
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used in conjunction with superphosphate or basic slag. It proved superior 
to ammonium sulphate. 

With rice, calcium cyanamide and ammonium sulphate were equally 
successful and both were superior to nitrate. Applications of molasses had 
no appreciable effect. A double superphosphate was tested against Angaur 
phosphate and it wa.s .shown that in order to obtain the same results the 
dressing of Angaur phosphate had to be three times as large as that of the 
double superphosphate. The land was treated with sulphuric acid to destroy 
the weeds, and no ill effects could be detected on the subsequent rice crop. 

With citronella grass (Andropogon Nardus), vulcanphonolite (i) pro¬ 
duced no effect. The best results were obtained‘with a complete manure 
consisting of ammonium sulphate, potassium sulphate and double super¬ 
phosphate. 

1266 - The Flora Of the Belgian Coast. — Massart J., (Brussels University) in Annates 
clc Geographic, Year XXV, No. 137, pp. 331-327. Paris, September 13, 1016. 

An account is given of the evolution of the flora on the Belgian coast 
with special reference to its origin. No endemic species has been evolved 
on the Belgian coast. Fossil plant remains are, rarely found, but such as 
are found, e. g. the sea buckthorn (Hippophae mmnoidei >) would indicate 
that in the pleistocene period when the region was inhabited by reindeer, 
the land was occupied by a flora adapted to a colder zone, and that with 
the return of a more temperate climate both fauna and flora retreated 
northwards. 

The majority of the members of the present flora must have originated 
by immigration. The writer classifies the species into two groups, a 
smaller one containing plants peculiar to the coast land and a much larger 
group made up of the moxe abundant species. The latter are found equally 
on the more inland tracts and for the most part originated from the Fle¬ 
mish sands. A few calcicole species such as Helmithus vitlaarc must have 
migrated from the more distant calcareous regions of the Meuse or the 
Pas de Calais, Finally the true marine plants whether distributed on the 
dunes or on alluvial land can only have come from other coastal regions. 
The study of the geographical distribution of O9 of these species in Europe 
revealed the fact that the majority of the species are characteristic of 
a warmer climate. In other words the migrations from the south have been 
far more frequent than those from the north. 

1267 - Nitrogen Fixation, Nitrification, Denitrification and the Production of Sulphur¬ 
etted Hydrogen by Bacteria in the Arctic Ocean. - Ucavkhko B. JI. (Issatchenko 
B. L.) in tttypHtm Onbimnon Aipomutiu, tutem ff. 6'. Tiorroetm (Review of 
Agricultural Experiments dedicated to the memory of P. S. Kossovitch), Vol. XVII, 
No. 2, pp. 173-170. Petrograd, 1016. 

In 1906, a scientific and commercial expedition left the Murmanian 
coast (Province of Archangel) and travelled to the 73 0 lat. north on the coast 
of Novaya Sembya (an island bounding the sea of Kara on the west.) A 


(1) The trade mme«given to a ground phosphate. 
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full report of the bacteriological work accomplished on this expedition has 
recently been published by the Russian Department of Agriculture (i) 
and the present paper merely summarises the report. 

The bacteria in the Arctic Ocean were investigated in order to deter¬ 
mine their influence, direct or indirect, on the organic life of the ocean, 
In 1890-1891, investigations of a similar nature were already being eariied 
out by Russians in the Black Sea and the production of sulphuretted hy¬ 
drogen was observed. But with regard to the northern waters, though there 
were grounds for believing that they contained an active bacterial flora, 
actual experimental data was very scarce. In 1899 some results were pub¬ 
lished stating that from 11 cc of water only one colony had been obtained. 
In 1907 investigations were begun in the waters of the South Pole, but 
these hardly dealt with the action of specific organisms. Nevertheless it 
was the results of these experiments together with the fact that denitri¬ 
fication does not usually take place at temperatures much below about 
20 0 C. which gave rise to the theory known as Brandt’s hypothesis, i. e. that 
the distribution of plankton in the ocean is controlled by the supply of 
combined nitrogen according to Iyiebeg’s I v aw of the Minimum and that 
the combined nitrogen in its turn is dependent on the activity of the deni¬ 
trifying organism; therefore that the relative abundance of plankton in 
the arctic seas compared with warmer waters is due to the absence of de¬ 
nitrifying bacteria. 

In the Murman expedition Clostridium and Azotobacter were isolated 
from the mucilaginous surface of seaweed on which they live and from which 
they draw 7 the necessary energy for growth and nitrogen fixation. Both 
organisms developed best in media containing sea salt. In sea water as in 
soil they were always accompanied by Winogradski’s a and (3 bacilli. It 
would appear that-a certain amount of symbiosis must occur between the 
nitrogen fixing organisms and the seaweed and that the organisms provide 
a very useful addition to the seaweed’s food supply, given the natural de¬ 
ficiency of nitrogen in sea water. 

Though nitrifying bacteria were found in the Gulf Stream at 72° tat, 
north near lekaterininsk and in the Ugorskij Sharr, their presence in arc¬ 
tic seas is still unproved. It is pointed exit that the low temperature, which 
might be looked upon as causing complete inhibition, while it slows 
down the process of nitrification, never entirely stops it even at 2° C, 

Denitrifying bacteria w r ere found fairly abundantly in the Arctic 
Ocean and they were studied in some detail. Kveu after four years, 
cultures of non spore-forming bacteria retained the power of decomposing 
nitrates and setting free nitrogen. Under perfectly anaerobic conditions 


(ij B. JL Hoahehro, H3Cjr£;a;0BaHitf Haft'B SaKTepiHMH CtoepHaro JJoaobm- 
Taro OKoaHa. Ci> 3 TadmmaMH k 63 pHcyHKaMH I — Vll 4- 297 crp. (Tpy;xr»t 
MypMaHCKoft Haymo-IIpoMBicJiOBon 8iccne;a;imiii 1906 ro^a, Haaairio ^eriap- 
T&Mepa XlerporpaETb. 1914). [Issatchenko B. I,., Research on the 

bacteria of the glacial Arctic Ocean, 297 pp.» in Report of the Scientific and industrial expe¬ 
dition of Murman (1906). Petrograd, 1914), 
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denitrification was suspended, but a very limited supply of oxygen 
('•< microaerophily ") favoured the process. Low temperatures of o° to 3 0 C. 
did not inhibit denitrification. As a result of his experiments, the writer 
concludes that denitrification is quite possible in the Arctic Ocean and 
that Brandt’s hypothesis is not confirmed by the facts observed. 

Tonally, arctic waters were shown to contain two kinds of bacteria 
capable of producing sulphuretted hydrogen, one from sulphates {Mi¬ 
cros inr a casfuarii) and the other from organic matter. It is pointed out that 
the formation of black mud on the coasts of Murman and Novaya Zem- 
bya and in Moghilnoie Lake in the Island of Kildine is due to the activity 
of these bacteria, more especially M. aestmrii . 

1268 - The Optimum Temperature of a Diastase is Independent of the Concentration 

Of Substrate and Enzyme. — Compton A., ill Anmlcs de rinstitut Pauteur, Vol. XXX, 

No. 9, pp. 496-502. Paris, September 1916. 

Ill a previous investigation (x) it has been shown that the optimum 
temperature of a salicinase from sweet almonds is independent of the con¬ 
centration of the substrate and of the enzyme itself, provided the duration 
of the Enzyme action remain the same. In order to deteimine whether the 
statement would hold foi enzymes in general, a similar series of experi¬ 
ments was carried out with the maltase of Aspergillus Orvzae or fcakadia- 
stase. Kahlbaum’s purified maltose was employed and the diastase solu¬ 
tion was obtained by macerating 1 gm. of the diastase powder in 100 ce 
of pure water at room temperature. Then using solutions of hydrolised mal¬ 
tose of the following molecular concentrations: M/5, M/10, M/20, M/30, 
the activity of the enzyme was determined at temperatures varying from 
170 to 56.4° C. 

To measure the influence of the concentration of the diastase, solu¬ 
tions were prepared with 0.1, 0.3 and 0.6 gms. of diastase powder per ioocc 
of water as well as the standard solution given above. Again, in all four cases 
the optimum temperature was 47 0 C, 

The writer is of opinion that with diastase fermentations the opti¬ 
mum temperature is always independent of the concentration of the sub¬ 
strate and of the enzyme. This fact is of practical importance as it means 
that the molecular concentration of the substrate solutions is not an im¬ 
portant factor and need not be considered when substances such as gly¬ 
cogen. starch and proteins are used, whose molecular concentration is 
often unknown. 

1269 - On the Reduction of Nitrate by Plants with Evolution of Oxygen— moluardM., 

in Comptcs Rendus des Seances de VAcad&mie des Sciences , Vol. 165, No. 15, pp. 37 r“ 3 ? 3 ’ 

Paris, October 9,1016. 

There are grounds for believing that nitrates are reduced in the leaves 
of plants and it has been suggested that there might be a resulting 
evolution of oxygen. An attempt was made to show r that such an action 


(1) Arthur Compton, in Proceedings of the Royal Society , B. S7,19x4, P. 245 ; Anmles de 
rinsHtut Pasteur , Vol. XXVIII, 19x4, P* 366 . 
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took place by comparing the gas formed by two plants one of which 
was supplied with nitrogen in the shape of nitrate and the other with 
ammonium salts. 

Radishes were grown in long necked flasks each oi which was connected 
with a mercury manometer. The culture medium consisted (per flask) 
of 60 cc of fine broken pumice and -jocc of nutrient solution containing 
nitrogen at the rate of 6.0 gm. of ammonium chloride or 1 gm. of potassium 
nitrate per litre. Throughout the experiment aseptic conditions were main¬ 
tained. As soon as the seeds had been sown the neck of each flask was sealed, 
enclosing a volume of air which amounted to about 120 cc. Every day 
manometer readings were taken not only for the flasks containing plants 
but also for a control flask, so that corrections for pressure and tempera¬ 
ture could be made. 

After 35 days a plant receiving ammonium chloride had produced 
0.994 gras, of green weight or 0.153 gms. of dry matter. The internal pres¬ 
sure of the flask fell for the first 9 days and then rose till it attained 2.11 
cms. of mercury, which was equal to 2.77 cc of oxygen and brought the to* 
tal amount of oxygen up to 22.5 per cent of the atmosphere in the flask. 
At the end of the experiment the respiration quotient was determined. A 
value of 1.02 was obtained. 

Where the plant was supplied with nitrate, 0.264 gnis. of dry matter 
were produced in 35 days and the internal pressure rose to 8.6 cms. of mer¬ 
cury. The oxygen in the flask was increased by 13.7400, raising the per¬ 
centage in the flask to 28.8. The respiration quotient was 1.07. 

The fact that the flask containing nitrate increased its pressure more 
than the flask containing the ammonium salt led the waiter to conclude 
that oxygen had been set free from the nitrate. Assuming that the increase 
in pressure for plants growing in the same medium is proportional to the 
dry matter produced, the excess of oxygen in the nitrate flask was deter¬ 
mined, and it was found that for every atom of nitrogen fixed by the plant 
two atoms of oxygen had been set free. 

1270 - The Assimilation ol Iron by Plants. — Ou^opimn M. H. (Sidomnk m. j,), 
MocmecKifi QejtbCKo-xosft hameennuu Ifummit/tin; fuwedpu Uaamumm /Mir- 
se&ibjiix, 1 U% pe.ii/jibma w<m tieiewajtfoHHbtxh n ja(JopamopHhixb pa (Jo mb. 
Fodb 19rir* To.Ub X-h, nod<> petiaKi{hvk npatfteveopa l\. H, ITpnmmnniKotm, 
, (Moscow Agricultural Institut, Prof. Prianichnikov’s LabonUoiv, Results of plant 
cultures in 1914) Vol. X, pp. 241-257. Moscow, iqi 6 . 

The assimilation of iron by plants was studied in a series of water 
cultures and sand cultures carried out at the Agricultural Institute at Mo¬ 
scow. A first experiment with water cultures was undertaken to determine 
the influence of carbonates on iron assimilation; the following nutrient so¬ 
lutions were used: 

a) Knop’s normal culture solutions containing per litre 

Calcium nitrate._. 

Potassium nitrate. 

Potassium chloride . .. 

Potassium sulphate. . 

Potassium phosphate. 

Ferric phosphate. 


1 gm. 
0.25 ” 
0.25 ” 
0,25 ” 
0.25 ” 

0.20 ” 
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b) Knop’s “ add ” culture solution containing per litre: 

Calcium sulphate.. . 

Ammonium sulphate. 

Sodium nitrate.». . . 

Potassium, phosphate. 

Potassium chloride. 

Magnesium sulphate. 

Ferric phosphate. .. 


z,i2 gm. 
0.45 ” 

0.42 ” 

0.27 ” 
0.15 ” 

0.12 ” 

6.20 ,r 


These were modified according to the scheme given below. 


x) 

2) 

3) 

4 ) 

5 ) 
<y) 
7 ) 

R) 

9) 

10) 

u) 


Knop’s normal culture 


Knop’s “ acid 


culture 


solution 

” without iron. 

” ” sulphur. 

" ” magnesium. 

” -f- 8 gms. calcium carbonate. 

” +4 ” magnesium carbonate. 

” +2 ” sodium carbonate, 

solution 


•f 8 gms. calcium carbonate. 

4* 4 ” magnesium carbonate. 

+ 2 ” sodium carbonate. 


In all cases where carbonates were present chlorotic plants were ob¬ 
tained, the effect of the three carbonates being identical. When a very lit¬ 
tle phosphoric acid was added, a green colour appeared at the base of the 
topmost leaves. The amount added was sufficient to give the nutrient me¬ 
dium an acid reaction, and in a later set of experiments the phosphoric 
acid was replaced by hydrochloric, sulphuric and nitric acids with the same 
result, showing that the antichlorotic action was due to the acidity of the 
solution and not to the presence of phosphorus. The exclusion of magne¬ 
sium had no appreciable effect on chlorosis, but the plants without sulphur 
were affected though not quite in the manner described by Maz& Ac¬ 
cording to the latter, chlorosis caused by the absence of sulphur is identi¬ 
cal with chlorosis caused by the absence of iron, whereas in the present 
experiments, sulphur chlorosis was somewhat later in appearing and the 
colour of the leaves Was never quite the same in the two cases. 

For the sand cultures the same scheme was adopted as for the water 
cultures but Hellriegers nutrient solution was substituted for Knop’s. 
Pots with a capacity of 4 % litres were used. The results obtained were 
somewhat different from those of the water cultures and this was attribut¬ 
ed to the nature of the medium which was never quite neutral. 

The phenomenon of chlorosis was then studied in greater detail by the 
method of ** isolated nutrition ” or in other words by dividing the root 
. system into two parts, one of which received the iron alone, or iron and car¬ 
bonate alone, and the other the rest of the food solution. 'Where a car¬ 
bonate was added, chlorosis appeared as before, but where iron was used 
alone, variegated leaves were obtained. In the majority of cases one‘half 
' of each leaf was yellow and the other half green, but sometimes there was 
a green band in the middle with yellow on either side, or the leaf might 
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even have a yellow ground with green ribs. This last phenomenon was ob¬ 
served for the first time 8 or 9 days after the experiment had begun on the 
third, fourth and fifth leaves. Small drops of ferric chloride placed on the 
yellow parts of the leaves immediately caused green spots to appear. As 
the plant got older the coloration changed. The sixth leaf always had green 
ribs and the seventh was wholly green; the variegations of the fifth tended 
to become less sharply defined, but the third and fourth leaves remained 
unchanged. 

When a few drops of phosphoric acid were added to the cultures con¬ 
taining carbonates, a faint greenish colour appeared at the base of the leaves 
after 3 or 4 days; and plants grown in pots with calcium carbonate 
were injected with 0.25 cc of ferric chloride solution (0.03 per cent) which 
produced a green coloration in the parts above the point of injection. In 
all the experiments on variegation, not only maize was used but also sor¬ 
ghum, barley, buckwheat and beans; the last two plants, however, did 
not behave in the Same manner as the othei three. 

A last set of experiments was carried out with the nutrient solutions 
of Hellriegel, Prianichnikov and Crone in order to test Benecke’s theory 
of chlorosis which was fully confirmed. 

Conclusions . — When plants are grown in culture solutions contain,- 
ning free carbonates, the chlorosis produced is due to the alkalinity of the 
carbonates, more especially of calcium carbonate. This alkalinity is not 
however a direct cause of chlorosis, but acts indirectly by making the 
4 iron inaccessible to the plant. Such effects may also occur under natural 
• conditions if the food solution be physiologically alkaline. 

The property possessed by iron of forming almost insoluble salts with 
phosphorus prevents iron assimilation from taking place in nutrient solu¬ 
tions. 

• Chlorosis may be caused by absence of sulphur as well as by absence 
of iron. 

There are often essential difference between the results obtained in 
sand and in water cultures. 

Iron is particularly interesting in its strictly localized assimilation by 
plant tissues, as shown by the experiments on “ isolated nutrition This 
should prove a means of obtaining valuable material for the study of pro¬ 
blems connected with the internal structure of plants. 

ttn - Influence of Galcium and Magnesium Compounds on Plant Growth* — w yaot 

F. A.,in Journal of Agricultural Research , Vol. VI, No, 16, pp. 589-619, Washington, D. C., 

July 17, 1916. 

Experiments were planned with the idea of studying the effects of 
calcium and magnesium upon plant growth when applied in different na- 
- tural and artificial forms. Studies were made to determine the amount 
of calcium and magnesium which plants could tolerate. The relation be¬ 
tween the ratio of these two elements in the plants, in the soils, and in the 
materials supplied was also studied. 

Dolomite, limestone, magnesite, calcaieous soils, and brown silt loam 
were used as sources of the natural forms, while prepared materials, such 
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as the carbonates, chlorides, and sulphates, served as sources of the arti¬ 
ficial forms. Increasing amounts of the various forms were used, also a 
variance in the ratio of calcium to magnesium was employed. The earlier 
applications varied from 0.1 to 0.6 per cent of magnesium added in magne¬ 
sium carbonate and in magnesite. Later the following amounts were em¬ 
ployed : 2,6, and 10 per cent of magnesium in magnesite; 10 and 12.7 per 
cent in dolomite; 0.1,0.01, and o.oox per cent of magnesium in the carbo¬ 
nates, chlorides, and sulphates. 

Eaithen pots 6.5 ins, in diameter by 7.5 ms. in depth were used, Each 
pot contained 13,2 lbs. of sand, while in the soil series each contained 8.8 
lbs. of biown silt loam. Sand and soil were used as mediums of control, 
and to these two materials were added the various forms and amounts 
of calcium and magnesium. 

Various methods were pursued in extracting the sand. At first dilute 
hydrochloric acid was kept in contact with the sand for 48 hours, but 
this failed to remove all the calcium and magnesium. Later the sand was 
extracted with stronger acid (1350 cc of concentrated hydrochloric acid 
with 1000 cc of distilled water) for periods of from 9 to 14 days. Sand 
was also digested on a steam bath for 4 days with this same strength acid. 
None of the above processes were able to remove all the calcium and ma¬ 
gnesium from the sand. After treatment it still contained : 

Calcium Magnesium 

Extraction with dilute acid for 2 days 0.0142 per cent 0.016 per cent 
” ” strong ” ” 4 ” 0.0128 ” ” 0.0089 ” ” 

At intervals varying from 10 to 14 days. nutrient solutions were added 
to the pots and every 10 days the pots were brought to standard weight 
by watering with distilled water. The experiments were run in greenhouses 
and the principal crops used were: wheat (Triticum spp,), alfalfa ( Medi - 
cago saliva), soybeans (Soja max) and cowpeas ( Vigna sinensis ). Oats ( 4 vena 
saliva), clover (Trifolium pratense), timothy ( Phleum fimtense), and sweet 
clover (. Mdilotus alba) were also used to test the effect of artificial carbonates 
upon germination. 

The experiments reported here extended over a period of three years 
(1912 to 1915) and include approximately 300 pot cultures and upwards 
of 300 duplicate determinations of calcium and magnesium. 

Difficulty was experienced in finding a medium that was free from 
calcium and magnesium, and which would still approach soil conditions. 
Attempts were made to grow plants in aluminium turnings but without 
success, probably clue to the formation of some aluminium salts when the 
plant foods were added. 

Wheat and eowpeas grown in granular paraffin without the addition 
of calcium and magnesium showed in the total plant only an amount 
equal to that furnished by the seed. 

The difference in the medium in which the plants were grown caused 
different effects upon the plants. Brown silt loam was a better medium 
than sand when treated with chemically pure magnesium carbonate, even 
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though it already contained 25 times as much calcium and magnesium 
as did the sand. Still sand would have an ameliorating effect when com¬ 
pared with water cultures, jensen found that in quartz sand a much 
higher concentration of salts was required to cause death than in water 
cultures. 

It is quite generally believed that plants have to some extent a selec¬ 
tive absorption. The results here seem to indicate such a condition, for the 
dolomites used tend to go into solution in a molecular ratio, but the plants 
failed to take them up in this ratio. The tendency of the plants under 
these conditions was to take up relatively larger molecular proportions 
of magnesium than of calcium. Analysis of the plants show that they do 
not necessarily take up calcium and magnesium in the same ratio as ap¬ 
plied, as, for example, in dolomite C3 the ratio of calcium to magnesium 
is 5 : 5.2, while the plants may and do take it up in a ratio of 5 : 7 or 5 : 3,95. 

In the case of the addition of 25 per cent of magnesite the ratio of cal¬ 
cium to magnesium was 5 : 125, while in some of the plants grown in such 
treatment the ratio varied from 5: 15 to 5: 21. Wheat grown in soil treated 
with 6 per cent of dolomite showed in the tops a ratio of 5 : Q.J and ill the 
roots a ratio of 5 : 4.35, or for the whole plant a ratio of 5: 6.3, while iff 
dolomite Cl it was 5 ; 4.8. Alfalfa grown in the same treatment showed for 
the entire plant a ratio of 5 : 4.2, but when grown in soil treated with 
dolomite C3 the ratio for the total alfalfa plant was 5 : 3.95. 

The chlorides of calcium and magnesium were more detrimental to 
wheat and soybeans than were the sulphates at concentration up to 0.1 per 
cent of magnesium. This amount of magnesium in the prepared carbonate 
entirely inhibited growth whereas lower concentrations gave better growth 
than either in the sulphates or chlorides. 

Wheat 65 days old showed smaller percentages of calcium and magnesi titu 
than did similarly treated wheat at 53 days of growth, but the total amount 
of these two elements in the plants increased with the duration of growth. 

Soybeans at maturity, or 80 days after planting, showed for the hay 
higher calcium and magnesium contents than at 53 days of growth, except in 
the case of the checks and those treated with extremely small quantities. 
Some of the samples showed as much as 73 lbs. of calcium and 25.2 lbs. 
of magnesium per ton when grown in a mixture of one-half sand and one-half 
calcareous soil, but when grown in soil containing 35 per cent of magnesite 
there were 22.9 lbs, of calcium and 42.3 lbs. of magnesium, per ton ; whereas 
the checks contained 5.8 lbs. of calcium and 5.6 lbs. of magnesium. 

Wherever excessive amounts of magnesium were applied, there was 
a characteristic appearance of yellow leaves. The uppermost leaves became 
yellow and gradually died, while the lower leaves remained gjeen. This 
condition is characteristic of magnesium sickness and just the reverse of the 
effects, produced by translocation processes. 

The general tendency is for the percentages of calcium, and magnesium 
in the plants to increase with theincrease of size in application. Likewise 
a high magnesium content in the plant tends to accompany plant sickness, 
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as sickly and healthy leaves from the same soybean plant, showed respect¬ 
ively, 1.11 per cent of magnesium as against 0.88 per cent magnesium, 

AH v arieties of the seed used contained more magnesium than calcium, 
while ordinarily the remainder of the plant contained more calcium than ma¬ 
gnesium, 

Mtrogen was applied to the legumes as well as to the cereals, so as to 
be sure that this was not the limiting factor. 

Conclusions. « 1) Wheat, soybeans, alfalfa, and cowpeas grew normally 
either in 96 per cent of dolomite and 4 per cent sand, 100 per cent of magne¬ 
sian limestone, or in sand containing 7 per cent of magnesite. 

2) Dolomite up to 40 per cent proved beneficial to plant growth. These 
results indicate that dolomite aiid magnesian limestone will not be detrimen¬ 
tal as applied in agricultural practice. 

3 ) Applications of prepared magnesian carbonate up to 0.7 per cent 
caused no injury in brown silt loam, but 0.35 per cent prevented the growth 
of all plants tested in sand. 

4) ^ ie cro P yields and the ratio of calcium to magnesium within ra¬ 
ther wide limits produced no marked differences in yields. 

5) Different ratios of calcium to magnesium within rather wide 
limits produced no marked differences in yields. 

6) Increasing the size of applications increased the calcium aud magne¬ 
sium content of plants, 

7) A tolerance of calcium and magnesium occurred in all varieties 
of plants grown. With approximately identical yields, wheat straw grown 
in sand, brown silt loam, dolomite, and soil containing 35 per cent of magnesite 
showed calcium contents varying between 0.165 per cent and 0.547 per 
cent and magnesium contents varying between 0,132 per cent and 0.955 per 
cent. 

8) Acid extractions failed to remove all the calcium and magnesium 
from the sand. There remained after the various extractions from 768 to 
852 mgms. of calcium and from 5-]o to 960 mgms. of magnesium per 6000 
gms. of sand. 

9) The plants possessed a decided ability to obtain calcium and magne¬ 
sium from sand extracted with strong hydrochloric acid, as borne out by 
the following example : Three crops of alfalfa removed from acid extracted 
sand 164.43 mgms. more calcium, and 90.4 mgms. more magnesium than 
was contained in seeds similar to those planted. 

137a - Etiolated Cereal Plants.'— Kalt B.,in Zeit&chrift fur Pflamensiichtun^ Vol. l No. 2, 
pp. 143-150. Berlin, June 1916. 

Many references have been recently made to the appearance of etiolated 
plants and the present paper describes some investigations made in 1915 at 
the Agricultural Institute of Halle University, Germany. 

1, Barley. — A plant of a pure line of Groninger Wintergerste was cross¬ 
ed in 19x5 with pollen from a pedigree plant of original Eckendotfer Mam- 
mut-Wintergerste. The generation gave about 30 perfectly normal plants 
from which 26 were chosen for propagation The descendants of 25 of these 
plants were quite normal in appearance, but from the last one (Elite 1 !u) 
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some white plants were raised in addition to the normal green ones. Ninety 
out of 100 seeds of Elite l / 14 geminated; of these 75 plants were normally green 
and 15 (representing x6.6 percent) were pure white without a trace of green 
colour. These white plants developed normally as long as the reserve food 
materials in the seeds lasted ; they formed two leaves of normal size and 
thickness, but after 3 or 4 weeks they died because assimilation could not 
be carried on. Of the 75 green descendants of Elite 1 / u , 47 were eaten by 
insects during the year. 28 plants were harvested and 6 of these were select¬ 
ed for further investigation. All the seeds from these 6 plants were sown 
separately in autumn 1915. The other 22 plants were harvested and sown 
together. 

The descendants of two of the 6 plants which were sown separately were 
normal and green, those from the other 4 being mixed. From the batch of 
22 plants 10 960 seeds were sown and 9 646 plants were obtained, of which 
8 4x2 were normally green and 1 234 weie white. Theoretically these figures 
may be explained thus. 

C = presence of chlorophyll (dominant) 

c = absence of chlorophyll. w 

Generation P 1 : C c 

Generation F a : Cc 

Generation F 2 : CC Cc Cc cc 

If the 22 plants had all been equally prolific each plant would have produced 438 descen¬ 
dants, so that in F 2 . 

CC Cc Cc cc 

321s 6430 o 

The 3 215 CC are constant in the F g generation; the 6 430 Cc, on the other hand, subdivide 
thus: 

CC Cc cc 

1 607 3 214 1 607 

Thus there would be 

3215 homozygotes of F 2 
1 607 homozygoies of T' 3 
3214 heterozygotes of F s 

Total 8 036 green plants. 

The theoretical calculation gives 8 036 green and r 607 white plants in 
the F 3 generation, whereas actually 8 412 green and 1 234 white plants were 
obtained. This difference may be explained by the fact that an average num¬ 
ber of grains was reckoned for each plant and also that only 22 plants, with 
a large number of tillers, were dealt with. The proportions between the 
numbers of green and white descendants of the six plants sown separately 
show quite clearly that etiolation is transmitted as a recessive character ac¬ 
cording to Mendel’s law, thus confirming the results of Nit.sson-I$hi,E, 
Vestergaard and Mxees. 

It is interesting to notice that in this case, in which the crossing was 
canied out in exact accordance with scientific rules, the characters were trans- 
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mitted in the same way as in a crossing between green plants and white 
plants in which green is dominant. Thus when abnormal hereditary cha¬ 
racters have appeared it: has been possible to trace back the combination of 
factors Cc as far as their association at the time of hybridisation, and even 
to examine pure lines to seek for the eventual presence of the factor c. In 
this investigation more than one half of the available seeds of two pure pa¬ 
rent lines were sown (t 000 grains in each case) and it appeared that the 
factor c did not occur in these lines, because all the plants raised were nor¬ 
mally green, whereas the heterozygotes Cc shotil have produced white de¬ 
scendants as well after self-fertilization. If one admits, with Niusson-BhIvE, 
that the cause of the appearance of white plants is a mutation in which a 
determinant chlorophyll factor has disappeared, this mutation, called a 
“ mutation of loss ”, must have occurred at the time of hybridisation ; for, 
on the one hand, the parents were pure, and on the other hand, the first 
appearance of the white plant;* in the generation F 2 and their definite men- 
delism proves that the first association of C with c occurred in the genera¬ 
tion P, i . e. in the hybridisation itself. 

As was shown at the beginning the crossing gave about 30 plants, of 
which 26 were used for continuing the investigation. These all had the same 
(i plant as mother and also the same male parent, as the pollen used for fertili¬ 
zation was all taken from a single plant. Only one of these 26 plants had 
any white descendants. The inevitable conclusion is that the supposed muta¬ 
tion had not affected the whole of the male or female parent, but only some 
of the gametes, possibly even one gamete only. It is obvious that of the 
52 gametes (26 male, 26 female) which entered into combination in this cross 
only one, either male or female, posessed the factor c, a predisposition to 
the absence of chlorophyll. 

As in this case the factor c appeared at the time of crossing the idea 
natuially suggests itself that the fact of crossing played a part in the forma¬ 
tion of white descendants, and perhaps even caused the mutation. This 
hypothesis is favoured by the fact that up to the present white individuals 
have been chiefly noticed among cross pollinated plants. During the re¬ 
searches on etiolated plants the author of this paper has found about 1 000 
white devseendants in rye, t in b-rowed barley, one in 2-rowed bent-eared 
barley, x in oats, none in erect-eared barley and in wheat. 

With a view to solving these problems it is intended, during the next few 
years, to grow both singly and in mass the pure lines from which the white 
plants were descended. 

II* Rye, — In the autumn of 1915, 44 out of 104 lines (nearly 50 per 
cent) of Saaleroggen (rye from the Halle district on Saale) divided up into 
green plants and white plants. Nevertheless, in each line the proportion 
of white plants never exceeded, 10 per cent and on thi average did not even 
reach 5 per cent. The reason of this was that in rye after the crossing C 
X c in the generation F x no self fertilization occurs such as is necessary to 
produce the mendeliau numbers, but, on the contrary, the heterozygous 
ovules Cc ate fertilised by foreign homozygous (CC) or heterozygous (Cc) 
pollen; it is only in the latter case that white plants can appear in the F 2 



1764 


PLANT-BREEDING 


generation. If all the ovules were fertilized by heterozygous pollen 25 per 
cent of white individuals could be produced. As this probability is excluded 
this 25 per cent represents the maximum theoretical limit of probability, and 
the actual number of white descendants appearing in the F 2 generation of 
a single crossing is determined only by the frequency with which plants 
predisposed to lack of chlorophyll occur in the neighbourhood. This explains/ 
why the number of white plants appearing in a single line or rye is relatively 
so small, although such plants occur in a large number of lines. 

It is evident that the appearance of white plants is of extraordinary 
frequency in the rye under discussion. On the other hand such plants were 
rarely seen in 30 other kinds of ry e grown at the Experimental Station. Saa- 
leroggen is a local variety peculiar to the environs of Halle and* it hs been 
grown for a long time without the introduction of fresh blood. As it has 
been grown by in-breeding there is every reason to believe that this method 
of cultivation is the cause of the lack of chlorophyll. This hypothesis is 
rendered more probable by the fact that the appearance of white plants seems 
to increase steadily in spite of the dominance of the factor " presence of chlo¬ 
rophyll ”. 

As in the observations made hy Nilsson-Ehle. the heterozygous plants 
of barley and rye which are the parents or even the sister-plants of the albinos^ 
in the Halle district are in no way different from the normal homozygous 
plants of the variety. The green chlorophyll is strongly dominant, but this 
dominance seems only to occur in indigenous cereals, as Emerson has found 
in Make some heterozygous plants of an intermediate type striped with green 
and white. 

1273 - Two New Seedling Hops of Commercial Promise. — Salmon f,. s., in journal of 
the Board of Agriculture , Vol. XXIII, No I, pp. 47-51. London, April ic)i 6 . «. 

In 1906 the writer commenced to raise new varieties of hops from seed 
obtained by artificial and by natural cross-fertilisation, and at the present 
time the Experimental Plop-garden at Wye College contains nearly 4000 
“ hills ” of seeding female hops and selected male hops. The commercial 
value of the most promising of the seedlings is now being tested. 

In a preceding article (Journal of the Board of Agriculture, May 1915) 
attention was drawn to a new hop, the Foundling, which is resistant to the 
eelworm disease and shows other characters of commercial importance; in 
the present paper two other seedlings are described which appear worthy 
of more extended trial by the hop-growers of this country. 

The first of these new varieties was raised in 1906 by pollinating the 
variety White's Early with Pearly Bird. All the plants thus obtained showed 
a resemblance to White's Early in earliness, in the large, bold, rather open 
hops with thin petals, and in possessing the delicate " Golding ” flavour. 
Two or three of the seedlings show promise commercially, but only one 
(No. 125), called Young Hopeful, has yet been tested sufficiently. The dry 
hops for several seasons have been favourably reported on by various experts. - 
In 1910 and 1911 the hops contained 8,66 per cent of soft resins : in 1912 the 
percentage was 10.30. During the last three years* cuts of this plant have 
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been sent to twelve localities in Kent and Surrey, ami where the hop has 
become established favourable reports as to the growth have been received. 

The second good hop, called Pickers Delight, is of unknown parentage; 
it was raised in tqo8 from a seed collected in the Experimental Plop-garden 
; at Wye College from a certain hop which showed the following characters : 
'* — Early to mid-season, growth very vigorous, very fruitful, hop very large, 
oval, nice shape, dense, often with a tinge of red on the petals, flavour pro¬ 
nounced good in most cases, sometimes excellent. The seedling hop is 
now being grown experimentally in 12 places in Kent and in 2 localities in 
Surrey and Sussex. 

' 1274 - The Value of Immature Potato Tubers as Seed. — Hutchinson h p , in journal 
of the Board of Agriculture, Vol. XXIII, No. 6, pp. 529-539. London, September, 1916. 

Many practical potato growers believe that tubers lifted in an imma¬ 
ture or unripe condition give better yields than fully ripened tubers. This 
has been confirmed by experiments carried out at Garforth (Yorkshire) 
in 1905 and 1906 with mid and late-season varieties, at Wye College (Kent) 
in 1912 and 1913, and at the Midland Agricultural College in 1914 and 1915. 
^ At the Midland Agricultural College in 1914 the variety Factor yielded 
Hs follows: 



tons 

cwt 

lbs 

Crop raised Horn ripe tubers. 

12 

A 

72 

Crop raised from immature tubers . . 

13 

¥ 

9 

80 

In 1915 the variety King Edward yielded : 

Crop raised from ripe tubers. 

6 

4 

62 

Crop raised from immature tubers . . 

12 

19 

42 


The use of immature tubers as seed gives plants that are earlier, more 
vigorous, and less attacked by diseases and pests, while the crops are ear- 
j'liei and heavier* 

The superiority of immature seed may be due.to the following causes: 

1) Method of selection, - In usual farming practice the tubers retained 
for planting purposes are of medium and smaller sizes, the larger tubers 
being sold. For planting with immature seed the larger tubers are selected, 
'which are mainly derived from the most productive plants, so that the result¬ 
ing tendency is to increase, or at least to maintain, previous productivity. 

1) The structure of the tuber coats. —• The cortex of immature tubers 
is thinner, which facilitates evaporation, imbibition, respiration etc and 
consequently aids germination. 

3) The amount and condition of the reserve food material 
s 4) The length and time of storage. - The immature tubers are given 
several weeks longer storage, so that a larger proportion of the starch is 
^transformed into compounds that are more easily assimilated by the 
[»young plant* 
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1275 - Potato Trials in Guernsey. — Me Fie J.B., in The Gardenefi Chronicle, Vol I.X, 
No. 1555, pp. 180-181; lyondon, October 14, 19x6. 

During the autumn of ,19x5 potato trials of some of tlie leading early 
varieties were carried out in Guernesy at the Brookdale Nurseries of Messrs. 
W. Manger and Sous, with the purpose of ascertaining which were the more 
suitable for their district taking into account the cropping and cooking ' 
qualities. Land to the extent of one acre, on which bulbs had been grown for 
about ten years was set apart for the purpose and prepared as follows: 
Seaweed at the rate of 30 tons per acre was spread on the surface and allowed 
to lie for a month or so, after which it was dug in about 5 inches deep. That 
was in the fall of 1915. In January of this year the ground received a further 
dressing, but this time of stable manure at the rate of 20 tons per acre. This 
was ploughed in about 9 inches deep. At the end of February and early 
in March the trials were planted beginning with the first earlies. Two feet 
were allowed between the drills and about 16 inches between the sets. A 
liberal dressing of Peruvian guano was sown iu the drills during the planting 
(% ton to the acre), and as soon as the tops were clearly visible they were 
forked between and earthed up 0 fortnight later. At the end of May, wherf 
the plants were growing strongly, they were sprayed with Bordeaux mixture, * 
and again after a fortnight. The result was that practically no blight (Phy- 
tophthom infestans) was seen on the early varieties. During the early part 
of July, the disease was noticed in the second early and main crop varieties. 
Fortunately, however, this only affected the haulm, as at digging time hardly 
x per cent of the tubers were affected, a lesult which is no doubt entirely 
due to the spraying with Bordeaux mixture. 

The following are the average crops, per acre, obtained: 


Tons Cwts 

First Earlies: Midlothian Early. 12 xo 

Sharpe’s Express. is 8 

Witch Hill. 10 18 

Dunottar Castle. 10 14 

Second Earlies: Great Scot. 24 rK 

Edinburgh Cns tie ... ...... 10 12 

Bobbie’s Favourite. m tz 

Stirling Castle. 15 xo 

Arran Chief. i(> 10 

Suttons Flourball. 14 17 

"White City. xo 8 


1276 - Experiments on the Manuring of Potatoes in Germany, — Weber p. and klr- 

beroer, in Journal Jur Landwirtschafl, VoL 64, Part 3, pp, 181-199. Berlin, October 19, iqt 6. 

Experiments have been made to determine how the yields of potatoes 
. and starch are affected on sandy soils, loams and clays, when a manure 
containing phosphate and potash is supplemented by one or other of the 
following nitrogenous fertilisers : ammonium sulphate, calcium cyanamide, 
ammonium nitrate, purin. 

, , In each experiment the manure applied per acre consisted of 3 54 cwt. 
basic slag and x % cwt potash salts (40 per cent), together with the nitre- 
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genous manure, either r % cwt. ammonium sulphate, 1 % cwt. cyana- 
micle, 3 / 4 cwt. ammonium nitrate or 281.6 gallons purin. The question 
of the effect of the nitrogen in purin and the commercial manures was 
approached after the nitrogen, potash and phosphate requirements of the 
soils had been determined. All the manures, except ammonium nitrate, 
were spread aboxtt a fortnight before seeding. The purin, which contained 
3 to 4 parts per thousand of nitrogen, was distributed on two occasions, 
a fortnight and a week before planting. Half of the ammonium nitrate 
was applied as a top dressing, when the young plants appeared, and the 
other half about a fortnight later. 

The soils used for the experiments were: 

1) a very light sandy loam derived from the disintegration of banded 
sandstone, deficient in chalk and potash. 

2) a stony diluvial soil, rather impervious, deficient in chalk and 
potash. 

3) two siliceous loams of tertiary age containing plenty of chalk 
and a sufficiency of potash. 

4) two clay soils derived from disintegrated basalt, containing a 
fair amount of chalk and plenty of potash. 

The farms on which the experiments were carried out are worked 
under the system of intensive cultivation. 

The land was prepared about the middle of April, the manures were 
applied at the end of the month and Industry potatoes were planted in 
rows between May 7 and 11. The development of the crops was normal, 
but those on the sandy land suffered from drought in the summer of 1915. 

The results of the experiments were set out in tables from which the 
following conclusions have been drawn, showing the great importance of 
the use of manure: 

1) Nitrogen is usually the factor which determines the yield of 
potatoes, particularly on good clay soils, but on sandy soils mineral manures 
(potash, phosphate) seem to be more important in this respect. 

2) A maximum yield cannot be obtained on strong land without 
potash and phosphate manuring, even with heavy applications of nitrogen. 

3) Of the nitrogenous manures tested ammonium sulphate always 
gave the best results on all types of soil, though cyanamide and ammonium 
nitrate were not far behind. 

4) Purin gave such satisfactory results that it can be strongly re¬ 
commended as a manure for potatoes. 

5) The highest starch yields were obtained with potash and phos¬ 
phates without the addition of nitrogen. Purin only caused a small re¬ 
duction in the proportion of starch, while the other nitrogenous manures 
brought about a much greater decrease. The potato seemed to he very 
sensitive to the use of cyanamide and ammonium nitrate, as these manures 
encouraged rotting. Potash manuring always caused an increase in the 
proportion of starch. 

6) The quantity of nitrogen applied in the manure is not always 
reflected by the crop yield, For example, ammonium sulphate, of which 
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only the 90 per cent was used on day land, gave better results than ammo¬ 
nium nitrate was not [completely assimilated by the plant or that it 
was utilised for stem and leaf production to a greater extent than the am¬ 
monium sulphate. 

7) The experiments show that the nature of the nitrogenous manure 
has a very great influence upon the utilisation of potash and phosphoric 
acicl These two substances are used to the greatest advantage in the 
presence of ammonium sulphate, ammonium nitrate and cyauatnide, in 
the order named. 

8) Purin is very satisfactory, especially on clay soils, so that it 
deserves special attention on this account. 

forage crops, 1277 - Pasture Problems: Indigenous Plants in Relation to Habitat and Sown 
meadows Species. — Stapledon R G. and Jicnkin T. J , in Journal of Agricultural Science , 

and pastures Yol. vill, Part I, pp. 20 -64. Cambridge, September 1916. 

The aims of the present paper are a) to trace the relationship that 
exists between the several indigenous plants that contribute to the herbage 
of diffeient types of grassland: 

b) to follow the progressive changes that occur on fields (down to 
grass for a varying number cf years,) belonging to these types ; 

c) to follow the competitive interaction between sown and indi¬ 
genous species; 

d) to contrast the effect on the herbage of continual mowing and 
continual grazing. 

Most of the data presented are derived fiom investigations in South 
and Mid Wales, but occasional examples are given from North Wales and 
the Cotswolds. 

A distinction is drawn between natural and semi-natural types of 
grassland. Natural types are those which historical evidence suggests 
have never been extensively under the plough or manured and which, if 
broken or manured at a remote period, have completely reverted to type. 
Semi-natural types are those which have certainly, at one time or another' 
been under the plough and, at all events, manured during the rotation 
previous to reverting to grass. The semi-natural types may be further 
classified as untended , those which have been ploughed and probably ma¬ 
nured 50 to 100 years ago, and tended, those which have been down to 
grass for 20 to 50 years. 

Grassland plants may be divided into the following classes, which 
are applicable to all districts and to all types of grassland. 

a) Primary indigenous species, which colonise natural grassland. 

h) Secondary indigenous species, which come in without having 
been sown and which contribute largely to the herbage on semi-natural 
types of grassland. 

c) Tertiary indigenous species, which come in by themselves on 
young leys but which disappear as the fields approach the semi-natural 
type. 

, . 1 d) Locally exotic species, which are indigenous to a district but 
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which clo not naturally contribute to the flora of a well marked type of 
grassland. 

e) Exotic species, which are not indigenous in a district. 

The number of primary species on most types of grassland is not 
considerable. When a field long under arable cultivation is put down to 
grass the primary species are usually late to come in ; this is particularly 
true of Bronms ereclus , Molinia caerulea, Nardus stricta, Triodia decumbens 
and Festuca ovina ; and if they come in early,'rthey do not rapidly make 
their contribution to the herbage, i.e. they may fall below their minimum 
or exceed their maximum figuies. Primary species which sometimes 
come in early are frequently met with as arable weeds, such as Poa tri- 
vialis and Fcstuca rubra at lower elevations and on the better soils, and 
Agrostis vulgaris on the poorer soils. 

The various stages in the process of stabilisation of semi-natural 
grassland — through tended to untended and thence into natural types •— 
may be summarised thus: 

At 20-30 years, under the influence of periodic manuring and compa¬ 
ratively heavy grazing with cattle and sheep the secondary species (Cy- 
nosurus cristatus, Trifolimn repens , Plqntago lanceolata etc) are still abun¬ 
dantly represented ; the primary species (Agrostis vulgaris, Festuca ovina 
and the heath herbs) are, however, beginning to take a prominent place 
in the herbage. 

At 50-roo years the primary species have gained considerably but do 
not yet stand in their normal relation to each other; the secondary species 
ate much reduced. 

After 100 years the influence of the original disturbance and of manur¬ 
ing is now finally lost; the grazing is generally by sheep only, the nett 
result being that the primary species have completely suppressed the se¬ 
condary species. 

The relation of primary and secondary species to their commercial 
and sown counterparts is as follows: 

a) The commercial seed does not appreciably hasten the appearance 
nor add to the contribution of the desired plant. This is true of sowing 
Festuca ovina or other fine leaved fescues and is, in many cases, equally 
true of Anihoxantkum odomtum ; the inclusion of such seeds in mixtures 
is not justified economically. It is far from certain that the, commercial 
Trijolium refens seed produces a lasting plant, as on many soils phosphatic 
manure is all that is necessary to hasten the appearance of the indigenous 
plant. 

b) The commercial seed may produce a great bulk of the required 
plant in the early years of a ley (far more than the indigenous species would 
attain to naturally at any time), The behaviour of Lolium ferenne sown 
on good soils is an excellent example. Under these circumstances good, 
seedings of the commercial seed is economically justified, especially if hay 
is required in the early years of the ley. 

c) The commercial seed may hasten the appearance of the desired 
plant and cause it to bulk, somewhat more largely in the early years of a 
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ley than it otherwise would, but there is always some risk of the sown 
plant interfering with the development of the definitely lasting indigenous 
species/ Good examples are Poa trivialis and Cynosurus cristatus ; a 
knowledge of general conditions would often suggest excluding the former 
from a mixture, while the amount of seed of either that might be advan¬ 
tageously used needs further local investigation, ^ 

The desirability or otherwise of sowing the commercial seed of 
locally exotic species, or of but slightly secondary species, is easily deter¬ 
mined. The commercial seeds lead to good results or they do not. If 
the commercial seed produces plants that are found to succeed it is however 
nearly always necessary to sow liberally; this is particularly true of Dac- 
tylis glower at a, Festuca elatior , Cichorium Intybus , Phleum prateme and 
Arrhenatherum avenaceum. 

It is difficult to account for the spontaneous appearance of primary 
and secondary species (and of some locally exotic species, as Holcus lanahis , 
Browns mollis et spp. and Phleum pratense,) on land long under the rotation 
when put down to grass, especially when more or less isolated from natural 
or semi-natural grasslands. The available evidence, however, suggests 
that: 

a) Many species remain on the land as arable weeds on the soils 
that suit them, as Poa trivialis, Agrostis vulgaris , Fcstuca rubra and Ra¬ 
nunculus repens. 

b) The seeds of many species are probably introduced by the wind, 
as Holcus lanatus , Anthoxanthum odoratum. 

c ) The seeds of many species are certainly introduced as impurities 
(useful and otherwise) in the sown seeds, as for example Phleum pratense 
(in Trifolium hybridum), Plantago lanceolata (in Trifolium spp.) Holcus 
lanatus, and Bromus mollis et spp. (in Lolium spp.) 

d) There seems little doubt that the seeds of a great number of 
species are capable of lying dormant for long periods in the soil; in parti¬ 
cular this may be true of Tri folium repens and T . minus , Cynosums cris¬ 
tatus, Poa spp, Phleum pratense and Festuca ovina. 

The data brought forward in this paper would seem further to justify 
the following broad generalisations with regard to both experimental 
work on grassland and the whole problem and economics of putting- 
land down to grass. 

i) Experimental plots dealing with seed mixtures should be large 
(at least half an acre) and square in order to give a considerable central 
zone. The hay should be cut as early as possible to avoid seeding and the 
carriage of seed from plot to plot. No series of plots can, henceforward, 
be regarded as complete without a control plot, which control should not 
be seeded (with grasses and clovers) but left to the indigenous species to 
colonise. The control plot should, of course, be subjected to the same 
cultivations, receive the same manures, and grow the same nurse as the 
seeded plots. 

, 2) Undoubtedly when putting land down to long duration grass 
as,much or more can be done by making the habitat as suitable as possible 
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to the desirable indigenous species as by including their commercial 
counterparts in the mixture. The commercial permanent grasses are far 
more valuable for say 4-6 year leys than they are for permanent grass as 
such. 

. P° a S PP* an d CynQsurus cristatus to some extent tide a field over its 
critical third and fourth years in proportion to the sowing, but in the later 
years the amount of the original seeding becomes of small significance 
compared to the influence of proper manuring and general management. 
Speaking generally pasture conditions favour the valuable indigenous 
species better than meadow conditions. On poor soils especially we are 
accumulating evidence to show that rape (folded on the land) is a much 
better nurse than oats or barley (removed from the field). 

3) Our indigenous herbage plants offer a promising field for study. 
Nor should modem investigators confine their attention to grasses and 
clovers only, with the exception of but a few miscellaneous herbs. The 
authors of the present paper have been struck in the course of their work 
by the extent to which such plants as Juncus squanosus, J. Gera/di, J. 
articulatus , Beilis pcrennis , and Statice maritima, are relished by stock. 

It is, however, most desiderable to study the locally successful varieties 
of Festuca ovina, Fesiuca rubra , (with the other fine leaved Rescues), Poa 
trivialis , Poa pratensis, Lolium perenne, and Cynosurus cristatus , with a 
view to estimating their relationship to the commercial counterparts and 
if necessary with a view to establishing local supplies of the indigenous 
seed. 

The plants occuring in the district studied are given in classified lists 
of primary, secondary, locally secondary, locally exotic and exotic species. 

A bibliography of 20 references is appended. 

1278 - Comparative Yields of Hay from Several Varieties and Strains of Alfalfa in 
South Dakota^ U, S. A. — IItjme A. N. and Champlin M., in South Dakota State Colley 
of Agriculture and Mechanic Arts, Agricultural Experiment Station , Bulletin No. 163, 
pp. 282-2.13. Brookings, South Dakota, January 1916. 

Various kinds of alfalfa were tested at the Stations at Brookings, ' 
Highmore, Eureka and Cottonwood from 1913 to 1915. 

The following results were obtained from strains of Medicago saliva, 
tested on plots of one tenth acre in extent. 


Strain 

South Dakota 
number 

Serial plant 
introduction 
number 

Average yield 
per acre 




lbs. 

Vale.. 

22 

— 

2565 

Grimm.. ..• 

162 

29 988 

2 532 

rHurRestan. , . .. 

240 

981 

2 527 
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The yields given above are those of the first cutties <™'y. as the second 
cutting was made after the alfalfa had seeded. Ttxe dtllemiees are too 
small to allow definite conclusions to be drawn as W the relative value of 
the three strains. Sometimes, however, Turkestan ^<1 is unfavourably 
regarded on some of the Eastern markets, while the others meet with 

aPF Strdns of Medicago falcata were tested at Brooking from 1910-19x5, 
with the results shown in the following table , 


Strain 


South Dakota 
number 


gerial plant 
introduction 
number 


4 vera&e yield 
per acre 


lbs, 


Obb . . 
Kh&rkow 


20 452 
20 717 


2 865 
2 046 


These yields of hay were obtained from one cutting ; usually Medicago 
falcata can only be cut once in a season, and consequently lf - ones not give 
such good crops as strains of Medicago sativa, which al ffa y s produce a second 

and even a third cutting. ...... ,.. . , 

The paper under discussion gives a very detailed history oi the intro¬ 
duction of different kinds of alfalfa into South Dakota, with a full descrip¬ 
tion of the various strains of M. sativa and M. fait**■ Numerous strains 
of a lfa l fa seem to be natural hybrids between the tP species, and on this 
assumption they have been named Medicago meS- hhe strains of M, 
media, M. ruthenica and M. platycarpa which have keen introduced into 
South Dakota are described. 


1*79- Silage from Green Forage in Java. — Shimmel K., * Teysma»m«, Year xxvr, 
No. II. Batavia, 1915* . , , , 

In man y parts of Java there is a dearth of greejforagc during the dry 
season (east monsoon) and consequently the feed® livestock is 

often very defective. , , 

Attempts have been made in the Buitemorg (Mens to make silage 
from a Bengal grass (Panicum maximum) which grown in Java, 
The silos consisted of holes dug in well drained soiled- ‘Were 3 feet deep 
and 6 feet acioss. Each was filled with 2860 lbs, f^.grass, in Ml flower, 
about three months old, care being taken to slightlj^ se centre of the 
heap so that the rain should run off quickly. WW the'silos were three 
parts full they were covered with large stones anithen with a layer of 
earth 16 inches thick to prevent any penetration of ^ They were opened 
three months later and then contained acid silage 1 ^ high quality which 
was much appreciated by the animals. . 

It was found that 50 per cent of the fresh g# was converted into 
useful silage after making allowance for loss of # r an d lor the grass 
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which was spoiled by contact with the sand at the sides of the silo, 20 
to 30 per cent of the nutritive constituents of the fresh grass were lost 
in the process of conversion into silage, except as regards fats and mineral 
substances, A mixture of equal parts of fresh forage and Panicum maxi¬ 
mum silage is recommended for use in times of scarcity. 

f 

1280 - The Cohune Palm (Attalea Cohune) and its Products (i).—M orris c. d., 
in La Hacienda, pp. 376-370- Buffalo, N. Y., September iqi6. 

The fruit of this palm contains a kernel which yields about 40 per 
cent of an oil that is said to be superior to cocoanut oil. It has been ex¬ 
tracted for several yeans and has been used in place of ordinary burning 
oil. As a matter of fact this palm oil is suitable for other more important 
commercial uses. The Cohune grows in the region between South Mexico 
and Columbia and attains its best development in British Honduras, Gua¬ 
temala and the Honduras Republic. In the latter country the soil of the 
forests is rich, marly, and of excellent quality. The trees grow about 5 
yards apart-and the fruits form enormous bunches which sometimes weigh 
as much as 165 lbs. each. The average yield of one tree is I 000 nuts per 
annum, though some specimens will produce twice as many. By means 
of ether rather more than 40 per cent of oil can be extracted from the 
kernel; the cake contains 2.5 per cent of nitrogen and can be used as cattle 
food. 

Cohune oil saponifies easily and furnishes an odourless soap which 
may prove to be useful in the manufacture of fine soap.’ The fibrous pe¬ 
ricarp, whidi is about % inch thick, also contains some fat. If factories 
are put up for the extraction of the oil from the kernels by means of sol¬ 
vents it might be worth while to extract the fats from the pericarps as 
well. When freed from fibre the fruit is 2-2 l /% inches long and about l % 
inches across. The shell is very hard and is about % inch thick, while 
• the kernel is as big as a large nutmeg; 

In order to produce the oil on a large scale for export machines must 
be used to crack the stones. This is a very difficult problem to solve, as 
the machines must needs work with great force, with the result that the 
kernels ate smashed as well as the shells. 

This palm serves other useful purposes: houses are thatched with . 
the leaves; the leaf stalks are woven with osiers and cord into fences and 
mats; the pith of the central stem can be used instead of cork for mount¬ 
ing insects; cord and hammocks ate made from the fibres of the young 
leaves. The sap makes a refreshing drink, which is not so much used now 
as formerly. 


(1) See also B . 1915, No jo38. 
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1281 - HeVea in Java. — I. Vriens J. G. C., Planting and Thinning of Hevea, in Mededee- 
Ungen van den Adviseur der A. V. JR. 0 . S. No. 4, pp. 45-49. — II. Stet., The Fall of 
Young Leaves in Hevea. Id. pp. 59-60. Medan, 1916. 

I. Various opinions are held as to the advantages of close planting 
of Hevea followed later by thinning out. The author puts forward the 
special advantage of this method in the upkeep of the plantations, and 
expresses his personal opinion that it is best to plant the trees 24 X 24 
feet apart as a maximum and 19 X 18 feet as a minimum. The young 
plants should be very carefully selected from the nurseries. 

The plantations must be kept well thinned in order that light can 
penetrate everywhere. Good drainage is essential and care must be taken 
that the water has free outlet. Pruning should be avoided and the plan¬ 
tations must be weeded every yean 

II. The leaves of Hevea sometimes fall in the young stage. This 
defoliation always occurs after prolonged rains, and it is attributed to 
climatic causes, as no trace can be found of the presence of any crypto- 
gamie disease. 

1282 - Some Experiments on the Coagulation of Hevea Latex without the Use of Acetic 
Acid. — Gerter Dr, K. and Swart Dr. N. L- in Mededeelingen van de Vemniging Rubber 
Proefstation West'Java No. 6, Bandoeng, 1916. 

Thea author gives as result of his investigations on the coagulation 
of Hevea latex the following summary: 

1. If latex with an addition of 0.3 per cent of sugar is allowed to 
stand overnight, coagulation occurs by lactic acid fermentation, putre¬ 
faction being inhibited. 

2. The so called slow coagulation of latex by means of .small quanti¬ 
ties of acetic acid (0.3 gr. per liter) is also caused by lactic acid from bac¬ 
terial growth. 

3. In order to get complete coagulation by the sugar process the 
addition of 20 to 25 per cent of water to the undiluted latex may be recom¬ 
mended, this quantity being diminished according to the concentration 
of the latex received in the factory. 

4. On a factory scale the following proportions have been used; 

175 It. lates, containing about 35 per cent of dry rubber. 

50 h. of water, 

400-450 gr, of sugar. 

5 Under the above conditions the acidity of the serum after 18 
hours has rather a constant value corresponding to 0.3 per cent of acetic 
acid, 

6. The addition of serum of the former coagulation may sometimes 
be of use inhibiting putrefactive changes. 

7. To prevent the formation of a coloured layer on the rubber it 
is advisable to pour water on its surface' as soon as coagulation is setting in. 

8. In laboratory experiments small quantities of bisulfite of soda 
had no 1 disturbing influence upon the fermentation: on a large scale however 

‘ the results hitherto have not been satisfactory. 
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9. The sugar process can only be used in preparing crepe-rubber 
because of the porous state of the clot, gas bubbles being formed during 
the fermentation. 

10. Other coagulants have been discussed, chiefly in view of the 
preparation of sheet-rubber. 

11. Thereby attention was drawn upon the dangers involved by 
the use of coagulants such as sulfuric acid, putub and aluin. 

12. The acidity of coconut watei after fermentation did not exceed 
0.45 per cent of acetic acid. 

13. It was found that rubber prepared by the sugar process had 
the same viscosity index as a control sample made by means of acetic acid 
from the same batch of latex. 

14. The mechanical properties w r ere found to be identical. 

1283 - Studies in Indian Sugarcanes, No. 2 . — Barber c. A. (Government Sugarcane Ex - sugar CROPS 

pert , Madras ), in Memoirs of the Department of Agriculture in India (“ Sugarcane Seedlings, 
including some Correlations between Morphological Characters and Sucrose in the Juice ”) 

Botanical Series, Vol. VIII, No. 3, pp. 103-198. Plates I-XXIX and numerous tables. Cal¬ 
cutta, July 1916. 

The present contribution to the study of sugarcane seedlings in India 
is divided into 4 sections. The first of these deals with the material avail¬ 
able and contains an enumeration of the seedlings thus far raised, with 
notes as to the chief difficulties encountered and the means by which thes 
have been overcome. The second discusses the differences noted in the 
youthful characters of the seedlings before planting out and at maturity. The 
next section treats of the mode of analyses adopted and the variations in 
the juice of the seedlings as regard sucrose content, and the last summarises 
the correlations thus far studied between the characters of mature seedlings 
and the amount of sucrose in the juice. 

The experiments were conducted at the Government Cane Breeding Sta¬ 
tion at Coimbatore in the Madras Presidency with a certain amount of pre- 
liminafy work at the Botanical Garden attached to the local Agricultural 
College. 

I. — Enumeration of the seedlings raised. —* The failure of pre¬ 
vious sporadic attempts at raising cane seedlings in Indja is probably due to 
the fact that fertilization was not property effected owing to the immature 
state of the pollen used. A detailed study of cane inflorescences has shown 
that the pollen is only fully developed where the anther locales have dehisced. 

It has been found that if the authers do not open when the flowers mature 
they remain closed permanently; it is therefore clear that the first essential 
to raising canes from seed is that only flowers should be used in which the 
anthers dehisce. 

. The sugarcane commences to flower at Coimbatore in October and most 
of the seedlings are obtained during the following 2 months. They are plantd 
out in the field when about 6 months old and are ready for harvesting and 
analysis after another 12 or 18 months from sowing. In this way the seed 
;lings obtained during any particular season are designated by the years 
of sowing and of chemical analyses. 
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Tarue I. — Vitality of Sugarcane Seed . 


Variety 

Date 

of 

collection 

a 

1 

c* 

i 

•8 

H 

1 

April 1 J 

June 1 

July 1 l 

1 

August 1 ' } 

Remarks 



A 

to 


I 

1 I 

! | 

I_l 


Madras N°2 . . 

9th Dec. 19x4 

500 

500 

300 

200 

IOO 

20 

0 ’ 

[Equal quantities of pound- 








od arrow were sown 

1 in the first five. Some 



Madras N° 6 . . 

i5lhDec.i9i4 

500 

500 

300 

200 

IOO 

20 

■ 1 

[ seed remained capable 
germination for sown 
months. The seed of 

Saretha. 

i4thDec.i9i4 

500 

500 

500 

300 

200 

40 

| 

0 ^ 

l 

Saretha survived the 
longest and that of 
B 208 had least vi- 

Java. 

4tli Jan 1915 

500 

500 

300 

IOO 

50 

O 

0 ] 

1 tulity. 






T,css 










than 





B. 208 ..... 

5th Jan. 1915 

500 

500 

300 

IOO 

12 

5 

0 


Striped Mauritius 

Do .... 

200 

200 

IOO 

50 

12 

0 

0 

A less quantity of arrow 










sown. 


During the periods 1911-13, 1912,14, 1913-15, 1914-1916, several, thou¬ 
sands of seedling were raised from seed derived from local varieties or from 
arrows collected from various parts of India, The data relating to these 
seedlings — parentage (whether selfed or crossed), percentage of open an¬ 
thers, germination etc. — are collected, in a series of tables. In the present 
summary space only allows of attention being paid to points, of more general 
interest. For instance, in 1914, owing to the somewhat saline nature of the 
soil of the experimental plots and to the quality of the irrigation water, some 
interesting data were obtained as to the great variation in the capacity of 
different canes to resist saline soil and water, some growing strongly and ra¬ 
pidly while others die out completely. 

The stody of the cause of at rowing in the cane has led to frujtf ttl results, 
There are 2 cane-planting seasons in the neighbourhood of Coimbatore, 
one in February-March and one in July-August or even later. The former 
is in vogue on garden-land irrigated by wells and the latter on wet lands under 
tanks. From a special study of each field from which arrows were obtained 
in the neighbourhood it soon became evident that canes planted in February- 
March do not usually flower while those planted at any time between Aug.- 
Nov. do so in the following Oct.-Nov. if allowed to remain in the ground. 
In the wet land generally the canes are more likely to flower and this has 
found to be the case even when they are planted as early as April-May. 
The result of an experimental arrowing plot under these latter conditions 
was eminently satisfactory. Among others, some 12 North India canes bore 
arrows, some for the first time on record. Unfortunately, in most of these 
the- stamens remained obstinately closed but it is hoped to overcome this 
drawback by crossing a hardly North Indian indigenous cane with a richer 
exotic one provided they can be induced to flower simultaneously. 

During the last period, 1914-19x6, experiments were carried out on the 
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vitality of cane seed. The results, as shown in the appended table I are 
interesting as it is evident that, with proper care, cane seed retains its vita¬ 
lity for a condiderable period. 

II. - Variation in Morphological Characters. — Under this head¬ 
ing are considered variations in vigour and size, general habit, erectness 
of young shoots, tillering, width and colour of leaves, colour and thickness 
of canes. Between some of these characters a certain amount of correlation 
is observed which, though not definitely settled, at least gives the impres¬ 
sion that further study will show that certain infantile characters of the seed 
lings will be found to be related. If this can be proved, a great step in ad¬ 
vance will be made as all present indications point to the fact that any clas¬ 
sification of the cultivated sugarcanes must be based on the accumulation 
of a number of often very minute morphological characters, which, taken to¬ 
gether, give the plant an indefinable but real mode of habit. With regard 
to vigour and size the seedlings of any batch though raised under identical 
conditions differ greatly in size and vigour. In many cases it has been noted 
that seedlings standing out from the rest because of their great growth, 
have a comparatively low sucrose percentage in the juice. Excessive vigour 
in a seedling, otherwise than a cross, is therefore not altogether a desirable 
character. 

III. Variation in the Sucrose Percentage in the Juice. — In 
addition to the usual “ bulk " analyses of the juice at harvest time, a series 
of preliminary ( n * petty ") analyses were made before that date as the seedling 
of different parentage vary very considerably in their order of ripening and 
the petty analyses give an idea as to the order in which the plots should be 
cut for final analysis. 

Eater on, as the bulk analysis at crop time was not considered a suffi¬ 
ciently safe guide, it was decided to select from the series of analyses of any 
seedling, that containing the highest reading of sucrose. In doing this, 
however, due regard was paid to the percentage of glucose and the botanical 
description made at crop time. 

The accompanying table II giving details'of the amount of sucrose in 
the juice of parents and seedlings shows considerable variations in the su¬ 
crose content of seedlings of the same parentage. There is also a definite 
relation between parent and offspring in this respect, the better parents 
producing the better seedlings. The analyses of the special crosses also 
show that the sucrose in the seedlings approximates to the average of 
the two parents. In other cases the average sucro.se of the seedlings is 
generally lower than that of the parents but this may be due to the fact that 
it was not always possible to analyse a seedling at its optimum. 

Table III shows the effect of different soil and environmental condi¬ 
tions on the quality of the juice of seedlings. It will be seen that the seed¬ 
lings respond readily to changes in soil and water. 

The question as to the permanence of the juice characters of cane seed¬ 
lings when propagated as sets has been studied but the data are as yet insuffi- 
: ? cient for definite conclusions to be drawn. Both the period of the year at 
ft fihich canes are cropped and the nature of the weather appear to influence 



Table II. — Comparison of 'sucrose in the juice in parents and seedlings, 1912-14. 
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Tabi,# III. — Comparison of the price of seedlings grown under different conditions (all bulk analyses). 
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considerably the character of the juice. Extraordinary variations have ben 
met with in a seedling in analysing the different canes in the clump. This 
has led to increased care in sampling and the discovery that certain varieties 
produce, in a given clump, two kinds of cane, differing both in certain 
morphological characters and in time of origin. In analysing the juice of 
canes this classification into early and late varieties cannot be ignored. 

Taking the whole series of selected seedlings during the last 3 seasons, it 
is seen that the sucrose content in the seedlings has risen continuously as 
follows: 


Tabi,e IV. — Sucrose in the Juice of Selected Seedling. 



Number 
of seed- 

Over 

Over 

Over 

Over 

Over 

Over 

Over 


lings 

grown 

17% 

18% 

19% 

20 % 

«% 

22 % 

23% 

1911-2913 
(over x 7 %) 

48 

2 

- 

- 

- 


- 


1912-X9H 
(over 17 %) 

2,068 

95 

40 

9 

. 

2 

‘ , 

: 

- 

1 

— 

* 9 * 3 -* 9*5 

2,400 

400 

*28 

tot 

zz 

3 

I 

1 

(over 18%) 


■ 








Remarks 


\ 

All the seedlings were grow on 


The standard of selection, iy % 
sucrose in the juice and over. 


The standard of selection, 18% 
sue rose in the juice and over, 
together with vigorous growth. 


IV. Correlation between Morphological Characters op Seed¬ 
lings and Richness or thir Juice. - The advantages, that would 
accrue, as regards economy of time and trouble, trom the discovery of cor¬ 
relations between morphological characters of the young seedlings with 
richness in juice are obvious; but there are special difficulties in the way and 
the principle has been adopted of trying first to find such correlations in 
mature canes at crop time and later to attempt to correlate infant and 
mature characters. The first step alone has been tried at present and the 
following correlations have been studied between mature characters and 
sucrose in the juice, the results being summarised in table V appended: — 
correlation between the amount of sucrose in the juice and various 
leaf and cane measurements (width, length and module, or length 
divided by width) and colour of cane, and correlations between leaf 
Width and thickness of cane, tillering power and total weight of seedling. 
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1284 - Coffee in Java. — 1. Cramer P. J. S. Coffea exceha in Java, in Teysmamia , Year 
XXVII, Nos. 4 and 5, pp. 211-223. Batavia, 1916. — II. KeucheniUS P. P. Notes on the 
Fertilization of Coffea excelsa in Java, in Mededeelingm van het Besoekisch ProcfsUUion , 
No. 20. Surabaya, 1915. 

I. Coffea excelsa was discovered in the Congo in 1904 by A. Chevalier, 
and it was introduced into Java through the State Agricultural Station, 
which received some seeds from the Colonial Garden at Nogent-sur Marne 
(France) It resembles Coffea liberica , from which it is distinguished by 
some secondary characters, especially by the smaller fruits, the berry 
has a soft watery pulp and a tender skin which is easily removed. 

Various types of plants were raised from the first seeds introduced into 
Java and careful selection will be necessary to obtain a good stock for cul¬ 
tivation. During the extraordinary and prolonged droughts of the last few 
years Coffea excelsa has shown greater powers of resistance than other spe¬ 
cies of coffee. 

Investigations on selection and on the best methods of cultivation are 
being carried out at the State Experimental Station. 

II. Observations have been made on the different ways in which coffee 
is pollinated, as insects are almost entirely absent from the plantations. The 
relative positions of the stamens and pistil in the flower makes self-pollina¬ 
tion very difficult. The pollen is easily shaken down on lower flowers, and 
it is also carried by the wind. It is therefore probable that self fertiliz¬ 
ation is very rare, and that most flowers are cross-fertilized. 

1285 - New Method of Detecting Adulteration in Tea.— Reotousl.,™ Bulletin de la So - 
ciete botanique de Geneve, 2nd Series, Vol. VIII, Nos. 1,2 and 3, pp, 24-28. Geneva, January, 
February and March, 1916. 

The method is based on examination of the stomates, which are quite 
different in Thea sinensis from those in any of the other leaves used for adul¬ 
teration. In the stomates of Thea the guard cells possess, on their inneT 
surface, a very strongly marked layer of cutin which is prolonged into a beak 
or hook, and which is distinct from the beak which closes the <0811016. 

Various kinds of tea have been examined. The stomates of Pecco tea 
are strongly cuticularised and possess the characteristic hooks. Ceylon tea 
is made from rather young leaves in which few of the stomates are fully de¬ 
veloped ; the cutin is less marked but the hooks are plainly visible although 
they are not very well defined. Both characters are also evident in Java tea, 
black tea (Souchong), Imperial, Congo, Russian tea from West Caucasus, 
Shangai green tea, Chinese yellow tea, green tea from South Mongolia. The 
same characters appear even in the sepals of Thea sinensis. 

The only leaf used for adulteration that bears much resemblance to 
that of Thea is the Camelia leaf. A transverse section of one of the latter 
leaves shows that the stomates are quite different from those of Thea. for 
though they are strongly cuticularised, the hooks are but very slightly de¬ 
veloped. 
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1286 - Investigations about the Dying out of Peppervines in the Dutch East Indies.— 
11 Pepper-cultivation in Banka. — Rutgers A. A. I,., in MededeeMngen van het 
Labor atari urn voor Plantensiekten No 19, with illustrations. Batavia, 1916. 


SUMMARY 

I. Pepper was introduced in Banka about 40 years ago by Chinese 
from Riouw. Since 20 yeais the Bankanese (Malay natives in Banka) 
have been planting pepper, imitating the Chinese. The export from Banka 
amounted in 19x3 to 2 % million guilders (over & 200.000). 

II. Pepper-cultivation in the Dutch East Indies has two distinct forms: 
on the one hand the cultivation, as practised since many centuries by the 
Malay in Sumatra, a form of agriculture based on exhausting the virgin 
soil and leaving it alone afterwards, on the other hand the cultivation, as 
practised by the Chinese a refined form of horticulture. The pepper cultiva¬ 
tion in Banka is of the latter type. 

III. The pepper-cultivation by the Chinese in Banka is marked by the 
following characteristics: 

A. The pepper is grown at dead stakes without shadow. 

B. By careful tillage, big plant holes, big burying-trenches and the 
use of first rate cuttings for planting vines are grown with an extensive and 
vigorous root system. 

C. The pepper vines continue producing 20 or even 30 years as a 
result of careful cultivation and abundant manuring with 5 * " burnt eaith ”, 
oil-cakes, cattle manure, fish manure etc. 

D. The average production of each vine amounts to 3 kattie (= 4 
lbs.) white pepper a year. 

IV. The pepper cultivation by the Bankanese is a cheap imitation of 
the cultivation by the Chinese. Tillage, burying of the young vines and 
manuring are usually neglected. The vines are dying out within 9 years; 
the production of each vine is less than 1 kattie (=* x.3 lbs*) white pepper 
a year. 

V. The following diseases and pests have been found in, Banka: 

A, Prematurely dying out as a result of planting in unsuitable soil. 

B, Prematurely dying out as a result of insufficient care. 

C, The leaves are eaten by a beetle (Holotriehia spec.) 

* D. The stems are eaten by termites, 

E. The fruits are damaged by a small weevil, which eats small holes 

in the unripe seed. . 

F. On the leaves lice have been found. 

G. Earvae have been found boring in the branches. 

H. A cobweb fungus has been found on the leaves. 

VI. The peppervines of the Bankanese show a marked difference from 
those of the Chinese: the last-named ones produce 4 lbs. white pepper a 
year during 20 years, the first-named ones three times less during one third 
of that time. 

1 There is no other reason for this difference than the careful cultivation 
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by the Chinese and the neglecting of several necessary measures by the 
Bankanese. Which of the measures of the Chinese is the most important 
cannot be stated theoretically. Only experiments especially arranged for 
this purpose can settle this point. 

1287 - Notes on the Extraction of Citronella Oil. — Jong a. w. re., in Tiymamia, 
Year XXVII, Nos 4 and 5, pp. 246-252. Batavia, 1916. 

Experiments have been made which show that the drying of citronella 
leaves (Androfogon Nardns) before distillation gives good results. Drying 
in the sun must be avoided, as this causes a rather heavy loss of 
essential oil. 

heaves that have been cut into pieces from 3 to 5 cm. square are more 
easily extracted than entire leaves. In the process of distillation care must be 
taken not to use any un-tinnerl metal tubes, as lead and copper form sulphates 
which discolour the oil. 

1288 - Tobacco Growing in the Illyrian Region. — baidacci a., hi Minuteno dclle l'i- 
nanze, Direzionc generate dellc Privative, Ballettino tcameo della Collivazinnc dei 7 'ahacchi 
pubbheato per cara del R. Istituto S pet mentals in Scafate (Salerno), Year XV, Nos. 1 and 2, 
pp. 3-28. Scafati, januaiy-Pebruary and March-April 19x0. 

Dalmatia . — Tobacco growing has been carried on in the Illyrian 
region for some centuries, and after the annexion of Dalmatia to Austria 
it became a monopoly. The Austrian Government then experimented 
with Herzegovinian tobacco and obtained good results by selection. Af¬ 
terwards a long series of investigations were made with Macedonian tobacco 
and later still with American types. In 1863 Trebinyan tobacco was 
acknowledged as the best, and the other types were gradually given up. 

When cigarette smoking came into fashion experiments were begun 
(1884) to improve the cigarette tobacco, These trials were carried on in 
Southern Dalmatia, as this was the only country in Austria-Hungary 
which produced this type of tobacco. Herzegovinian (Trebesat and Me- 
gitigorge) and Turkish (Giubek-Yaka, Kir-Yaka, Porsieian, etc.) types were 
tested ; Sumatra types were also tried, but were quickly abandoned as 
they gave such poor results. During the next twenty years the Dalmatian 
hybrids deteriorated more and more rapidly on account of imperfect 
selection, so fresh 1 improvements were made. The best results were 
obtained by crossing Macedonian and Herzegovinian tobaccos, < This 
method however, brought two difficulties in its train: 

x) A great lack of uniformity in the crops was caused by the inter¬ 
crossing which occurred owing to the presence of so many different varieties 
in the country. 

2) The climatic and soil conditions caused the plants to revert to 
the wild type. 

\ The Government was thus compelled to attempt fresh improvements ; 
\ 1} To raise good hybrids adapted to the climate and soil of the 
1 Afferent localities; <; 

2 ) fix -and 1 acclimatize the, hybrids; 
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S) To obtain uniformity of crop by means of a suitable choice of 

seed ; 

j) To establish government institutes Cor the production and control 
of tobacco seed. 

In 190 | experiments were begun at Jmoslci and aitifLcial crosses were 
made between Herzegovinian types (Stolatz and Drinovtzi) and Mace- 
donian tobaccos (Kir and Giubek), the first crop from original seed being 
used for parents. The following crosses were made: 


Ihin»>\ tzi 

,\ C.iubek 

(Viubck 

X 

Di inovtzi 

l)i hiovt/i 

, (* ini K'k 

< Viubi'k 

S-* 

/A 

Drinovtzi 

1 )i inovtzi 

, N Kir 

(Viubck 

X 

Stolatz 

St ol.it/ 

X (Villi K'k 

Kir 

X 

Drinovtzi 

Stol.it/, 

< Kir 

Kir 

X 

Stolatz. 


The resulting hybrids were grown in 1905, and the descendants of tho 
cioss between Drinovtzi and Kir were much better than their parents. 
These hybrids were again crossed with one of the parents, thus : 

Dtinovtzi X Oiubek* Stolatz x tUulvk® 

Drinnvtzi X Kii a Stolatz X Kit 8 

After 1909 the trials were more and more improved by the use of 
Ang-klont’s method. It had been proved that the distance between 
the plants has a very great influence on their character and qualities, so 
that the more the distance between the rows and between the plants in the 
rows was reduced the more closely did the hybrids in the plantations ap¬ 
proach the Macedonian type in character. 

After 1908 the American method of race improvement by artificial 
self-fertilization was also practised on Giiibek. 

The chief facts established by the Imoski and Sinj trials arc as follows : 

When Herzegovinian tobacco is crossed with a Macedonian type the 
hybrids in Hie first two generations almost equal the taller parent in height, 
but in the later generations the height decreases, at first rapidly, then more 
and more slowly ; the number of leaves behaves in the same way as the 
height. The maximum length and breadth of the leaves, after the first 
cross, rapidly and constantly decrease, and may throw back to that of the 
smaller of the parents ; the ratio, length : breadth, of the leaves increases 
from the first and approaches, but never quite equals, the ratio of the Ma¬ 
cedonian parent. 

When a Macedonian tobacco is crossed with a Herzegovinian type 
the number of the leaves and the height of the hybrids decrease steadily 
after the first generation; the length and breadth of the leaves increase 
normally; the ratio, length: breadth, decreases from the beginning and 
approaches, but never quite equals, that of the Herzegovinian parent. 

Similar regular gradations can be proved with regard to length of 

P tertrodes, number of flowers, the arrangement of the inflorescence, size 
angles of insertion and the strength of the leaf venation. 
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In a series of hybrids the nicotine content increases with the Mace¬ 
donian element and decreases with the increase of the Herzegovinian 
element; the first crosses behave in different ways according to the parti¬ 
cular combination of parents, so that no general rule can be laid down. 

Albania. — Tobacco can be grown in all the regions of the lower plains 
(Scutari basin, Musakia plain, Diakova and Prisrend basin, plains of the 
great Albanian lakes, valleys of Argyro-Kastro, Janina and Eapsista) 
but the crop is of little importance in the country. While Albania might 
have been a great tobacco market she occupies, in legard to this crop, the 
lowest place among the provinces which were formerly included in Turkey 
in Europe: her production rarely covers her consumption. 

Tobacco growing was taken over by the Turkish Government in 1878, 
at the time when the vilayets of Epire and Monastir and the Durazzo San- 
jak (vilayet of Scutari) were under Turkish rule. 

The Albanian tobacco now closely resembles the Montenegran type in 
character; it was derived from Herzegovinian types by the old method 
of crossing. If the plants are grown very far apart the leaves sometimes 
develop enormously with very pronounced ribs ; in spite of this the texture 
is usually rather fine for such a large leaf. The dominant colour is gene¬ 
rally light maroon, more rarely yellow; the upper leaves ripen with diffi¬ 
culty, because the plants lose their flowers too soon. Even the best sam¬ 
ples, such as those from the Scutari province, are too strong for cigarette 
tobacco and have little aroma. Possibly the lack of flavour may be due to 
defective methods of preparation, but this can he remedied by suitable 
mixing. 

The tobacco seeds are sown in February and transplanting begins in 
April; one to three weedings are given, one being the most usual number. 
Harvesting starts in August, and the leaves are threaded on strings, which 
are taken under cover as soon as damp weather sets in. No trouble is 
taken to select uniform leaves, and the strings are made up of all qualities 
and colours. After harvesting, the leaves are sold to manufacturers who 
turn them into fine pipe and cigarette tobaccos. All the work is carried 
out by hand labour. 

Considering the economic condition of Albania it is doubtless advisable 
to suggest the continued growing of the yellow Herzegovinian types, which 
are suited to the soil and which have been improved by crooss breeding 
carried out by the Austrian Government in Dalmatia and by the Italian 
Government in the I,ecce province. Tobaccos of this type are easily accli¬ 
matized in warm and dry soils, they do not need, stopping nor special cul¬ 
tivation, they can be dried in the open air in the stm (they do not even need 
special places for treatment) and they need little hand labour in manipula¬ 
tion for market. 

The growing of Giant Herzegovina might be tried in the Albanian re-, 
glon. , the Scafati station obtained the* original seeds from Dalmatia, and 
by careful selection very large plants have been raised, with 50 to 70 leaves 
on a stem, 3 of 4 times as many as in ordinary Herzegovina, At the present 
lime tjie variety is grown on a large scale in the Eecco province, where it 
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yields from- 2 570 to 2 646 lbs, of leaves per acre. The only fault of this 
plant is that the topmost leaves are lost because they ripen very late. It 
is very probable that Giant Herzegovina corresponds to the Austrian 
Gradatz which was apparently obtained it in 1908 in the Sinj Experimental 
Station by natural crossing probably with a Turkish tobacco. This vigor¬ 
ous type might be used in Albania as a basis for hybridization. Besides 
this, recourse might be had in Albania (as has already been done in Monte¬ 
negro) to the growing of certain Macedonian types belonging both to the 
Bashi-Bagli group with stalked leaves and to the Basna group with sessile, 
leaves* It would be necessary to restrict these to districts where the 
growers were willing and able to manipulate the produce carefully. 

Without doubt Porsician, which is a good Bashi-Bagli, should be tried 
first, as it has given good results in the Tecce province, and it is occasion¬ 
ally met with in very restricted areas in Central Albania. Other types 
might then be tried, including Zinha, Mahala, Edyrnegilc, Kirs, Xeres, 
Aya-Soluk, Samsun etc. besides many other varieties of tobacco, from tem¬ 
perate or subtropical zones, differing in type from the Herzegovina and 
Macedonia tobaccos, such as Maryland, Burley, Italia X Kentucky, 
Bright etc. On the other hand tropical types of tobacco such as Sumatra, 
Java, Havana, Saint Dominique, and Bresil, do not succeed in Albania 
because they are not suited to the climate of this region. 

1289 - New Varieties of Italian Tobacco, Resistant to Thiel avia basicola (i). — 

Benincasa M., in Ministero delle Finmze , Diresione Generate delle Privative , Bollettino 

Tecnico della Coltivazione del Tabacchi pubblicato per cura del R. Istituto sperimentale 
' in Scafati (Salerno), Year XV, Nos. 1, 2, pp. 29-33. Scafati, January-Febniary and Marcli- 

April, 1916. 

In an earlier article [Bollettino Tecnico del R. Istituto sperimentale di 
Scafati , No. 5, 1914) the writer described some experiments which showed 
that the decline in the growing of Kentucky tobacco in some parts of Italy 
was due to root rot, and, as all other remedies proved useless, the planting 
of special resistant varieties was advised. In the present paper the best me¬ 
thods of growing these new varieties are discussed, and attention is drawn 
to their industrial characters and to the impetus that has been given to 
tobacco growing in the districts where they have become established. These 
varieties are chiefly hybrids and in addition to being resistant to Thieldvia 
basicola they have other advantages from the growers' standpoint and they 
possess valuable 1 commercial qualities. As these varieties are becoming 
more and more local in character they may be grouped according to the 
districts in which they are chiefly grown, as follows: 

Hybrids of Cava dei Tineni * — Numerous hybrids of heavy tobacco 
have been tested in this locality during the last few years, and Italia 
X Kentucky and Salento X Kentucky have become established. 

According to Dr. Angkboni, since Italia is a hybrid between Ken¬ 
tucky and Sumatra, Italia X Kentucky possesses the hereditary characte- 


(£d.) 


(1) See also B. 1912, No. 234. 
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ristics of Kentucky and Sumatra in the proportion 3: 1. This variety is 
earlier and develops more quickly than Kentucky and it is much more 
resistant to root rot. 

The tobacco is finer and lighter, with a stronger smell, It likes a fer¬ 
tile and open soil, and a rather warm climate. In localities other than Cava 
de Tirreni it has not always proved successful. 

Salento is a hybrid between Kentucky and Cattaro, so that Salento 
X Kentucky possesses the hereditary characteristics of Kentitek3 r and Cat¬ 
taro in the proportion of 3 : 1 and is more resistant to root rot than is 
Kentucky. It is earlier and develops more quickly and also it is less exact¬ 
ing as regards soil and climate. But, like Italia X Kentucky, it is subject 
to rust after the first cold dews, especially when ripening is very late, so 
that it is not advisable to plant this variety in places where tobacco is at¬ 
tacked by oidiuni. It is more productive than Kentucky but is less valuable 
for commercial purposes. 

When Italia x Kentucky is crossed with Salento X Kentucky the 
resulting strain (which is not yet properly fixed) combines the good quali¬ 
fies of each of the parent hybrids and eliminates their defects. It seems 
that repeated crossing of tobacco renews its vitality and increases its vi¬ 
gour of growth. 

The introduction of hybrids into Cava de Tirreni has not only checked 
the decline in the growing of Kentucky tobacco but it has increased the 
yield per acre about 20 per cent. In addition to this less labour is needed, 
as the young plants root, more easily. 

Pontecorvo hybrids. ~ Tor several years the damage caused by root 
rot at Pontecorvo was remedied by the planting of Salento X Italia, but 
at the present time this hybrid is being gradually replaced by Moro x 3 
Kentucky. 

Salento X Italia from the phylogenetic standpoint possesses the cha¬ 
racteristics of Kentucky, Cattaro and Sumatra in the proportion 2:1: r, 
and it is one of the varieties that are the most resistant to Thielama. It 
is early, hardy, and very accommodating as to climate and soil, but is easily 
damaged by the wind as it has only a few spreading and fragile leaves, so 
that it is not recommended for distribution, 

Moro x 3 Kentucky possess characteristics of Kentucky and Moro di 
Corvi in the proportion of 7 :i. Botanically it differs little from Kentucky, 
but it is earlier and is sufficiently resistant to Thielama to pass safely through 
the critical period of rooting when planted out. On the whole this may be 
called an improved Kentucky. 

In order to increase the resistance of Moro X 3 Kentucky and the yield 
of Salento x Italia these two hybrids have been crossed with one another:; 
for two season, with very promising results, - j 

Salento in the'Benevento region. — Salento is a hybrid between Kentucky; 
and Cattaro raised about 1900 at the Scafati Institute in order to obtain 
a low priced pipe and cigarette tobacco, and for several years it was grown 
for that purpose only in the region of Tecce and other parts of Italy. In iqofij 
experiments were made in the Benevento Gardens to remedy the troubled 
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caused by the wholesale loss of the young plants of the variety Burley, 
which was grown there at that time, and Salento was more successful than 
any of tlie other Italian hybrids. Salento shows the characters of both its 
parents. It is very vigorous, fairly early, and very adaptable as to soil and 
climate, it stands drought well, is very resistant to Thielavia, and is hardly 
at all susceptible to rust and oidiimi. Commercially it is inferior to Kentucky, 
chiefly on account of its percentage of large veins, but, under the conditions 
in which it is grown in the Benevento region it becomes much finer and 
resembles Seedleaf rather than Kentucky. In the Italian industry it has 
no equal as a substitute for Kentucky. 

The average production of the Benevento Gardens was 1319 lbs. per 
acre when Bresil tobacco was grown ; the yield fell to 1167 lbs. with Ken¬ 
tucky and to 972 lbs, with Burley; in 1914 it rose to 2050 lbs. with Sa¬ 
lento. 

As cigar tobacco Salento is only grown in the region of Benevento; 
when it is planted elsewhere it easily loses its fine qualities, 

To sum up, several new Italian varieties have been produced which 
are more or less resistant to root rot. The chief characters of these new 
varieties are as follows: 

1) Most of them resemble Kentucky in their botanical and commercial 
characters but they are more resistant to Thielavia. 

2) The less closely the hybrid resembles its parent Kentucky the 
farther removed is the product from-the heavy type of tobacco. The first 
character to disappear is the compactness of the tissues, a quality which 
seems to be determined more by the environment then by anything else 
as in the Italian Kentucky the tissue is less compact than it was in the 
original Kentucky. 

3) In spite of the lighter weight of the tissue the parent Cattaro con¬ 
siderably raises the yield, so that under normal conditions the hybrids of 
Cattaro are more productive than Kentucky, while all the others are less 
productive, 

4) In addition to being more resistant to root rot the new varieties < 
are earlier, they develop more rapidly and can stand drought better; 
they are hardier and at the same time better adapted to the Italian climate. 
These qualities tend to become strengthened by repeated crossings. 

■ , 5) Hew varieties of similar characters and constitution tend to be¬ 

come localised in distribution. 

' The introduction of, these hybrids has had a considerable influence 
upon the production of the Kentucky type of tobacco in the three zones 
mentioned. In an appendix, the yield of the hybrids is compared with that 
of pure Kentucky. 

1290 - Experiments on Tobacco Fermentation in Java, — db vribs 0., in 

Van hei Proof station voor Vorstcndlandsche Tabak , No. NXI. Samarang, 1915* ! 

, A plant has been invented to exhaust the air froin the interior of fer¬ 
menting stacks of tobacco, and the results obtained are described in the 
present paper. The apparatus consists of rings of perforated iron tubing 
which are placed at different heights in the stack and which are connected 
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with an air pump by means of tubes. Stopcocks regulate the suction in the 
various tubes, and the temperatures in the differents parts of a stack are 
registered by electro- thermometers. The object is to keep the temperature 
constant at a pre-determined point, as if this could be maintained for a 
certain time it would do away with the inconvenience of remaking the stack 
when the tobacco heats too much, a process which greatly increases the 
percentage of broken leaves. 

This plant has been improved during the last year and has given good 
results with hands of tobacco placed in the middle of the stacks, while the 
rise in temperature can now be checked at any desired point. Unfortunately 
after the temperature has been lowered, the cooling process continues and 
c ann ot be stopped. The hands placed towards the outside of the stack do 
not derive any benefit from the aspiration of the air, and consequently 
the stack must be remade for their benefit. It is hoped that better results 
will be obtained by covering the stack with isolating material. 

A large thermostat has been devised for regulating the rise and fall 
of temperature during fermentation, but the experiments so far have not 
have not given any positive results. Special tests have shown that during 
the first few days the lower layers of a stack heat up most, whereas later 
on the hands placed in the middle of the stack reach a rather higher temper¬ 
ature than those lower down. 

Other experiments have shown that if the stacks are made too large 
and if moist tobacco is used they may overheat badly, resulting in serious 
deterioration in the tobacco, even if the overheating does not cause the 
stacks to catch fire. 

1291 - The Fruiting of Trees in Consecutive Seasons, — Pickering s., in journal of Agri¬ 
cultural Science, Vol. VIII, Part I, pp. 131-135. Cambridge, September 1916. 

Points of considerable interest, both scientific and practical, are raised 
by the question as to whether a tree which fruits exceptionally well as 
compared with its fellows in one season, will tend to fruit exceptionally 
well, or the reverse, in the following season. We know of no definite reason 
why the behaviour of a tree as regards fruiting should alternate in consec¬ 
utive years, and no such behaviour has been observed in the case of ani¬ 
mals. Its doing so, would imply that fruiting is due to the gradual accu¬ 
mulation of some substance in the tree, which becomes exhausted whenever 
heavy bearing occurs, and that the stock of this substance does not become 
properly replenished till after another season has elapsed. 

The difficulties in obtaining exact measurements of the relative beha¬ 
viour of any two or more trees in consecutive seasons are considerable. 
The weight of fruit or the number of fruits may be recorded, but, unless 
the trees are absolutely similar in size, disposition of branches, situation, 
etc., which is impossible, the superiority of the one over the other as regards 
inherent fruiting capabilities may be misleading. On the other hand the 
trees under observation may be classified by inspection, grouping them 
according to the extent which they are loaded with fruit, independent of 
their size, and then comparing the classification in one year with that in 
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the following year. This method avoids errors due to difference in the size 
of the trees, but it has the disadvantage of being based on the judgment of 
the observer, and not on actual weights. This latter method was adopted 
in the case of one series of observations on trees at Harpenden, and the 
former in the case of the other series on trees at Ridgmont. 

Whichever method of observation was adopted the results were treated 
as follows; two selected trees were numbered 1 or 2, according to which 
of them bore the heavier crop in consecutive seasons; then, comparing the 
results in two consecutive seasons, if the order of fruiting had been the 
same (consecutive fruiting) the difference between the numbers given to 
the trees would be 0, if the order had been reversed (alternate fruiting) 
the difference would be 1; whereas if neither consecutive nor alternate 
fruiting prevailed, and the results were dependent on chance or on external 
conditions, the differences would, on the average, be 0.5. An average diffe¬ 
rence, for instance, of 0.75 would be halfway between 1 and 0.5, indicating 
that the results were dependent on the alternating tendency to the extent 
of 50 per cent., and on chance fruiting to the extent of 50 per cent. Some 
of the results obtained by this method are given in Table I. 


Table I. 


Place 

Varieties 

Dates 

Instances 

Fruiting indicated 

Consecutive 

Alternate 

Chance 

Harpenden 

Several 

% 1899-1903 

332 

i 

0 

44* 

56 

Ridgmont 

Bramley 

1904-1913 

I 050 

12 

O 

88 

» 

Cox 

1898-1909 

840 

16 

O 

84 

» 

Potts 

r897-1904 

I 266 

5 

O 

95 

» 

Stirling 

1897-1913 

366 

0 

6 

94 

)) 

tt7 varieties 

1906-1913 

I 207 

15 

0 

85 


MR 

1. 

- „ ; 

•a, . , -.. 




There can be no doubt but that the results at Harpenden and Ridg* 
mont are very different, but the Harpenden results must be discounted 
to a certain extent as the number of instances available is smaller. 

In Table II the yields from the Stirling Castle, Bramley and the Va¬ 
riety plantation are given, the numbers giving the relative magnitude of 
the crops compared, in the case of Stirling Castle, with the crop in 1900 as 
100, and, in the other cases, with that of 1911 as 100. 

A plus or minus sign has been placed after the values showing whether 
they are above or below the means of the preceding and succeeding seasons, 

, and the extent to which these signs alternate, though not without some 
0 inregularities, is very remarkable. I11 the case of Cox and Potts no such 
alternations were recognisable. The chief factor affecting the alternation 
of’ bearing in early flowering varieties is the incidence of spring frosts. 
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1897 

iBqS 

1 S 99 

1900 

1901 

1902 

1903 

1904 

1905 
1606 

1907 

1908 

1909 

1910 
I9XI 

X 9*2 

X913 

1914 

1915 


Tabt,i$ II, 


Stii Hug 

Bramley 

Varieties 

3 



30 

6_ 


— 

roo 4- 

— 

— 

47 — 

— 

— 

i 44 f 

~— 

— 

14S + 

.35 

0 

O - 

0 — 

0 — 

144 + 

7 4 I 

la 4 

38 — 

20 -f* 

’20 4 

95 + 

7 — 

15 - 

171 -f 

103 4 

34 4 

264 -f 

9 — 

13 - 

7 S - 

XOO 4' 

100 4 

47 — 

0 — 

10 — 

207 4~ 

103 4~ 

1x4 4 

0 — 

0 — 

0 — 

549 + 

159 4 * 

X14 4 


The results argue against any tendency in the individual trees towards 
alternate fruiting, as, if any such innate tendency existed, it would not be 
exhibited by different individuals in the same year : therefore in a planta¬ 
tion consisting of many individuals, even of the same, variety, an average 
uniformity of production would result. 

1292 - Sources of Supply of Hazel-nuts. — Bulletin ot the imperial inauu/v, voi. xrv, 

No. 2, pp. 261-267 London, April-June 191(1. 

, The various kinds of hazel-nuts are the produce of species of Corylus , 
a genus of shrubs or small trees native to the temperate parts of Europe, 
Asia and North America. The different kinds of nuts are distinguished by 
trade names according to their country of origin. A considerable quantity 
of hazel-nuts is produced in the United Kingdom, and supplementing this 
supply there is a large annual import derived chiefly from Spain, Italy and 
Asiatic Turkey, Hazel-nuts are not at present grown on a commercial 
scale in any of the British colonies. It is probable that hazel growing would 
succeed in parts of the Union of South Africa, British East Africa, Austra¬ 
lia and Cyprus. 

United Kingdom . — The hazel-nuts produced in this country are de- 
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rived from cultivated forms of Corylus Awllana , or hybrids between that 
species and C. maxima. They are grown chiefly in Kent. Generally speak¬ 
ing, varieties in which the leafy cups are shorter than the nuts are termed 
cob-nuts, whilst those with cups as long as or longer than, the nuts are 
termed filberts. The varieties most commonly met with among the cob 
nuts are Kentish Cob or Lambert Filbert, Merveille de Bollwyller, Pearson's 
Prolific and Berger; among the filberts, Red, White, Cosford, Frizzled. 
A yield of 100 tons of nuts has been frequently obtained from a plantation 
‘of 100 acres in Kent, whilst as high a yield as 2 }/ 2 tons per acre was re¬ 
corded for some localities in 1904. The value of hazel-nuts depends largely 
upon the size of the almond crops, for which they are used as a cheap subs¬ 
titute. The usual wholesale price is about 5 d. per lb., but during the season 
1915-1916 the prices ruled very high. 

Spain. In Spain the hazel-nut succeeds everywhere, but it is chiefly 
grown in the Catalan Provinces of Gerona and Tarragona. The nut bushes 
are usually grown in fields or gardens inter-cropped with other products. 
In Gerona the principal nut-growing area is the Selva, in the district of 
Santa Colonna de Fames, whilst in Tarragona the crop is produced in the 
neighbourhood of the capital and at Tortosa and Montblanch. The light 
but moist soil of this area and the facilities for exporting these nuts have 
made liutgrowing a flourishing industry. The hazel-nuts imported into the 
United Kingdom from Spain are known on the market as Spanish and 
Barcelona nuts; the former are shipped from Gijon, a port in the Bay of 
Biscay, and the latter from Tarragona, a Mediterranean poit. The Spanish 
nuts are grown in the Provinces of Galicia and Asturias, and are considered 
to be the produce of cultivated forms of C. maxima. The varieties chiefly 
grown are known locally as Mallorquina or Negreta de la Selva, a large 
nut with a hard reddish shell completely filled'* by the kernel, and Astu- 
riana, which is a medium-sized or small nut produced in bunches of three 
or four. 

The so-called Barcelona nuts, which are grown in Tarragona, are de- 
rivell from C. maxima var. barcclonensis. The average yield is said to be 
about 55 lbs, of nuts per bush. As seen in commerce the nuts usually have ’ 
a .dark shell, which is due to their being kiln-dried in order to improve their 
keeping qualities. They are shipped from Tarragona in bags containing 
about 128 pounds each. 

Of recent years there lias been a demand for shelled nuts, which are 
shipped in bags weighing about 220 lbs, each, About half the entire crop 
has been exported in this condition, the principal importing countries being 
Germany, the United States, and the United Kingdom. The total annual, 
crop of hazel-nuts produced in Spain is valued at over half a million sterling, 

. whilst the quantity exported,is valued at about £ 400000. 

, Italy. — Large quantities of hazel-nuts are produced in South Italy, 
particularly in the province of Avellino. A considerable part of the crop 
fyip annually exported from Naples, chiefly to the United States, Germany, 
-Ifelland, Austria-Ungary, France and the United Kingdom (arranged in 
’’tfrte'pf.impottance). In 1909, 6 037 tons were exported from Naples and 
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in 1913 3777 tons. Of recent years Sicilian cob-nuts have attracted atten¬ 
tion on the English market. These nuts are grown in woods at an elevation 
of more than 1 200 feet above sea level. The highest yield recorded for 
Sicily was in the year 1913, when the crop amounted to 13 000 tons. These 
nuts have been sent chiefly to Central Europe from the ports of Palermo 
and Messina in bags of 50 kilos, (no lbs.) each. In 1913 1068 metric 
tons of hazel-nuts were exported from Palermo and 945 British tons from 
Messina. 

Cyprus. — In Cyprus the hazel-nut grows luxuriantly in the hill vil¬ 
lages, and the nuts produced are of good size and fine appearance, They 
are gathered before they attain full maturity so that they soon become- 
rancid. The exports are at present small, and the extension of the culti¬ 
vation of this crop in Cyprus is urged. 

Asia Minor. — The hazel-nuts obtained from Asia Minor are known 
as Turkish or Trebizond nuts, and in former times they were spoken of as 
Pontic hazels. They are the produce of Corylus Column a tree of moderate 
size, attaining a height of 60 to 80 ft. if allowed to develop fully. Tbis- 
species, or one or other of its geographical forms is distributed from South 
east Europe through Asia Minor and the Caucasus to the Himalayas and 
Western China. The cultivation of hazel-nuts for export is extensively 
carried on in the Black Sea coast' region, from Khopa, on the Russian 
frontier, to Eatsa, which is just east of Unieh. Each tree produces annually 
from 16 to 24 lbs. of nuts, which are of three kinds: the round, the pointed, 
and the almond-shaped. The pointed are usually 10 per cent and the al¬ 
mond shaped 30 per cent dearer than the round nuts, which form about 
70 per cent of the whole cfop. The bulk of the round nuts are shelled 
before being shipped. The nuts are first sorted by revolving screens, then 
cracked by means of stone-mills, after which the kernels are dried in the 
sun and then packed in sacks for export. The shelling reduces the weight 
tci half so that the freight charge is reduced by 50 per cent, 667 045 cwts. 
of hazel nuts were produced in the Trebizond Vilayet in 1913. The Ke- 
rassond is the chief district of production, its crop usually averaging from 
three-eighths to nearly five-eighths of the whole. The combined crops of 
Trebizond, YOmura, Off, Surmeneh, and Tazestan furnish between them 
from about one-quarter to three-eighths, whilst the remainder comes from 
the Tripoli Eleon, Ordu, and Sharli Fol districts in unequal proportions. 
Of the exports, about 48 per cent, have usually gone to Germany, 22 per 
cent, to Alistria-Hungary, and about 14 per cent, to France and the United 
Kingdom. Exports to Russia have practically ceased, as nuts are success¬ 
fully grown within Russian territory from Batum to Soukhoum Kaleh. 

Hazel nuts are used as dessert-nuts, and also in the preparation of va¬ 
rious nut foods and nut chocolate. They yield a bland golden-yellow 
oil which resembles almond oil, but has a lower iodine value. 

The composition of fresh kernels of hazel (filbert) nuts is'shown in the 
following table: 
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Hazel-nut kernels 
Per cent 


Water. 4 g.o 

Crude proteins. 8.4 

. 2S.5 

Starch, etc. (by <li(lercuce). n.i 

Fibre. 2.5 

Ash. 1.5 

Nutrient ratio. 1: 9.12 

Foods units. 103.1 


1293 - Vine Growing at Benghazi, Tripoli. — zanon v., m Gmmk di Agyicoltura della 
Dommca, Year XXVI, No. 43, p. 347, Piacenza, October 22, 1916. 

The region of Benghazi is very suitable in climate and soil for vine 
growing. The mean annual temperature does not exceed 68.7°F; the range 
of temperature is the best for obtaining an early harvest (the ordinary grape 
ripens there at the end of June or the beginning of July), while the sharp 
changes of temperature in the spring do not interfere with the ripening of 
the fruit; the annual rainfall is 18 inches. This precipitation is not suffi¬ 
cient to give a good harvest after a few years growth unless other water 
can be utilised, consequently the vineyards are only established in the 
neighbourhood of the ouadai, the torrent which collects the rainfall from 
the mountain zone, and they are so placed that the water may be rapidly 
distributed. Under the local system of cultivation the shoots of the vines 
are wisely left to spread freely over the earth so that the gales do no da¬ 
mage. With the exception of a narrow sandy area which borders the district 
the soil is a red ferrugineous calcareous clay, the best that exists in Libya. 
As a rule the red soils of Benghazi are very rich in potash and phosphorus, 
they contain varying proportions of chalk in different localities and are 
always deficient in humus. 

The vines are always kept low, and in gardens in inhabited areas they 
are even cradled in the ground. Two ditches, 30-36 inches deep and 20 in¬ 
ches wide are dug when planting and the earth is thrown up in the direction 
of the wind so as to form a shelter for the young plant which is thus well 
protected. Later on the earth is gradually levelled for greater convenience 
at the time of annual cultivation. Cuttings are always planted and 3-year 
old vines have shoots from 23 to 30 feet long. 

Nearly all the varieties of vines grown in Benghazi and its environs 
are of Greek origin, chiefly from Candia. Six of them are thus described : 
i )tl !j 1) White grape: the earliest variety, 

f ' 2) White grape of Constantinople , called Karidata by the Greeks: 
an excellent table grape. 

3) Black grape of Candia: this is the most commonly grown vine 
in Benghazi and its, environs; very hardy, growth luxuriant, bunch winged, 
sometimes very -large (up to 4 % to 6 % lbs.), with large berries (reaching 

% inch in diameter). 

4) Black grape: much less luxuriant and productive than the preced¬ 
ing; bunch elongated, usually simple. 
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5) Black grape of Canea , called Stafili Romeika by the Greeks: 
used for wine making, 

6) Red grape: strong growing plant; bunch very large, winged, 
compact, but difficult to transport because of the watery pulp of the ber¬ 
ries and the thinness of the skins. 

It is probable that the method of cultivation could be improved by 

1) spacing the rows at least 6 U feet apart, 

2) deep working of the soil. 

3) use of chemical manures. 

It is useless to attempt to establish viueyards where the ouadai does 
not come, or to grow the plants on the system of training them above the 
level of the soil. 

In addition to table grapes the colony produces sufficient wine for its 
own consumption. 
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1294 - The Immunisation of Cattle against Tuberculosis; Results of 10 Years’Trials 
Camed out at the Leipzig Veterinary Institute. —#uera., in Centralblm jw Baktc- 
riologk) Pimsitenhmde and Infektionskmnkhdten , Vol. 78, No. 5, pp, 331-364. Jeim, 
October 12,1916. 

In the spring of 1904 some large herds of cattle were vaccinated as a 
preventive measure against tuberculosis. The experiments were under¬ 
taken largely as a result of work done at the Veterinary Institute of Leipzig 
between 1902 and 1904 when, at the instigation of von Behring, two 
animals were given a course of hypodermic and intravenous injections 
of vaccine and then tested for resistance to virus from an infected subject. 
They proved more resistant than untreated animals, so it was decided to 
extend the trials on a large scale using von Behring's «Rovovaccin»for 
the purpose. The following year another vaccine,«Taitruman», was tested, 
and in 1908 Klimmer’s «Antiphymatol» was also used according to the 
tnethods of Heymans of Ghent. 

' Altogether 797 head of cattle were immunised during the 10 years' 
trials, while 169 animals were used as controls, and the experiments were 
distributed over 12 estates which represented different types of stock 
management in the Kingdom of Saxony, in Prussia and in the Duchy of 
Saxe-Altenberg. No fees of any kind were charged for vaccination but the 
owners of the herds were expected to give immediate notice of the death 
or slaughter of a treated subject, so that a careful post-mortem examination 
could be made. The total number of deaths and slaughterings notified 
amounted to 258 of which 39 were control animals. Whenever possible the 
post-mortem was carried out by the writer himself, failing which it was 
entrusted to a local veterinary* surgeon who was given a special form on 
', which to record his results. 

; V ’,A periodic tuberculin tests were also made both before and after vacci- 
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nation and throughout the experiment stress was laid less on the number 
of cases dealt with than on a careful study of the subjects actually treated. 

It is pointed out that as in all other trials bearing on the propagation 
of tuberculosis, vaccination must be accompanied by prophvlaiic measurevS 
and must be carried out under strictly hygienic conditions. Consequently 
it is extremely difficult to distinguish between the effects of the vaccine 
and those due to the improved conditions of life. The experiments did not 
indicate that better rcvsults were obtained where vaccination was practised 
than when the treatment was confined to prophylactic measures alone. A 
special study was made of the efficiency of the Hey mans vaccine. Though 
it cannot be denied that vaccines containing tubercle bacilli, such as " Rey¬ 
mans’ capsules", have shown a certain curative effect on tuberculous 
subjects when used year after year, and have therefore tended to check 
the spread of the disease in a herd, their action is quite uncertain and fre¬ 
quently fails without any apparent reason. Except in very occasional eases, 
no permanent cure has been obtained, symptoms of the disease reappearing 
even in spite of repeated vaccinations. Further, in four herds which were 
only slightly infected, three of which were being treated with Heynians 
vaccine and the other Antiphymatol, the result of vaccination was to make 
a latent form of tuberculosis of the udder suddenly active. On the whole 
it may be said that the curative effects of vaccination are not of an order 
to make it a reliable means of checking tuberculosis in cattle. 

The trials were interrupted at the outbreak of the War. 

1295 - A New Parasite on Sheep Maggot Flies (i). — proggatt w, \v.,in Queensland 
Agricultural Journal, Vol. VI, No. 3, pp. 177-179. Brisbane, September 1916. 

At the Government Sheep-fly Experiment Station, Wooloondool, 

(neat Hay), a new clmleid parasite [Chalis cdlifiJwrae) has been discovered 
by T. McCarthy on blowfly maggots [Calliphora oceariac). It consists of 
ha small black wasp, about the size of the common house fly and it lays a 
single egg in each maggot before the latter seeks cover to pupate. The new 
parasite is hardy, easy to breed and will stand a long journey by post in 
a packet. 

N asonia hmicmnk , which is already know as a parasite of the blow¬ 
fly maggot, is more prolific than Chalcis calliphome and equally hardy, 
but it does not attack the maggots till after they have pupated. 

1296 - A New Unit for the Estimation of Food Values. — suchting rr. } in journal fur pekus 4 ; 

' LmdwirtschafJ Vol, 6.1, No. 3, pp. 163-170. Berlin, October T9, 1916. AN P tfvuoxKOf 

Kellner's " starch value " is a unit adopted for estimating and com-. 1 , ^ 

paring the value of different foods and is estimated by converting all other 
substances in foods into terms of starch. - This unit has been preferred to * 
the “ calorie ” or energy unit for the practical reason that it is much larger 
and therefore simplifies calculations. The writer challenges the impracti¬ 
cability; of the calorie and shows how it may be modified for use. Kellner 
always stated his starch values to a tenth of a kg, and with such a degree 


Ji) See also B, 19*4, No. 1017; H. 1915, Nos. 401 and 1051. 
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of accuracy the equivalent calorie value certainly runs into large and un¬ 
wieldy numbers ; but as the starch value of any one food is by no means 
constant and fluctuates to the extent of anything between 10 and too per 
cent according to the nature of the food, it would seem quite unnecessary to 
go into decimals of starch values. The writer proposes that a unit of 1000 
calories be adopted in the place of starch values (and decimals of starch 
value) and points out that even this unit is too small as I 000 calories are 
equivalent to 0.25 kg. of starch. He considers this new unit to be more prac¬ 
tical, simpler and more exact than starch values. From the physiological 
point of view too, it is more satisfactory to compare the animal body to 
an engine supplied with fuel and to obtain the food value in terms of the 
fuel, which can then be easily be converted into force, than to obtain the 
food value in terms of one of the substances in the food. 

The value of digestible food substances would thus be expressed in 
heat units or large calories for which the name of “ Kellner values" is pro¬ 
posed, and 1 kg. of starch, protein and fat would be equivalent to 4,4 and 
9 Kellner values respectively. For example the Kellner value of 100 kgs. 
of wheat (95 per cent digestible) containing 9 per cent of protein, 1 per cent 
of fat and 64 per cent of nitrogen' free extract would be: 

9 kgs. protein. ^ 9 X 4 * 36 

1 ” fat. = 1 X 9 « 9 

64 ” N-free extract. . m 64 X 4 « 256 

Total .... 301 

300 X 95 

or-— » 285 Kellner values. 

100 

bosses 1297 - The Horse-Breeding Industry in Saskatchewan. - The Agricultural Gazette of Ca- 
wda. Vol. 3, No. 8, pp. 705. Ottawa, August 1916. 

The development of the horse breeding industry in Saskatchewan, 
in the last 15 years, has been a considerable one, as indicated by the fol¬ 
lowing figures, in which those for 1881 and ,1891 are for Alberta and Sas¬ 
katchewan combined: 


Tear Numbers of horses 

1881. 10 870 

1891. 60 976 

I0OI. 83801 

*911 . 507 468 

W5 . 667 4*3 


At an early date some of the horse ranches began the use of draft 
stallions for breeding, purposes, although most of them used thorough bred 
sires and raised a lighter type of animal. At present the use of sires of the 
draft breeds is the rule rather than the exception as the accompany¬ 
ing enrolment figures for 1916 indicate 
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Clydesdale. x 868 

Percheron ... 670 

Shire. 68 

Standard Bred. i8<) 

Hackney .. 52 

Thrmighbred . 27 

French Canadian . 1 

French Coach. 3 

Herman Coach. 7 

Suffolk. . ... . .... 36 

Belgian Draft. 126 

Saddle Horse. 6 

Shetland Pony. 1 

Morgan. 1 

Jack. 1 


Total puie breds ... 3 056 

Grades. 606 

Crossbteds. 2 

Scrubs. 584 

Total ... 4 248 


Advanced legislation with respect to horse breeding provides for the 
annual enrolment of all stallions used for breeding purposes and the exami¬ 
nation and licensing of all stallions used for service in municipalities in¬ 
cluded in the Licensed stallion District. 

Saskatchewan Clydesdale are famous throughout Canada l s represent¬ 
ative of the best development, of this famous breed and show ring cham¬ 
pions both male and female are owned by Saskatchewan breeders. 

1298 - Gestation and Sterility in COWS. — Stalfors H.,in Momtschefte fur praktische cattle 
Twrheilkunde> Vol. 27, No, 7-8, pp. 338-358. Stuttgart, Hay 27,1916. 

L Studies on gestation. — During the years 1907 to 19x5 a large number 
of in-calf cows were examined for the purpose of determining in which 
horn of the uterus the foetus was carried, The examinations were made per 
rectum some time between the sixth and fifteenth week of gestation, that' 
period being the most favourable for the operation; fluctuation, asymmetry 
and an increase in size of the uterus were taken as symptoms of pregnancy. 

With at least half the animals under experiment the ovaries were also ex¬ 
amined for corpora lutea though no records were kept of the observations. 

Out of a total of 923 cows examined, 577 cows or 62.5 per cent of the 
cases carried the foetus in the right horn of the womb, and 346 in the left 
horn, proportions which are approximately those found by other workers. 

With 105 of the cows, the animals were kept under observation for two 
successive periods of gestation and in 62 of the cases the foetus was twice 
carried in the same horn, indicating that the one ovary was rather more 
productive than the other. The greater productivity of the right ovary 
with respect to the left is attributed to the pressure exerted by the paunch 
on the nerves and blood vessels of the left side as well as on the left ovary* 
itself, . 
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It was observed that the fertilised ovum frequently began its devel¬ 
opment in the body of the uterus rather than in the horn and only passed 
definitely into the horn at a later stage. This fact has been denied by 
many investigators, but in the present experiments considerable develop¬ 
ment and fluctuation was noted in the body of the uterus between the fourth 
and sixth weeks of gestation, whilst the horns remained about the same size. 

II. Influence of handling on the productiveness oi ovaries. ~~ I Tom 
1910 to 1915 six herds containing from 12 to too cows each were kept under 
special observation being visited every 4 to 8 weeks and any barren animals 
were subjected to an operation on the ovaries. This consisted in an explo¬ 
ration per rectum and of a squeezing or crushing of corpora lutea or cysts 
which might have persisted in the ovaries. The uterine catarrh resulting 
from the operation was treated at the same time by vaginal injections. 
Out of 264 cows so treated more than half became normally productive 
again. 

It is quite evident from the results of the experiments that the function 
of the ovaries was not interfered with by the handling, on the contrary 
it appeared to make them more productive. In 146 out of 211 cases o£ pre¬ 
gnancy after treatment (59.2 per cent) it was possible to trace the fertilized 
ovum to the ovary which had been treated. A number of these pregnant 
cows were maintained under observation and out of a total of 133, 81 or 
60.9 per cent proved to have become absolutely normal again including 
a case of uterine catarrh independent of the ovaiies. And of these normal 
pregnant cows, in 63 out of 77 cases (81.8 per cent) the fertilized ovum was 
traced to the Treated ovary. 

, Conclusions . — In the cow the foetus is borne in the right horn,of 
the uterus more frequently than in the left, the frequencies being as 64 to 36. 

The treatment of the ovaries by handling, if not carried out too vio¬ 
lently, exerts no depressing, debilitating or deleterious action on the sexual 
functions or on the productivity of the ovaries. It may on the contrary 
reestablish and increase the functions of the ovary when the latter have 
been interfered with by such things as the persistence of corpora lutea or 
cysts in the ovary, 


1299 - The Advantages of Winter Calving, — Gotmsr a., in Comics Rcmim, de vam- 

dfonie d'Agriculture dc France, Vol. IT, No. 33, pp. 973-073. l*«ris, October 25, 

Winter calves are often considered unsatisfactory, being looked upon 
as delicate and unsuitable for breeding stock. The writer brings forward 
his own experience which is, in contradiction to these views. Between 1895 
and 1913 he bred and raised 127 yearlings, chiefly heifers, of which 39 were 
born during the months of October to January and 88 from February to 
September. At twelve months the average weight of the winter calves 
was 561 lbs. and that of the spring and summer calves 600 lbs. Of the 127 
yearlings, 60 were eventually brought into the milking herd and their, 
weights three months before calving were 113 lbs. for the 20, born in 
‘ Winter, while the other 40 only averaged 2 lbs. more. 

- ^fhe season of birth would therefore seem to haye no influence bn the, 
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ultimate development of the animals, and where artificial rearing is prac¬ 
tised winter calving is certainly more economical, for by feeding skim milk 
and a fat substitute the calves got on very well till the spring when they 
were old enough to take full advantage of the grass ; and when they were 
brought in the following winter, the winter calves had a big start over the 
summer ones and were able to be put at once on to a more economical 
ration, 

1300 - Capra prisca an Unknown and Extinct Race of the European Domes¬ 
ticated Goat, — Adamrtk, in Mitteilmigen der landw. Lehrkanzeh: der K. K. Hochschule 
fur Badcnknltur in Wien, Vol. 3, No. i, pp. 1-21 Vienun, 1915. 

In 1913, a portion of fairly well preserved skull belonging to a fossil 
goat was received for examination from Prof. Ed. von Uuricz Vierzati- 
TOWSKr. It had been found together with two other similar skulls and the 
remains of a horse's skull when laying a water main at Iloczow in Eastern 
Galicia, at a depth of 15 ft. from the surface. A careful study of the skull 
showed that it belonged to a well defined extinct species of wild goat 
which was given the name of Capri prisca n. sp. 

Up to the present it has been considered that the different varieties 
of the European domesticated goat are all descended from a common 
ancestor which is still represented by the Bezoar wild goat (C. aegagrus ); 
and the fact that the position and conformation of the horns and rudimen¬ 
tary horns in the domesticated goats differ markedly from those of the 
wild goat has been attributed to somatic variation or mutation. When the 
skulls of C, aegagrus and of its sub-species the Cretan goat (C. aegagrus 
cretensis) and the wild goat of the Island of Erimomilos (C. aegagrus pictus) 
were compared with the skull of C. prisca the conformation of the chief 
bones was found to be different. But on the other hand the conformation 
of the skull of C. prisca was absolutely identical with that of the so-called 
Jura wild goat (C. dorcas Reichw. or C. Jiircns dorcas according to de 
Eokenz~Bi n ijRnai t who proved it to be merely a goat reverted to the wild 
state), and very similar to that of the majority of the European domesti¬ 
cated breeds, in particular the goats of Bosnia-Herzegovina, of Serbia and 
of Albania, 

' It would therefore seem that the hypothesis of the Bezoar goat' as 
sole ancestor of the European domesticated breeds is untenable, as most 
of the latter are more probably derived flom C. prisca. Some breeds however, 
such as for instance the old Alpine breed of Salzburg, are just as clearly 
related to C. aegagrus. 

The writer is proceeding with a thorough examination of all avail¬ 
able prehistoric material in the light of this latest discovery. 

1301 - Fish Meal as Food for Figs. — Crowther C., in The Journal of the Board of Agri¬ 
culture, Vol. XXIII, No. 1, pp. 27 - 33 * Eondon, April 19x6. 

At the Experimental Farm of the University of Eeeds (Garforth) 
feeding trials were carried out to test the value of fish meal as food for pigs. 
Twelve large white pigs ranging in age from 13 to 31 weeks were divided 
into two lots as evenly as possible, each lot consisting of 3* castrated hogs, 
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Table I. — Plan of experiment. 




Average daily ration per lot of 6 pigs 

Period 

General character of feeding 

Lot A 


IyOt B 




Lbs. 

Lbs. 

Preliminary control 

4 weeks 

Identical for both lots. No fish 
-meal. 

Bran. 

' Sharps. 

2.4 

12.0 

2.4 

12.0 

June 15 to July 13 

Water. 

72 

72 



( Bian. 

3-0 

3 

First transitional 

Fish meal gradually introduced 

| Sharps. 

13.5 

15 

1 week 

into ration of lot A in place 

July 14 to 20 

of equal weight of sharps. 

| Fish meal . - . 

i -5 

—— 



{ Water. .... 

90 

90 



Bran. 

4.1 

4.1 

First experimental 

I<ot A : bran, sharps, fish meal. 

\ Sharps. 

18.1 

20.8 

July 21 to August 31 

IyOt B: bran, sharps. 

1 Fish meal . . . 

2.7 

— 



Water. . . , 

107 

107 


1 

Bran. 

5.8 

5.8 

Second transitional 

1 week 

1 

Rations gradually transposed. < 

I 

1 Sharps. 

27-5 

25-3 

September 1 to 7 

1 Fish meal . . . 

M 

$.6 


\ 

Water. .... 

139 

139 



' Bran ..... 

6.5 

6.5 

Second experimental 

6 weeks 

j 

I*ot A : bran, sharps. < 

| Sharps. .... 

32.5 

27.1 

Sept. 8 to October 19 

I,ot B : bran, sharps, fish meal. 

| Fish meal. . . 

— 

5-4 


( 

. Water. .... 

146 

146 


{ 

Bian. 

8 

8 

Third transitional 

Fish meal gradually introduced \ 

) Sharps. .... 

3 ^ 

33 

1 week 

into ration of lot A. < 

October 20 to 26 

Ration ot lot B unchanged. j 

| Fish meal., . . 

4 

7 


\ 

Water. 

160 

160 


/ 

Bran. 

9.8 

9.8 

Final control 

0 weeks 

Identical for both lots. Fish 1 

I Sharps. 

42,2 

42.2 


meal included in ration. , 

| Fish meal. , . 

7 -° 

7.0 

Oct. 27 to Nov. 17 | 

, ( 

Water. 

182 

182 


and 3 gilts. The experiment began on June 15, 1915 and lasted 22 weeks. • 
For the first 4 weeks each lot was given the same ration of bran and sharps. , 
Fish meal was then gradually introduced into the ration of lot A in the jj 
place of an equal weight of sharps. Seven weeks later the rations were I 
gradually transposed, the fish meal being gradually replaced by sharps in;J 
the ration of Lot A and introduced in the place of sharps in the ration of ; | 
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TahtF II. — Composition of fish meal 





Meal used 

Average 




in experiment 

of 7 samples 




per 

cent 

per cent 

Moisture . 



, 

4-6 

12.9 

Protein. 



52.7 

55-8 

Oil.. * - 




6.7 


3.8 

Ash, including. 



1 25.3 

25.3 

Phosphoric acid . . . . 




9.5 


8.6 

Chorides expressed as Naol . . . 



•2.6 


2.2 

Tabus III. — Average weekly gain 

in live weight per pig . 




Tot A 


| Tot B 

Period 


] 






Hogs 

1 

| Gilts 

Average 

Hogs 

Gilts 

Average 


Tbs. 

Tbs, 

Tbs. 

Tbs. 

Tbs. 

Tbs. 

Preliminary control ....... 

5*3 

5-5 

5-4 

4.8 

5-2 

5 *° 

First experimental . 

11.0 

10.6 

10.8 

8-3 

10.8 

9.5 

Second » . 

10.3 

9.0 

9-7 

> 1.5 

10.6 

11.1 

Final control .. 

15.4 

12.0 

13.7 

12.5 

| 11.1 

!_ 

U.8 (!) 


(x) This average is depressed by the abnormally low gain recorded in the last week when a gilts, 
being m ocatvo, not only failed to gain in weight, but caused general disturbance of the whole lot. The 
average for the preceding 2 weeks were: Tot A t 14.4 lbs.; Tot B> 14.7 lbs. 


Tot B. Seven weeks later again fish meal was once more substituted for an 
equal weight of sharps in the ration of hot A, but was not removed from 
the ration* of hot B, so that for the last 4 weeks each lot received fish meal 
along with the bran and .sharps and for the last 3 weeks the rations were 
identical in every respot. The general plan of the experiment is summari¬ 
sed in Table I. 

The composition of the fish meal used is given in Table II, average 
gains in live weight are summarised in Table III, and in Table IV are set 
out the quantity of foodstuffs consumed and the average cost of the rations 
based on the following prices per tom 

£ s d 

Bran........ 6 16 4 

Sharps , ■. 9 is’ 6 

Bish meal ....... 10 10 o 

Fish meal as compared with sharps effected an extra gain in live 
Weight of 1,3 lb, per pig per week on the average of the first experimental 
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Tabi<£ IV. — Average amount and cost of iveekly ration per pig. 



not a 

not b 


Weight 

Cost 

Weight 

Cost 


lbs. 

d 

lbs. 

d 

First experimental period. 





Bran. 

4.8 

3-50 

4.8 

3.50 

Sharps .... . 

21.1 

21-73 

24.2 

24.92 

Fish meal. 

3.1 

3-49 

— 

— 

Total . . . 

29.0 

28.72 

29.0 

28.43 

Second experimental period. 





Bran. 

7.6 

5-55 

7.6 

5-55 

Sharps. 

37-9 

39.04 

31-6 

32.55 

Fish meal. 

— 

— 

6.3 

7.09 

Total . . , 

45-5 

44-59 

-= 15.5 

45-*9 


| With fish meal 

Without fish meal 


Weight 

Cost 

Weight 

Cost 


lbs. 

d 

lbs. 

d 

The two periods combined. 





Bran ... . 

6,2 

4-53 

6.2 

4-53 

Sharps.. 

26.35 

27.14 

3 I -05 

31.98 

Fish meal.. 

4.7 

5-29 

—— 

— 

Total * , . 

37-25 

36.96 

37-25 

36.51 


period and of 1*4 lb. per pig per week on the average of the second experi¬ 
mental period or an average gain for the whole period of 1.35 lb. weekly. 
On the other hand the use of fish meal to the extent of one eighth of the 
total ration as a substitute for an equal weight of sharps increased the 
cost of feeding by barely y 2 d per pig per week. If, further, the residual 
manurial values be allowed on the scale suggested by Hall and Voelcker, 
the fish meal becomes actually cheaper since the manurial value of the 
fish meal is £ 4 8s per ton, whilst that of the sharps is but £ 1 qs per ton. 
But even leaving out of account the manurial value and considering only 
the live weight gains, there can be no doubt as to the decided benefit of 
partially replacing sharps by fish meal. 

. Ho objectional taint was imparted to the carcass of the animal by 
the use of fish meal. 
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1302 - Poultry Breeding in Tunis; Imported and Native Breeds* - Chenevard w\. in 

Bulletin de la Societe d' Horticulture de Tunisie, Year 14, No. 99, pp. 157-160. Tunis, Octo¬ 
ber 15,1016. 

“ Kabyles ” is the term commonly used for all native poultry in Tunis, 
but for practical purposes the three following classes may be distinguished : 

r) The true Kabyle, generally partridge colour with a long body, 
yellow legs and a weight which rarely goes above 2 lbs. 

2) The Arab type which is rather a better kind of bird, more com¬ 
pact in form, with yellow ox green legs and various colourings of plumage, 
generally tending towards a yellow brown; its average weight is 2.2 to 
2*6 lbs. 

3) All other birds. 

Good results have been obtained with the Arab by selection and by 
crossing with imported varieties, birds weighing up to 3 to 4.5 lbs. being 
obtained, but the quality of the flesh is very poor. Kabyles are too small 
ever to prove of economic importance. 

An experiment was carried out in which the weights of birds of the 
Arab type were compared with those of a Malines cross known as the 
Tunisian Cuckoo throughout the period of their growth. The mean fi¬ 
gures are given below. 

Weight of egg or chick 



Tunisian Cuckoo 

Arab 


0 z. 

oz. 

Kgg before incubation. 

2.07 

1.75 

” after 5 days incubation .. 

1.96 

1.65 

” " 10 ” ” . 

1.86 

1.58 

” ** 15 ” ” . 

1-75 

1.47 

’* ” 21-22 ” chick 1.40 j 

1.26 


shell 0.25 1 

r - 65 0,4 

> X.40 

J.yOSs of weight during incubation. 

0.42 

0.35 ■ 

Chick 3 days old. 

i. 3 «> 

1.12 

>» >> >> 

I.50 

1.26 

” 10 ” ” . 

i -75 

1.30 

” 13 ” ” . 

2.07 

1-43 

” 20 ” ” . 

2.63 

1.68 

” «5 ” ” . 

3-53 

2.07 

” 30 ” ” . 

5-53 

2.98 

" 45 ” *' . 

12.60 

5-75 

” 60 ” ” ,. 

21.70 

9-59 

" 75 ” ” . 

30.40 

13**3 

” 90 ** ” . . 

44.10 

18.38 

” xos ” 0 . 

59.50 or 3 V4 ibs. 

24.68 ori 1 /*^ 


The feeding consisted of hard egg and bread sop to start with, fol¬ 
lowed by barley mash, cooked rice and sour milk together with millet and 
tail corn, the consumption per head up to 105 days old and per lb. of live 
weight being as follows,; , .' . 
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Tunisian Cuckoo Arab 



Per head 

Per lb. live 

Per head 

Per lb. live 

' 

lbs. 

weight 

lbs. 

lbs. 

weight 

lbs. 


— 

— 

— 

— 

Dry matter. 

. . . 21.6 

5.8 

y.16 

5 ‘V 

Digestible protein. 

... 2.9 

0.8 

1-3 

0.9 

” fat. 

... 1.5 

0.4 

0.7 

0.5 

" carbohydrates . . . 

. . . 12.7 

34 

5-8 

37 

Cellulose. 

... 0.5 

0.1 

2.0 

0.1 

Starch value. 

. . . 16.1 

4.3 

74 

4.8 


The Arab birds required about 10 per cent more food than the Tu¬ 
nisian Cuckoo. 

1303 - Fecundity in Relation to Stamina, — dunnigliff (jun.) A. a., in The Agricultural 
Gazette of New South Wales, Vol. XXVII, No. 7, pp. 507-510, Sydney, July 1916. 

The danger signal has been raised by more or less authoritative critics 
in various parts of the woild that striving for higher and higher egg 
production, and the breeding from hens of great fecundity, can only result 
in degeneration of the constitution of the stock and consequent disaster 
to the breeder. Egg laying competitions have been pointed out as exer¬ 
cising a dangerous influence in this direction. In New South Wales how¬ 
ever where these competitions have been in progress longer than in any 
other part ot the world there is no evidence of loss of stamina in very pro¬ 
lific birds. The attainments of high records in this country has never 
been subordinated to practical and utilitarian considerations, restrictions 
having always existed with regard to quality,size of eggs,and weight of pullets 
It is instructive to trace the results of breeding from hens that have 
put up high records in competitions. For instance, the pen of White 
Leghorns which won the second two-years' test with 1474 and 1150 eggs 
in the first and second years respectively and the pen which won the fourth 
two-years' test with 1324 and 1045 eggs both belonged to the same owner 
and proved entirely satisfactory as breeders both as regards fertility and 
constitutional vigour of the progeny. Another example is the White 
Leghorn hens which won the 1912-1913 competition with 1461 eggs and 
which were used later with other birds of the same stock in the single pen 
test of 1914-1915 when they achieved a world's record. The four best 
hens in that group had individual records of 267, 270, 270,288 eggs, yet 
when used afterwards for breeding, they gave no evidence of having suf¬ 
fered constitutionally from the strain of the great production. 

The available evidence warrants the conclusion that a hen is. not to 
be regarded as a doubtful transmitter of stamina to her progeny because 
she is the possessor of the faculty of fecundity in a high degree. The. 200 
egg hen has now become a commonplace in Australia and there seems no 
reason why it should not be eventually replaced by strains producing- 250 
eggs 01 even more. 

1304 - The Distribution of Fish and Fish Eggs during the Fiscal Year Ending 1915 .-, 

Johnson R.S.', Department of Commerce , Bureau of Fisheries, Document No. 828, pp. 1-138., 
Washington, D. C., 1916. . , 

During the fiscal year 1914-1915 the breeding establishment of the 
U.S. Bureau of Fisheries bred and distributed .about fifty species of fresh-,^ 
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Number of eggs, small fry and small fish distributed 


by the U* S. Bureau of Fischeries during the fiscal year 1914-1915. 





Small fish, 



Eggs 

Small fry 

one year old 
fish, full grown 

Total 

* 



fish 


Ameiuras spp. 



1665 793 

I 665 793 

Cyprims carpio . 

— 

— 

644 411 

644 41 I 

Catostomus commerscmi . 

—1 

— 

200 

200 

Ictiobus spp. 

— 

— 

114 849 

XI4 849 

Aplodtnotus grunmens . 

— 

— 

65 

65 

Alosa sapidissima . 

— 

46 009 595 

— 

46 009 595 

Clupea spp. .. 

— 

4 851 000 

— 

4 85I OOO 

Coregonus albus and C. clupeaformis 

98 900 000 

405 400 000 

— 

504 300 000 

Leucichthys artedi . 

— 

92 350000 

— 

92 350 OOO 

Onchorhynchus kisutck . 

I 948 280 

21 204 23O 

2 756 062 

25 908 572 

Oncorhynchus tschawytscha . . . 

34 466 723 

44 554 8 92 

16 74I 450 

95 763 065 

Oncorhynchus nerka . 

3 155 000 

43 776 741 

8 666 255 

55 597 996 

Oncorhynchus gorbuscha . 

— 

ix 758 500 

479 037 

12 237 537 

Oncorhynchus keta . 

— 

35 504 707 

— 

35 504 707 

Salmo gairdneri . 

634 000 

2 259 113 

3 244 660 

6 137 773 

Salmo irideus . 

2 022 990 

’ 568 930 

2 144 875 

4 736 795 

Salmo solar . 

— 

1 804 313 

— 

I 8O4 313 

Salmo sebago . 

291 000 

310 042 

140 015 

74* 057 

Salmo trutta . 

— 

58430 

— 

58430 

Salmo henshawi . 

3 435 000 

1 939 250 

4 784 067 

j 10 158 317 

Salmo trutta levensis . 

— 

— 

48 000 

48 000 

Cristivomer namaycush . 

12 850 000 

35 294 000 

3 093 723 

51 238 468 

Salvelinus fontinalis .' 

507 150 

5 700 263 

6965167 

13 172 580 

Osmerus mordax . 

14 500 000 

6 900 000 

— 

21 400 000 

Thyntattus montanus . 

350 000 

1 873 000 

— 

2 223 000 

Pomoxis annularis . .. 

— 

— 

1 800 430 

1 800 430 

Pomoxis sparoides . 

— 

— 

470 

470 

Ambloplites rupestris . 

— 

— 

414 078 

414 078 

Micropterus dohmieu . 

— 

653 17° 

81 177 

734 347 

Micropterus salmoides . 

— 

758 300 

X 431 850 

2 190x50 

Lepotms pallidus . *. 

— 

135 °oo 

2 799 7<56 

2 934 7 66 

Esox Indus and E. reticulatus. , 

— 


87 846 

87 846 

Stizostedion mtreum ...... 

326 350 000 

282 820 000 

383 

609 170 383 

Perea flavescens .. 

19 000 000 

195 267 000 

IO4 287 

2x4 371 287 

Rooms limatus .. . 

— 

8 594 500 

—, 

8 544 500 

Morone americana . 

17 850 000 

l6l 980 OQO 


1 79 830 000 

Rooms chrysops ........ 

— 

— 

2 825 

2 825 

Morone interrupta . 

— 

— 

420 

420 

Gadus , callarias . 

1 — 

260 133 OOO 

— 

260 133 000 

Pollachius virens . 

_ .— 

500 730 000 

- • 

500 730 000 

Scomber scombrus . 

‘ —. 

4 847 000 

—. 

4 847 000 

Melanogrammus cegHfinus . . . 

— 

26814000 

— 

26 814 000 

Pseudoplmronedes americanus . . 

— 

1 294 156 000 

, — 1 

I 294 *56 000 

Tmtoga rniiis .. . 

— 

606 QOO 

-— 

606 000 

Momarus americanus ..... 

■— 

194 670 000 

3 779 

*94 673 779 

* / Totals . . . 

536 260 143 

3 694 281 699 

58 215 962 

4 288 757 804 
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VARIOUS 


water fish excluding the nacreous shell fish ( Lampsilis ventricosa, L. li- 
gamenta, L. luteola , L. recta, L. anodontoides, Plagiola securis , Quadrupla 
p ustulosa) and the American crayfish (Homarus americanus) . Other species 
were captured during a flood in the basin of the Mississippi and replaced 
in their respective rivers after the flood had subsided. 

The adjoining Table shown the amount of restocking actually accom¬ 
plished. “ Small fry ” is used to designate newly born fish, and “ small 
fish ” are those about the size of a finger. 

VARIOUS 1305 - Feeding Experiments with Rabbits. — Davies C. J ,in The Journal of the Board 
of Agriculture, Vol. 2QQII, No. 6, pp. 583-585, London, September 1916. 

In order to obtain precise details of the relative merits of various 
concentrated foods, of the total amount of food consumed and of the cost 
of rearing, 8 rabbits of similar breed, belonging to two litters of about the 
same age, were experimentally fed for 6 weeks in the summer of 1916. 
The results of the experiments are given in Tables I and II. 

Table I. — Daily ration of each pair of rabbits. 


Age of rabbits in weeks 



X 

z 

3 

! 4 

i 

5 

6 


oz. 

oz. 

oz. 

oz. 

oz. 

oz. 

Concentrated food. 

I 

I 

I 

i*5 

2 

2 

Clover bay. 

I 

I 

I 

X 

I 

I 

Greeji stuff .. 

10 

14 

16 

16 

16 

16 


Table II. — Cost of concentrated food and live weight increase. 


Lot 

Concentrated food 

Content of: 

Cost 

of food 
per lb. (1) 

Total cost of 

concentrated 
food per head 

Average 
Liveweight 
increase 
per head 

Protein 

Oil 



Per cent 

Percent 

d 

' d 

lb. oz. 

1 

Bian. 

14 

4 

I 

2 

1 9 

2 

Oats. 

12 

6 

2 

4 

I 10 

3 

Bran, % parts.j 

1 






Oat meal, 1 pari. . , . 

18 

6 

1*5 

3 

X 10 


Dairy cake, 1 pari. . . 

f 





4 : 

Dairy cake. 

24 

6 

t *5 

3 

■ 1 3 ' 

1 


(i) Maximum prices for food bought locally in small quantities. 


All rabbits received water to drink and a lump of rock salt to lick, 
also a daily allowance of clover hay and freshly cut green stuff. The pair 
fed on dairy cake (Tot 4) gave poor results which were due partly to the, 
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fact that one rabbit disliked it and seldom ate her share. At the end of 
of the experiment Lot 3 carried the most flesh and the mixture they received 
was used successfully throughout the year, giving support to the view that 
a mixture of foods is better than single foods. 

The experiments show that oats can be very well replaced by cheaper 
foods and that rabbits can be reared for the 6 weeks of their greatest growth 
in summer at a cost of y%d per week for concentrated food. Roughly 
speaking it was found that it took some 15 lbs. of food to produce 1 lb. 
increase live weight and this figure agrees very well with the observations 
made by the writer many years ago when it was estimated that each rabbit 
increased 1 lb. for every 12 lbs. of food consumed. During the 6 weeks 
experimental period each rabbit produced 9 to 10 lbs. of dry and liquid 
manure. 


FARM ENGINEERING. 


1306 - New Dressing Machine for Spherical Grain. — Ulustncrte landwirhchaftu he 

Zeihmg, 36U1 Year, No. 64, pp. 429-430. Berlin, August 9, 1916. 

In plate dressing machines of the usual type, seeds which are not per¬ 
fectly round or those having flat surfaces on them, either stay on the plate 
or move along very slowly and leave it reluctantly. This causes seeds 
of inferior quality to fall into the hopper. 

On the other hand, in the new machine described here, (made by 
Ernst Losche at Koenigsberg, Prussia; German Patent No. 292667), 
a step device causes the seeds to make a kind of jump which allows them 
to toll and to leave the plate at the proper moment. Again, the fact that 
the external ring of the plate is adjustable, allows the individual character¬ 
istics of each kind of seed to be provided for and gives most efficient se¬ 
paration. Another novelty consists in the adjustability of the carrier 
platforms situated in the annular discharge channels. In this way the 
classification of the different kinds of grain can be varied at will. Finally 
the rousing shaft fixed in the feed channel is a very useful improvement; 
it keeps the grain in constant motion and prevents the formation of heaps. 
The friction rids the grain of husks, stalks, etc., while sand and other impur¬ 
ities are led to a sieve, at the bottom of the feed channel and thus do not 
reach the dressing plates. Fig. 1 shows a complete view of the machine ; 
fig. 2 a horizontal section at A B; fig. 3 a portion of the annular channel with 
the carrier platform p controlled through the window 0 ; and fig. 4. is a 
vertical section of a dressing plate and feed channel, showing also the under 
side of a dressing plate with adjusting wing-nuts t ; the position of the rous¬ 
ing shaft h is indicated together with its driving-bevel e, 

As shown in fig. 1, the three pillars a of the frame function also as dis¬ 
charge channels and are connected by the cross-piece k The frame carries 
the cylindrical feed channel c which at its upper end has a driving-bevel e, 
miming on a ball-bearing d. From this bevel the dressing plates / are sus- 
' pended by stay-bolts, The shaft h forms the axis of the bevel e. It, is 
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furnished with rousing fingers and the lower end runs on a step-bearing at 
the bottom of the feed-channel (as indicated in fig. x). The bevel e f which 
is driven by any suitable power, drives a series of brushes m by means of 
the shaft k and the bevel-gears/. The pillars a are connected with the annu¬ 
lar channels n in which the platforms p are situated. The latter are regu¬ 
lated through the slots o and carry the dressed grain in the pillars to the 
internal discharge channel. 

New dressing machine for spherical grain. 



Fig. 3. — A portion of the annular channel with the carrier platfoim p. 
controlled through the window o. 



"Fig. 4. ~~ Vertical section of a dressing plate and feed channel. 

Mode of action . — The dressing plates are put in motion by any suit¬ 
able power. The grain to be dressed is introduced to the cylindrical feed 
, channel c through a funnel or by similar means, Hence it passes to the 
.plates by discharge orifices r under the influence of the rousing /shaft h. 
Tlie seeds roll over the dressing plates t which surround the channel c and 



AGRICULTURAL MACHINERY 


l8l2 


move quickly or slowly, according to their weight and shape, towards the 
channels n at the periphery of the plates. Perfectly round seeds roll quickly 
off the plate and reach the annular channel on the first carrier platform p 
and thence the first discharge channel. Seeds which are not round or those 
which are gnawed by worms roll slowly to the edge of the plate and only 
reach the second division of the annular channel passing out though the cor¬ 
responding discharge orifice. Broken or damaged grain, husks, etc., slip 
rather than roll and only reach the third division and emerge by the last 
discharge opening. Debris (stalks, etc.), entangled in the grain, which is 
not carried to the sieve by the rousing shaft, is removed from the plates by 
the rotary brushes m. 

1307 - The Elbert Vaughan Portable Saw driven by Petrol Motor, for Tree Felling (1). — 

The Scientific American , Vol. CXV, No. u, p. 264. New York, September 1916. 

The Elbert Vaughan portable saw is driven by a 3.5 HP, two-stroke 
petrol motor. The total weight of the machine is about 220 lbs. As shown 
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in the attached figure, the saw is mounted on a V-shaped frame of which 
the lower end rests on the ground while two clamps fix it solidly to the tree 
to be sawn. When a cut is finished the machine can be shifted by two men 
to the place where the next cut is to be made. 

As an example of the work done by this portable saw in io hours, the 
writer gives: 


Maximum .35 cords (4480 cub ft.) of wood in billets <»f 4 feet. 

Minimum .15 cords (1907 cub. fi.) » » » 

Awrag .20 cords (2546 cub. ft.) >' » » 


1308 - Lorry for Transporting Timber in Long Lengths. — The implements and Machinery * 
Review , Vol. 42, No. 498, p 663. London, 1916. 

The Yorkshire Commercial Motor Company of Leeds has built a lorry 
carrying 6 tons of wood in lengths up to 45 feet. Ordinary vehicles do" not 
allow of the carriage of long pieces because of the limited platforms of the 
lorries and also on account of the unequal distribution of weight. To avoid 



, Lorry for transporting timber in long lengths. 

these disadvantages the above company has fitted the chassis with two trest¬ 
les of different heights; the rear trestle is lower than the forward trestle and 
is fixed to the frame directly over the back axle; the forward trestle is 
fitted just behind the motor. The respective height of the two trestles 
allow pieces to be sloped conveniently* This arrangement together with 
the well proportioned design, distributes the weight uniformly on the 
bearing points of the vehicle. Another advantage of this lorry is the rela¬ 
tively long platform compared with the space occupied by the steam 
generator and the machinery. The latter is of simple type, with large bear¬ 
ing surfaces, and is, very well balanced. The generator and fire-box ate 
of such dimensions that the tubes are? always covered with water whatever 
.the, angle of tilt assumed by the lorry. 
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1309 - "Silicate Cotton 99 as Insulating Material for Boilers and Refrigerators.— Scott 

James, in Ice and Cold Storage, Vol. XIX, No. 221, pp. 103-101, 3 figures. London, 
August, 1916. 

The writer criticises the name “ silicate cotton ”, as unsuitable, since 
the substance does not contain any cotton, and suggests “ silicate fibre ” 
as a substitute. It consists actually of a silicate, or rather of a mixture 
of calcium silicate with silicates of other bases. The material is prepared 
from blast furnace slag, more especially from the semi-transparent portion, 
of a vitreous nature, and does not undergo any change on exposure to the 
air under ordinary conditions. 

The slag is melted and a jet of steam blown through which divides the 
mass into an infinite number of small particles, of different shapes, contain¬ 
ing air bubbles. One cubic foot of slag forms 12 cubic feet of silicate, which 
thus includes 11 cubic feet of air. 

Besides being used for floorings as a noise absorbing agent, this mate- „ 
rial is employed for boiler laggings. It is now coming into use as an insu¬ 
lator for cold storage purposes as it has the advantage of being absolutely 
incombustible and non-fermentable, while from the thermal point of view, 
it is one of the worst conductors known. 

1310 - Review of Patents. 

< Tillage Implements . 

Austtia 72 056 Cultivator. 

72 058 Motor plough. 

Canada 168 704 Hoe and cultivator combined. ” 

169 032 Multi-furrow plough, 

169 107 Drain plough. 

169 195 Tractor plough. * 

, 169 269 Share-lift. 

169364 Roller coupled to plough. 

169 372 Harrow. 

169 593 Hoe. 

169 852 Method of fixing cultivator discs, 

Germany 292 096 Method of fixing the share to the frame, easily detached, espe¬ 

cially for tractor ploughs. 

292 129 Spring connection for share of motor plough. 

292 130 Ctrltivator with rotating knives, with axis of rotation parallel 
with the line of work. 

292 181 Cultivator with vertical knife-bearing drums. 

292 411 Grips for motor plough and other wheels, with pieces situated 
on the plane of the axle. 

292 412 Chassis for reversible plough, working on the balance-plough 
1 ’ principle. 

' 1 , 292 438 Tractor plough. 

292 439 Motor plough with fixed shares, adjustable for height by means 
of a rack. 1 ' » 

, , 292628 Device for fixing and unfixing ploughs coupled to the tractor '( 

(i > , chassis by means of a draw-bar., , J 

'■1^ , * ’ 292 629 Plough furnished with frame detachable at side for tractor If 

5 V* /' ’’ work. - ‘ , >. • : "3 
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292 932 Disc-harrow with articulated axle? 

292 975 Motor plough of driven disc type. 

293 243 Motor plough with frame adjustable as regards height by 

mechanical power. 

293 408 Mole-plough. 

Holland 1 590 Cultivator with rotating toothed drum. 

Italy 153 232 Transverse connection for fore carriage. 

154 008 Motor plough with driver rotary blades. 

154 ij? Motor plough for special soils. 

154 305 Improvements in ploughs. 

United States 1188 032 — 1 188 091 —188 412 — 1 188 690. —» 1188 727 Cultivators. 

1 189 332 — 1 189 890 Harrow. 

1 189 365 Wheel plough. 

1 191 404 Spiral harrow 

1 191 685 Plough coulter, 

x 191 850 Attachment for cultivator, 

x 194 087 Ploughing machine with rotating cylinder, 
x 194 166 Plough. 

Drainage and irrigation. 

Germany 292 155 Automatic device for sprinkling and irrigating with tipping 

receivers to control the valves. 

Fertilizers. 

169 161 — 169 162 — 169 163 Piocess for fixing nitrogen. 

169 491 Process for calcium cyanamide manufacture. 

291 227 Process and device for spreading fertilizers. 

292 440 Agitator and pump for liquid manure driven by electric motor. 

Sowing and planting machines. 

71 906 Drill with distributor discs inside the hopper. 

170 148 Drill. 

290 920 Garden drill. 

153484 Drill and manure spreader. 

1 1890x9 Drill for Maize, 

Plant diseases: prevention and remedies, 

70 878 Method of protecting coniferous and other trees from rodents. 
290611 Process for making insecticide, 

291 8x0 Device for guarding vineyards and orchards against hail storms, 

292 270 Insecticide. 

153303 Insecticide for spraying, 
x53 535 Improvement in continuous jet sprayers. 

% 153 761 New improved sprayer for blight and insects. 

Harvesting and haymaking machineryJ 

Austria f 70085 System for converting mower to binder. 

A, * t A t ,70,5X2' Reaper. _ . . * ; , 

t ' ' . 70656’ Reverse mechanism for driving-wheel of binder. 


Austria 

Germany 

Italy 


Austria 

Canada 

Germany 

Italy 

United States 


Canada 

Germany 
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Canada 

169 39? 

Rake. 


169 497 

- Sheaf-maker. 


170 404 

Binder. 

Denmark 

21 364 

Uawn mower. 


21 398 

Self-bindei # 

Germany 

291 682 

Guard for mower running behind or at side of machine. 


291 699 

Device for recovering grain and seed from self-binders 


291 715 

Knot for balers, binders, tic. 


291 825 

Machine for making cocks 

United Kingdom 

6 768 

Reaper. 


8 242 

Horse rake. 

United States 

1 191 3S5 

Gear for coupling hay rake to lifL 


1 194 788 

Teeth for hay rake. 


1 195 320 

Maize bindei. 

Machines for harvesting root crops 

Austria 

71 S 79 

Potato digger. 


71 902 

Beet puller. 

Canada 

169 839 

Potato digger. 

France 

4S0 359 

Potato digger 

Germany 

291 688 

Device for raising the tines of potato digger. 


291 706 

Seat for 2-wheeled potato digger. 


291 714 

Topping machine for beets. 


292 372 

Potato digger with projecting forks. 


94 473 

Beet-puller fitted with endless belt transporter. 


292 740 

Wheel with forks for potato digger. 

Winnowing and threshing machines. 

Canada 

169 215 

— 169 559 Threshing machine. 


169 253 

Mechanism for threshing machine. 

Italy 

153 981 

Improvement in machine for separating grain coated with mu¬ 
cilage from grain not so coated. 


Transport, dressing and storage of crops, 

Canada 

168597 

Silage chopper. 


169 813 

Hay lift. 

Germany 

292442 

Mechanism for clutching and de-clutching the feed of straw- 
balers, (x) 


293 105 

Binding device for straw-baler. 

Italy 

153 897 

Fodder trussing machine. 

United Kingdom 

5 894 

Hay lift. 

United States 

1 191 105 

Maize lift. 


X 192 056 

— 1 192 307 — 1 194 179 Hay lilts. 



Steering and traction of farm machinery . 

Canada 

168 223 

— 168 224 — x68 439 Tractors. - 

Italy 

154049 

Anti-skid device for tractor for difficult soils, or heavy loads. 


(i) See B. November 1916, N". 1209. 


(£, d. N.) 
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United States i 191 333 Tractor motor. 

3 iqi S58 — 1 iip 423 Tractors. 

1 193 7/C Plough tiactor. 

Feeding of stock. 

72 015 deeding machine. 

393 106 Feeding liay for lilting over manger. 

A picvlture. 

Italy 154 157 Improved hive. 

Manufacture of vegetable products. 

70902 Kneading machine. 

16933.1 Flax dressing. 

169446 Desiccator for food cakes. 

169 545 Cereal food in strip form. 

15* 952 Desiccator for giain, seed and hint. 

Dairy industry* 

69998 Draw-off tap for milking machine. 

71 109 Chum mechanism. 

169 384 Putsator for milking machine. 

169 285 Can-filling machine. 

170 146 Milk filter. 

170 425 Fat separator for creamery. 

M iscelUmeous. 

Austria 7 ° 255 Meat chopper. 

70 803 Countiy stove. 

7081* Trocar, 

1311 - Method of Housing Stock in Pens without Divisions in Use in Ohio, U. S. A. — FARM 
Hyslop G. 1,., in Hoard’s Dairyman, Vol. Til, No. 6, p. 165, lig Fort Atkinson, Wise., buildings 

September x, 19x6. 

As shown in the accompanying figure, the stock building is divided 
into three parts: the cattle pens occupy the ends, while the silos, boxes, 
horse stables and a shed for fattening poultry are in the centre. The pens 
at each end form four compartments separated by the feeding passage, 

4 feet wide, which also serves as a manger and is fitted with an overhead 
travelling skip for carrying the food. This skip, 3.7 x 4/2 feet in she, 
can carry from 1000 to 1200 lbs. of ensilage. 

Barriers, moved by a lever, control the animals during feeding. The 
use of the feeding passages as mangers saves a space, of 4 feet throughout 
the building that would normally be occupied by mangers. Feeding is thus 
more convenient and there, is less waste. / 

> The cattle pens measure 42 x 13 ft. without the feeding passage; the 
latter occupies 40 sq. ft, per animal Each pen holds 13 cows (there is 
room for 16) or 16 bullocks.^ The floor of the pens and passages, is:of ', 


Austria 

Canada 

Italy 

Austria 

Canada 


Austria 

Germany 
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riers is raised 6 inches above the floor level. Each pen receives 150 lbs. 
of straw daily, and when the manure is 1 foot deep, another xoo lbs. of straw 
is added. The bullocks receive their litter once, the cows twice a day, for 
the second time at the evening milking. The writer states that with this 



B as Cattle 
C = Feeding passage 
D !=* Box stall 
S = Silo 


P sss Fattening Crates tor Chickens 
W s@. Water 
E = Horse Stalls 
F =s Ventilating Flue 


system of housing there is less nuisance from milk than otherwise, and the 
animals, axe more comfortable.' There is less labour, for the men and the 
animals are quieter. 1 • ' ■ ; 

:i . The S,pens reqmre S4, tO'64 thus .of sftsaw for :6,months. The only$( 

% V i" * i , , ”, >'*.£ *i , f ‘ ✓ J *. . *, * e ' f ■ 1 ; 1“ ' , * V, ' r I 

•:> b/w'r'A , :•,n ♦„*'* v '>•'<! 'r ' * ** A-' • J ', ' $ 
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objection is the large amount of straw used, but the writer proposes to mix 
dry soil with the straw and intends to experiment with this next year. 

The ventilation is on the “ King ” system which is according to the 
writer, most suitable for this kind of building. 


RURAL ECONOMICS. 


1312 - The Possibilities of Increased Crop Production. — Russell e. j., in The journal 

of the Board of Agriculture , Vol. XXIII, No. 6, pp, 555-560. London, September 1916. 

In his presidential address on 6th September, at Newcastle, to the Agri¬ 
cultural Section of the British Association, Dr. E. J. Russeix took as his 
subject the possibilities and prospects of increased crop production. 

In the development of agricultural methods in England the three great 
lines of progress have been: a) the introduction, usually from Flanders, of 
crops that had not previous^ been grown on British farms, b) the removal 
of obstacles which prevented crops from making as full giowth as they 
might, and c) the introduction of new methods for increasing the growth 
of the plant. The body of the address was devoted to a consideration of 
the means of i) increasing the yields per acre, and ii) reducing the cost 
per acre and increasing the certainty of production. 

Increased yields per acre . The main obstacles to increased plant-growth 
lie in the climate and in the soil. Climate apparently cannot be altered; 
therefore crops and varieties suited to conditions must be grown. Soil can 
be altered, and it is possible to do a good deal iti the way of changing it to 
suit the crops that are wanted. Light soils, clays and loams were each 
considered by Dr. Russell. 

On light soil the two great obstacles to be overcome are the lack of wa¬ 
ter and the poverty in plant nutrient The problem can be dealt with by in¬ 
creasing the depth of soil through which the roots can range, or by adding the 
necessary colloidal substances, clay, marl, or organic matter. The addition 
of organic matter must generally be accompanied by the addition of lime or 
limestone and all the plant nut rieuts—1 iitrogen, potash and phosphates — as 
well as by constant cultivation to keep down weeds and retain soil moisture. 
When all this is done, light soils become very productive; but on account of 
the costs of the above processes, crops must be grown which bring in a high 
money return -- potatoes, greens, peas, sugar-beet, or two crops in a season. 

, The best hope for improvement of light soil lies in increasing the number of 
mohey-fmding crops, improving the methods of growing them and the rela- 
’ ; tion to the other crops, or the live stock, and improving the organization for 
/ ‘disposing of them, so that farmers will feel justified in spending the rather 
’/considerable sums, of money without which these light soils cannot be sue- 
tally, managed. v - ■ 

; Mfavy land can be improved by liming or chalking.followed by drainage, 
drainage promises to be an efficient and much cheaper substitute for 
|^;'|dd^y^:em of drainings but ^ordination and a certain amdunt of con- 
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trol over the whole drainage area is needed, it being undesirable that a great 
fundamental improvement should be at the mercy of individuals. 

The cultivation of clay land is always risky however, as it is suited only 
to a limited number of crops, and is difficult to cultivate, and hence most 
men lay down this land to permanent grass. This risk can be reduced: 

a) by quicker ploughing in autumn so as to bring the work well 
forward; this seems only possible by the use of the motor plough. Dr. Rus¬ 
sell believes that motor ploughs and cultivating implements will play a con¬ 
siderable part in the improvement of heavy land ; 

b) by keeping up the supplies of organic matter in the .soil; the sim¬ 
plest plan seems to be the adoption of the North Country system, in which 
the land is alternately in grass and in tillage. Dr. Russell thinks that de¬ 
monstrations on such lines, in heavy land districts, would resolve many of 
the farmers' doubts as to the advisabiltv of breaking up some of their 
grass land. 

Loams present no special difficulties. The crop may be hampered by 
lack of root room, in which case periodical deep ploughing or subsoiling 
may bring about a substantial improvement; subsoiling at Rothamsted at 
a cost of about £ x per acre was followed by an increased yield per acre of 
10 cwt.’ of potatoes worth 35 s. 

All the above soils can next be further improved by proper treatment 
with fertilisers. Dr. Russell anticipates considerable improvements from a 
closer co-ordination of crop variety and soil and climatic conditions. 

Reduction of Cost per Acre and Increase of Certainty oj Production . One 
of the most hopeful ways of attacking this problem is to increase the effi¬ 
ciency of the mannrial treatment; the whole of the fertilising constituents 
applied to the soil are never recovered in the crops but by arranging a proper 
rotation, and by using a poperly balanced manure the loss can be much 
reduced. As regards this latter point Dr. Russell pleads for agreement 
between the county authorities as to a uniform scheme in their manurial 
experiments. Economy is also possible in the management of farmyard 
manure, the production of which is estimated at 37 million tons annually, 
valued at £ 9 250 000, compared with an annual consumption of £ 6 500 000 
worth of artificials. 

Further saving is possible in the soil itself; where there is no crop there 
is a loss of valuable nitrates over the winter, the heaviest loss occurring on the 
best manured land. This emphasises the need for spring dressings of quick¬ 
acting nitrogenous manures, and accounts for the marked improvements that 
set in on many soils when spring dressings are given. A good way of getting 
round the difficulty is to sow a catch crop in autumn and either to plough 
it in before the main crop is sown, or to feed it to stock whichever is more con¬ 
venient. Leaving arable land in grass for a few years the gain in nitrogen, 
during this period, may balance the loss during the arable period; this is 
already done in several rotations, but it suffers from the disadvantage that 
the land during its recuperative grass period is producing less than during the 
arable period. Dr. Russell next dealt with the improvement possible in cul- 
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tivation, which will result from the use of the motor plough, or tractor, 
and alluded finally to economy in the choice of crops. 

The need for accounts was emphasised, as enabling unprofitable crops 
to be replacd by profitable. Swedes e. g. are invariably grown at a loss at 
Rothamsted and Dr. Russell believes this would be found not uncommon in 
the south of England. The survey of the methods of increasing crop pro¬ 
duction was concluded by a reference to the need to raise by educational me¬ 
thods, the ordinary farmer to the level of the good one, to the need fo: extend¬ 
ing the area of land under cultivation, by the reclamation of wastes, and to 
the need for the substitution of arable for grass. 

Lastly, there is a factor which operates against increased crop 
production which Dr. Russell thinks it unreasonable to hope to see entirely 
abolished, and that is that a farmer has to get his pleasure out of the 
countryside, as well as find his work in it, so that trees, hedges and 
copses ate left, pheasants bred, foxes and hares preserved and rabbits 
spared. 

“ When we know more about the soil, the animal, the plant, etc, we 
shall be able to increase our crop-yields ”, says Dr Russell,“ but we shall lose 
the best of our work if we put the crop-yield first. Our aim should be to gain 
knowledge that will form the basis of a true rural education, so that we may 
train up a race of men and woman who are alive to the beauties and the 
manifold interests of the countryside, and who can find there the satisfaction 
of their intellectual as well as their material wants. If we can succeed in 
that, we shall hear far less of rural depopulation; instead we may hope for 
the extension of that type of keen healthy countryman, which has always 
been found among the squires, farmers, and laborers of this country, and 
which we believe was already increasing before the War. With such men and 
women we can look forward with full confidence to the future. 

1313 - Comparative Results obtained on an Estate in Tuscany where a Farm Work¬ 
ed by the Landlord was Afterwards Run on the Metayage System. — brini f., m 

VAgHcoUura Ttaliam, Year XLIII, pp. 100-104, Pisa, July-August 1916. 

The Magognana farm at Poggibonsi, Tuscany is a holding of 10.87 
hectares {27 acres) (1) of which 1.27 hectares is occupied by buildings, roads, 
etc., and 1.2 hectares by vineyards, leaving an area of 8.6 hectares for the 
arable fields. The holding used to be farmed on the landlord's account and 
under that management it was worked on a 9-years rotation, but when later 
the land was transferred to a metayer, a 4-course rotation was adopted at 
, the same time. 

The two rotations and the net returns per hectare under both systems 
are given below. 


M 1 hectare =*-2,47 acres. 
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x. When under landlord : 

i st year: Maize with bean. 

jud ” Wheat with clover seeds . . . 

3rd ” Clover ... 

}th ” Wheat. 

5 th ” Beans . 

6th ” Wheal with lucerne or sainfoin 

7 th ” Iyucernc or sainfoin. 


Wheat, stubble grazed in autumn 


* net return per hectare per annum 80 lire. 


//. When under metayage'. 

Total net 
returns 

landlord’s 

share 

Metayer’s 

share 

1 st year: Maize with beans and grazing previous 

bire 

Tire 

Tire 

autumn .. 

249 

185 

64 

2nd ” Wheat with clover seeds. 

131 

60 

7 1 

3rs ” Clover. 

162 

38 

124 

4th ” Wheat. 

131 

60 

71 

One fifth ot total area always kept on lucerne , . 

453 

208 

2 45 

Total . . . 

1x26 

551 

575 

* net return per hectare per annum. 

225 

no 

1 X 5 

Difference between two systems: 

Total net 
returns 

landlord’s 

share 

Metayer’s 

share 

Per hectare: ' 

Lire 

bire 

bire 

under system II. 

225 

XIO 

115 

” ” I. 

80 

80 

— 

Difference. 

145 

30 

115 

On the whole iarm (8.6 hectares) • 




under system II . . 

I937 

938 

990 

” ” I. 

686 ‘ 

686 

— 

Difference . . . 

1251 

252 

99a 


No similar comparison can be drawn with regard to the returns from; 
the vineyard, as the vines were newly planted and the conditions therefore’: 
not comparable in the two periods, But according to observations made in;] 
other vineyards worked first under the one system and then under the otheftj 
it is probable that the yield of wine was increased by between % and 3 quinJ 
tals by the more careful management of the metayer who has a more perJ 
sonal interest in the welfare of the vines than the day labourer. Even hm 
valuing the increased returns as low as 50 lire per hectare, the net returns 
the holding amount to 2000 lire per annum or to 13x3 lire more than whe® 
it, w:a$ run on the landlord's, account* T r ■ ■* 
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1314 - Metayage on an Umbrian Estate (Italy). — Papi C., in VItalia Agticola, 

Year, 53, No. 8, pp. 353-363. Piacenza, August, 15, 1916. 

On the Casalina Estate belonging to the Perugia Agricultural Institute 
a study was made of labour in its relation to different classes of land. The 
estate is situated in the Middle Valley of the Tiber, between Perugia and 
Todi, and covers an area of 1557 hectares (1) made up of : 

750 hectares of drift or alluvial soils in the valley (loams) 

700 ” ” sedimentary soils on the hillsides (clay or pebbly sand) 

105 ” ” sedimentary soils on the mountain side (shingle). 

Considering the estate from the point of view of cropping it may be 
divided into: 

896 hectares of arable land planted with rows of plane trees and vines every 25 to 30 
metres; situated on the flat or on gentle slopes where mowing and reaping 
machinery can well be used; divided into 36 holdings of 18 to 40 hectares 
each, held by metayers. 

255 ” of arable land planted in vines and olives on the hillsides where horse til¬ 

lage can be employed but where harvesting machinery cannot be used; 
divided into 19 holdings of 10 to 18 hectares each and one holding of 37 
hectares all held by metayers. 

13 ” of special crops (vines, olives, mulberries, nurseries) partly cultivated by the 

estate and partly worked on a system of metayage with the metayers of 
the other parts of the estate or with labourers from the town of Casalina 

30 ” of permanent grass and of poplar and willow plantations. 

363 ” of oak and cherry woods on the hillsides and mountains. All forestry work 

is undertaken by the estate whilst the grazings are in the hands of metayers. 

On all the arable hand, it is estimated that the permanent crop (i. e. 
vines, olives, etc.) ocetipies*one fifth of the area and that the rest is divided 
equally between corn and forage crops. Table I gives the value of the, ave¬ 
rage production per hectare of both crops and stock during the three years 
19x2-19x4. 1 

The returns are very low when compared with those obtained on the 
best farms of Central Italy, but in order to develop the estate properly it 
will be necessary to regulate the course of the Tiber which at present does 
considerable damage to the low-lying land. On the hillsides, noticeable 
improvements have already been carried out though high yields can never 
be expected owing to the nature of the soil The profits on live stock ate higher 
in the hill zone than on the low ground chiefly because in the former no 
account is taken of the grazing provided by the woods. In Table II is set 
out the head of live stock and its distribution 1 between high and lowland 
holdings. 

At Casalina,, the system of metayage in force is a good example of the 
/oH custom' of partnership with equal shares ; the land, buildings, live and 
Head stock belong to the landlord ; the smaller implements are mostly pro- 


(ri,x heefare 247 aareS. 
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Table I. — Value per hectare of produce from crops and stock, 1912-1914. 



1912 

1913 

1914 

Mean 


Luc (1) 

Lire 

Lire 

Lite 

Lowland zone. (896 hectares) : 





Value of field crops not consumed on the 
holding. 

250 

220 

216 

229 

Value of crops from plantations (almost 
entirely vines) .. 

59 

38 

57 

50 

Net profits on live stock. 

36 

46 

72 

51 

Hill zone (255 hectares) : 





Value of field crops. 

147 

133 

I40 

I40 

Value of crops from plantations (vines and 
olives trees). 

S 3 

60 

59 

67 

Net profits on live stock. 

79 

59 

99 

77 


(1) 1 lire = 


vided by the tenant; all produce from field crops or trees and all losses or 
gains on the live stock are divided equally between landlord and tenant; 
all expenditure on seeds, manures, fungicides, live stock taxes, insurance, 
veterinary fees, blacksmith, are also divided equally between the landlord 
and tenant ; the land tax is paid by the landlord and the income tax by the 
tenant; the house and garden are the exclusive property of the tenant and 
so are the poultry, but the landlord makes some fixed rent charge for the 
latter. Such a system as this with slight modifications is adopted 
throughout Umbria. 

Table III summarises the date dealing with the metayers and their fa¬ 
milies on the Casalina estate-and distinguishes between the workers and, 
the consumers according to the classification suggested by Faina (i). 
In Table IV the supplementary casual labour employed by the metayers 
during the years 1912-1914 is given. For the corn harvest, which is the work 
requiring most labour, it has been estimated that in normal times an addi¬ 
tional i960 men-days and 600 women-days are necessary, or assuming that 
the harvest lasts 12 days, an extra 163 men and 50 women would be em¬ 
ployed on the land. 

In calculating the proportion of workers in the metayer families, wo¬ 
men, old men and children are assigned values varying* from 3 tenths to 6 


(1} Cf. Nmva Antologm, May 16,19x5 : Earnings and food consumption of metayers. In¬ 
vestigations on the earnings and food consumption of the metayers at Casalina have been made 
by the students of. the Perugia Agricultural Institute. 
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Table II. — Live stock on the estate , December 31, 1914. 



Mean 




Total 


live weight 

Total head 

Total 

live weight 

Total head 
per hectare 

live weight 


pei head 


per hectare 

Lowland sane (36 farms): 

Quintals (2) 


Quintals 


Quintals 

Bulls . 

xo 

4 

40 

1 


Bullocks (working) . 

9 

no 

990 | 

1 


Cows . 

7 

93 

65 1 1 

5 0.3 

2.3 

Calves . 

X 

32 

32 \ 

| 


Yearling cattle . 

5,5 

69 

3S0 , 

! 


Mares . 

5,5 

40 

220 

j 


* Foals .. 

3 

-13 

129 

0.1 

0.4 

Asses . 

2 

2 

4 

i 


Figs . 

— 

454 

— 

0.5 

— 

Sheep . 

— 

138 


0.2 

— 

Hill zone (20 farm): 






Bullocks (working) . 

8 

4* 

3*4 ' 

\ 


Cows ....... . 

6 

10 

60 | 

1 


Calves . 

I 

4 

4 I 

> 0.3 

i 

2.0 

Yearling cattle . 

5 

14 

7° - 

) 


Mares . 

5 

9 

45 

1 


Foals'. . .. 

3 

T 4 

42 1 

0.1 

O.4 

Asses.. 

2 

3 

6 

1 


Pigs. 

— 

237 

— 

0.9 

— 

Sheep.. 

— 

211 

— 

0.8 

- - 

(2) 1 quintal ss 220.5 lbs. 







tenths of the normal man-day. The writer points out that the chief charac¬ 
teristic of the system of metayage is its remarkable elasticity with regard to 
supplying labour. For instance at the present time when 20 per cent of 
the men are away, the harvest was nevertheless carried out by the families 
of the metayers with the help of only an additional 80 people from the town 
of Casalina. This fact has suggested the possibility that up to the present 
the labour of the metayers and their families has not been used to the best 
advantage. That the subdivision of holdings — a process with which the 
growth of intensive farming was thought to be intimately connected owing 
to the consequent Increase of labour in the form of‘metayage — may not 
Be an economical procedure beyond a certain point, partly because it means 
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Table III. — Composition of the metayer families . 



Whole 

Lowland 

Hill zone 


estate 

zone 

Total number of families.” 

56 

36 

20 

Total number of individuals. 

8x0 

6x4 

196 

Males. 

433 

329 

104 

Females.. 

377 

285 

92 

Males under 10 years. 

3 i 4 

243 

71 

Females. 

260 

191 

69 

Workers.*. 

382 

294 

88 

Consumers. 

680 

513 

167 

/ Males. 

7-7 

9.1 

5*2 

Mean composition J Females. 

6.7 

7-9 

4.6 

of one family J Workers. 

6.8 

8.2 

4.4 

\ Consumers. 

12.2 

14*3 

8.4 

1 Total number of individuals . . 

0.7 

0.7 

0.7 

Per hectare 7 T , y . 

of arable X«d ) Workers .•• 

0.3 

0.3 

0.3 

( Consumers .. 

0.6 

0,6 

0,6 

Number of individuals absent temporarily. 

92 

70 

22 


Table IV. — Casual labour employed by metayers , average 
of three years (1912-1914). 

Men Women 

days”". days 


May. 770 170 

June. 930 210 

July. 1 700 370 

August. 395 88 

September..■. 230 52 

October. 700 150 

November. 70 20 

4 795 * °6° 

, Average per hectare j lowland' zone *;/,*,*'•• • . 4*4 °-9 ‘ij 

whole period ( hill zone 4 ., ■ . 3.3 1.0 'M 
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the sinking of capital arid partly because it raises the price of labour and 
limits the use of farm machinery. It would appear that the best results 
might 1>e obtained by a combination of metayage and casual labour, where 
the holdings are large enough and remunerative enough to employ a 
certain amount of outside labour for which a fair price could be paid. 

X315 - Government Share-Farming Experiment in New South Wales, in The North 

British Agriculturist; Vol. TyXVIII, No 38, pp. 579. Edinburgh, September 21st 1916. 

The Government of New South Wales has just entered upon an experi¬ 
ment in share-farming on the Forest Vale Estate of 20.000 acres between 
Wyalong and Fake Cudgehico. The homestead block of 1500 acres is to 
be used as an experimental farm, under the control of the Department of 
Agriculture. The balance of the area lias been subdivided into twenty farms 
of about 800 acres each, which it is intended to apportion out, on the new 
system between as many applicants should as many as twenty be forth 
coming. 

The farms, although meant to be run on a profit-sharing basis, will be 
kept strictly under control as regards methods of working. Thus of the 800 
acres, 500 acres must be used for cultivation purposes the remainder being 
devoted to grazing. Again of the 500 arable acres, 250 must be sown each 
year and 250 acres fallowed. Ten acres must be ploughed and planted for 
afforestation purposes. Sheep should be run on each block, and assistance 
may be given regarding the purchase of these sheep The share-farmer is 
to find his own equipment for putting in and taking off the crop, to find his 
share of, the bags aud to pay for his share of tke cartage. The share- 
farmer is to have two-thirds of the whole of the crop, whether cut for 
hay or stripped for grain. For the 550 acres (about) of grazing and 
fallowed land the farmer will pay to the crown rental at the rate of 2 % 
per-cent on the improved capital value. The Government's share will 
be one-third of the crop, and the Government will find its own share 
of the bags pay its share of the cartage and find the whole of the 
manure necessary for the cultivation area. Houses will be built for the set¬ 
tlers who will be consulted regarding details. The land will be cleared and 
fenced, and a store will be established. A saw-mill will be provided in a cen¬ 
tral situation, and about three-quarters of a million feet of timber will be 
cut on the property for houses, sheds etc. There are various other minor 
conditions, and it is provided that the whole will be embodied in a contract 
of lease between the parties and the Government, Applicants in applying 
for farms must state whether they are natural born or naturalised British 
subjects ; whether married or single ; the extent of practical farming expe¬ 
rience already possessed; the amount of capital on hand, and other such¬ 
like particulars. 

- The Examination and Interpretation of Data in Investigations on Agricultural 
/ [ ' Economies. — MarEnghi E„ in VEco degli ingemm e periti agrimensori, Year XX, Nos. 

, r, : 6 to 16, pp. x 6i, 76, 85,97, in; 122,135, x6o, 178,181. Pesda, March to August 1916. 
*A*' Many investigations in agricultural economics are based on data drawn 
^&otn various sources and untess these are subjected to a critical examination; 
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before being used, they can lead to very erroneous conclusions. The present 
paper deals solely with methods of testing data and with the means adopted 
for making them more reliable. 

Data collected from different sources are not always comparable and 
in order to check such figures it is often possible to make use of calculated 
values drawn from a single secondary source For instance, in order to 
check the data on the production of forage crops in 27 districts of the 
Province of Rome (1), the unit consumption was workecf out for each district 
(Table I) from the weight of live stock maintained and the amount of fodder 
required to feed a unit weight of live stock per annum, assuming that it 
takes 12 parts of hay or hay equivalents to maintain I part of live weight 
for 1 year. There is little agreement between the two sets of figures, show¬ 
ing that the returns for the forage crops, or for the live stock or for both were 
unreliable. Some sources of error there must always be even in the most 
careful records of this kind, but they should not be of an order to suppress 
all correlation between the two sets of returns. Assuming that the live stock 
returns are more likely to be correct than the forage returns, it follows that 
the latter should only be used with caution. 

Another method of checking the reliability of data is based on the fact 
that there should be some sort of order connected with the chronological 
sequence. For example in Tables II and III, data are set out representing 
the production of olive trees and vines over the period of their growth, the 
data being collected by various investigators and in different parts of Italy. 
When plotted, the data give rise to very irregular curves which are a direct 
proof of errors in the returns, as except in cases where considerable modifi¬ 
cations take place in the treatment of the plantations or where a disease 
appears, the average yield from such permanent crops should give a fairly 
smooth curve. 

Ordinary statistical returns collected by the Government are often 
very imperfect. During the Enquiry into the conditions of the agricultural 
population in the south of Italy, it became apparent that the data on the 
numbers of metayers, farmers, etc., published in the population census were 
almost useless. A confusion had been caused by the bad wording of the 
schedules on which the returns were collected, the various classes of holders 
not being sufficiently well defined, so that under the group metayage were 
entered not only the various kinds of tenant parternerships, but also 
ordinary tenant farmers and other types of tenancies. 

Besides testing the reliability of data, a critical examination often 
indicates a means of improving them and of .smoothing out curves by the 
use of arithmetic, algebraic or graphic methods (2). By thus eliminating 
oscillations due to incidental causes the general trend of the phenomena, 
under discussion is more clearly defined. The use of arithmetic, methods 
is particularly adapted to chronological series where the irregularities are 


(1) Minister0 di AgricoUura, Industries & Comm#?rip, Ufficio di Statistica agraria, Catasto 
t agr#rid del Regno d? Italia, Vol. VI, No. 3, Part a, pp. 11-65. Pome 1916. 

, ^ .. id) See R. 1914, No. 845. , < ' 
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Table L — Production oj dry jodder per hectare in the Province of Rome. 




Production of dry fodder per hectare 

1 " 


District 

From crop 
letums 

Calculated from 
Live stock returns 

Weight of 
livestock 
per hectaie 



Quintals 

" Quintals „ 

Quintals 

I 

Volscian Hills. 

7.60 

7-92 

0.66 

2 

Lake of Bolsena. 

5 20 

8.40 

p 

0 

3 

Bognorea Hills. 

8.70 

9.60 

0.80 

A 

Orte and Civitacastellana. 

7,10 

7-32 

0.61 

5 

Soracte. 

6.20 

10.6S 

0.89 

6 

Viterbo.. . 

5-70 

6.72 

0.56 

7 

Cimini. 

4 - 7 ° 

7.32 

0.61 

8 

Maremme (inland) .. 

6 . 4 jO 

9.60 

0.80 

9 

Vetralla. 

5.20 

8.28 

0.69 

10 

Maremme (coast). 

5.20 

9.48 

0.79 

II 

Civitavecchia. 

8.10 

11.76 

0.98 

12 

Lake of Bracciano. 

7.80 

11.16 

0-93 

13-16 

Agro Romano (3 districts).. 

15-80 

12.96 

1.08 

17 

Anzio and Nettuno. 

7.60 1 

7.80 

0.65 

18 | 

Upper Valley of the Anio. 

5-So 

9.12 

0.76 

19 

Valley of the 'Tiber. 

S.50 

11.04 

0.92 

20 

PreneStina. 

4.00 

8.04 

0.67 

21 

Alban Hills , . . . '. 

* 1 * 7 ° 

11.88 

o .99 

22 

Simbruini Hills. 

5-90 

6.12 

0.51 

23 

Velletri and San Paliano. 

4-50 

13.92 

1.16 

24 

Val Sacco .. 

6.00 

18.00 

I.50 

25 

X^pinl Hills.. 

5 * 4 ° 

9.24 

0.77 

26 

Ausoni Hills.. 

6.40 

II, 16 

0.93 

27 

Pontine Marshes.. 

7.20 

13.80 

XX 5 


due not so much to the way the returns are collected as to incidental causes. 
In the series Of figures dealing with the production of a vineyard during 
the early years of its life (series A, Table IV), there is some anomaly in the 
figures for the seventh to the tenth years. By using Wittstein's method of 
determining the means of 3 terms, the series B is obtained which is far more 
regular. Or by apjilying the algebraic method, i. e. interpolating a parabola 
of the second order according to the method of the least squares, the series 
C is, obtained; The geometric or graphic method also gives good results. 
This method consists in representing the actual figures by a Cartesian dia¬ 
gram, and in interpolating in it # curve which approaches the same series. 
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TabeE II, — Production of vines [chronological series). 


In rows, wide apart, on cultivated fields 

i: 


In vineyards 



Bologna district 
(Canevazzi) 

Central Italy 
(Monti) 

Terra di lavoro 
(Muzu) 

Abiuzzi 

(Muzii) 

Apulia 

(Flores) 

Sicily 

(Bruttini) 

Age 

Mean 

yield 

of 

grapes 
per 100 
hills 

Age 

Mean 

yield 

of 

grapes 
per 100 
hills 

Age 

Mean 

yield 

of 

grapes 
per 100 
hills 

Age 

Mean 

yield 

of 

grapes 
per 100 
hills 

Age 

Mean 

yield 

of 

grapes 
per 100 
hills 

Age 

Mean 

yield 

of 

grapes 
per 100 
hills 

Years 

Kgs. 

Years 

Kgs. 

Years 

Kgs. 

Years 

Kgs. 

Years 

Kgs. 

Years 

Kgs. 

otoio 

— 

otoi6 

— 

oto 0 

— 

olo 5 

— 

oto 3 

,— 

oto 4 

— 

11 » 20 

150 

17 » 30 

1090 

7 » 10 

900 

6 » 15 

45 

4 » 8 

26 

5 » 14 

40 

21 » 25 

856 

31 » 60 

1500 

11 » 1.5 

2700 

16 » 25 

xoo 

9 » 13 

32 

15 » 24 

60 

26 » 35 

1612 

61 » 70 

1310 

16 » 30 

4500 

26 » 35 

35 

14 » 28 

49 

25 » 34 j 

65 

36 » 55 

2092 

71 » 80 

IOIO 

3 i » 35 

3000 

3 6 » 5 ° 

-25 

29 » 34 

35 

35 » 44 

52 

56 » 80 

1660 

— 

— 

30 W42 1 

1800 

— 

— 

35»38 

32 

45 » 55 

38 

— 

— 

— 

— 

43 » 60 

2700 

__ _ 

— 

38»40 

25 

— 

— 


(1) Old vines replaced by runners at 40 years with a consequent increase of production. 


Tabi/E III. — Production of olive trees [chronological scries). 


Pisani Hills 
(Guppari) 

Umbria 

(Monti) 

Provincia of Bari 
(Somma) 

Territory of Gallipoli 
(Muzii) 

Age 

Mean yield 
per tree 

Age 

Mean yield 
per tree 

Age 

Mean yield 
per tree 

'Age 

Mean yield 
per tree 

Years 

Kgs. 

Years 

Kgs. 

Years 

Kgs. 

Years 

Kgs. 

0 to 10 . . 

— 

oto 12 

— 

0 to 14 

— 

O to 12 

— 

II » 16 . . 

O.67 

13 » 30 

04O 

Xf> » 20 

0.56 

13 

3-63 

17 » 21 . *. 

0.78 

31 » 50 

0.87 

21 » 30 

I.27 

15 

4 * 32 , 

22 » 26 . . 

0-95 

51 » 200 

I.I 3 

31 » 40 

2.40 

21 

6.40 

27 » 31 . • 

I.II 



41 » 50 

2.50 

25 

7.7S 

32 » 36 , . 

1-33 



51 .» 60 

3*90 

31 

10,03 

Above 36 . . 

I.44 



Or » 70 

4,80 

35 

11,41 



. 


71 » 80 

5*55 

4 i 

13*^5 





81 » 90 

5*85 

45 

15.04 







51 

17-29 


Tie values of tie ordinates corresponding to tie theoretical curve are then 
, determined according to scale. , 

>, data in fairly large classes is another method of obtaining^ 

Returns, for tie regional production of wheat * J 

'/j, \ - , ‘’ ^Vto if ’ * * ' 
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Table) IV, — Data treated by the arithmetic and the algebraic methods 
production of a vineyard in quintals per hectare . 


Age of vineyard in years 

5 

6 

7 

8 

9 

10 

11 

A . Pigures actually recorded . . . 

7-50 

S.r 5 

7.90 

9.00 

9.65 

9.4° 

10.30 

B . » treated arithmetically. 

7.50 

7.85 

8.35 

8.85 

9-35 

9.78 

10,30 

C . » » algebraically . 

6.86 

7-44 

8.10 

8.84 

y.16 

10.66 

11.54 


Table) V, — Average earnings of metayers in Central Italy 
per man unit ” per annum. 




No of 
estates 

Earning per ** man unit ” 

locality 

Authority 

per annum 


studied 

Maximum 

Minimum 

Mean 




Lire 

Lire 

Eire 

Tuscany. 

MazziNi(i), . . . 

14 

310 

200 

282 

» . 

LlNARI (2). . , . 

51 

479 

139 

256 

# .. 

Bruttini (3). . . 

21 

525 

177 

283 

1 Val d’Slsa . . . 


31 

641 

356 

485 

Tuscany . . < Val d’Aruo . . . 

> Guicciardini (4) . 

19 

642 

360 

489 

( Pistoian Hills . . ] 

1 

18 

539 

320 

396 

Umbria ($. Venanzio), j 1)13 ’ j 

| Faina (5) . . . . 

9 

639 

123 

33& 

( X 9 H , . 

9 

605 

I42 

348 

Umbria (Middle Tiber Valley) . 

Binbocci (6). . . 

52 

771 

131 

407 

Marches (Pesaro). 

Nicoletti (7). . . 

40 

480 

51 

l60 


(1) Atti delta Giuntd per VIncMesta Agmria, Vol, III, No. 1, p. 470, 

{2) VAgricottum Italiana, 1002, No. 12. 

(3) Bollettina della Sodetd degli A gricottori Italiani, Aug, 31, 1905, 

{4) Nuom Antologia, April 16, 1907. 

( 5 ) Id. March 16, 1905. — According to this authority; 1 adult man » 1 man unit, 
and 1 adult woman » 6 / 10 man unit, 

(6) “ II guadagno del mezzadro nella media Valle del Severe Perugia, 1916. 

(7) BolUUino ddl’cmigraxione, 1909, No. 20. 


in Italy (1909) proved satisfactory because the areas involved, were large, 
tut returns . collected on the old method of small areas are open to 

J -criticism* 1 - 

‘t, The homogeneity of data is a fair indication of their reliability and con- 
^ s^uently has a marked influence on the correetess of the conclusions drawn 
h them. As an illustration of the necessity of a preliminary enquiry 

ii li. iL. —lULk. il.5J.ll~ _ J! — . J—I—il.lL. yv.4? +*1n a 


i as terms of comparison, the 
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earnings of metayers in Central Italy are collected from various authorities 
and set out in Table V. If the object were to show the average earnings per 
man under the metayage system in different parts of Central Italy, the figures 
would not be comparable for in working out the available labour in each 
group and reducing to “ men units ”, the factors employed were not 
constant. But if the object were merely to show the relationship between 
the earnings and the general fertility of the holdings the figures might be 
taken as comparable. The Table shows a very large range of variation in 
the earnings of metayers, for the metayage contracts tend to remain the 
same even in districts where yields differ markedly. 

The homogeneity of the data must therefore be subordinated to the ob¬ 
ject in view. If, for instance, the yield of wheat per unit is being considered 
in countries vdiich differ in regard to climate or other physical conditions, 
the data may be looked upon as homogeneous and therefore comparable 
if it is a question of showing that the phenomenon is a variable one. On 
the other hand the data will not be homogeneous if it is a question of apprais¬ 
ing the values of the different systems of cultivation, for the yield does not 
only depend on the skill of the farmer but also on the general physical con¬ 
ditions of the surroundings. 

Errors of judgment of the kind are frequently committed especially 
in dealing with questions of deforestation. The returns under a permanent 
system of forest management are compared whit those whichcould be obtained 
by farm crops, no account being taken of the fact that the latter may only 
be transitory and grown at the expense of the accumulated capital in the 
land. Other examples of the same kind are the comparison of the wealth 
of nations or individuals under different conditions of locality or time or the 
comparison of wages when the economic conditions are not the same. etc. 

Passing on to the methods of classification, grading and comparison 
employed in the interpretation of data and to Gabon's index of correlation 
it is pointed out that the statistical study of agricultural problems will only 
reveal gross influences at work, for any one mass of facts whatever its nature 
is connected with a number of others and expresses therefore the result of 
the action of an indefinite number of variable factors. The correlation 
was determined between the yields of lucerne and the rainfall (Table VI) 
from data collected by the Agricultural Institute at Perugia, According to 
the formula (1). 

14893.60 

Coefficient of correlation, r ~ —I- » 0,49. 

FI35&4-33 X 75240.40 

or in other words, the yields of lucerne are largely controlled by the spring 

£{*y) 

(1) Coefficient of correlation, r -- . - 

m* 2 ) VXM> 

where % and y are the mean deviations in each series when the deviations are static. In cases 
where they are dynamic the above deviations are replaced by the difference between each effec- j 
tive term and the corresponding term of the normal curve which is plotted by a special process - 

v /■ ; * ■ V ’ 
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rainfall. Again Lenoir (i) has worked out the coefficient of correlation 
between the production and the price of wheat in France with the follow¬ 
ing results : 


From 1847 to 1870 the coefficient of eon elation was . . . 0.75 

” 1871 ” 1885 ” ” ”... 0 56 

” 1885 ” 1905 ” •’ 0.34 

showing that as the cereal market tends to become world wide, so the in¬ 
fluence of the home production on prices tends to diminish. 

With regard to the interpretation of agricultural experiments, it should 
be borne in mind that they hardly ever manage to isolate the action of the 
factors under investigation, for the experiments usually deal with plants 
and animals whose functions do not lend themselves to study under rigidly 
homogeneous conditions. As a case in point the probable error (2) was 
worked out for two of Wagnei’s series of results dealing with manurial expe¬ 
riments. (Table VIII). The mean increase in yield with nitrate of soda 
is 6.4 kg., while the probable error is 0.66 showing that the increase is due 
to the manuring and not to incidental causes. 

From another set of results Wagner estimates the mean relative effi¬ 
ciency of ammonia nitrogen (nitrate nitrogen being taken as 100), from 
series showing considerable variation as follows ■ 


Relative efficiency 
Mean Highest and lowest 

— figures 


Wheat. 87 13 to 107 

&ye. 76 52 ” 109 

Barley. 72 43 ” 109 

Oats. 90 61 ” 12.| 


These figures were worked out by Grkgotrk (3), taking into account 
the unit price of the two manures, and the results are given in Table VIII, 
from which it is much easier to judge of relative economic advantages of 
the two forms of nitrogen. 

The probable error is also employed to determine: 

1) The minimum amount of data required for the statistical study 
of a problem, using the foimtila n = <p 2 /i? 2 which is obtained from that of 
the probable error ( E) and from the mean of a series of terms E ^ yn where 
9 == probable error of each term and n ™ number of terms; 


{1} M. IyRNoiR. mude sur la formation des prbr. Paris, 1913. 

{2) Probable error, Ed o, 4 8 1 / • 2 M^ X 1 —j— 2 JL. 

1 %(%—*) w a (» s — 1 ) 

where £W) and £(^*) are the sum at the deviations squared and n v n 2 are the number 
ot terms, 

( 3 ) A. GRfiooiRS, X<es recherches agronomiques at l'interpretation de leurs resultats. ,An- 
nales de Gembloux 1912, pp. 52-58. . ' 


8 







RURAI, ECONOMICS 


1834 


Tabx.k VI. -- Correlation between rainfall and yield of Lucerne. 


Year 

Spring 

rainfall 

mm. 

Deviation from 
the mean 

Annual 

yield 

of lucerne 
per 

hectare 

Quintals 

Deviation from 
the mean 

Product 

of deviations 

to) 

Simple 

(*) 

Squared 

(*■) 

Simple 

(.v) 

Squat ed 

( 7 *) 

1903 .... 

309 

_ 

21.6 

466.56 

150.90 

+ 

40-35 

1 628.12 

— 871,56 

190+ .... 

xx8 

— 

112.6 

12678.76 

142.70 

+ 

32.15 

1 033.61 

— 3 620.09 

1905 .... 

345 

+ 

114.4 

13 087.36 

168.20 

+ 

56.65 

3 3 23-53 

+ 6 595.16 

1906 .... 

299 

+ 

684 

4 678.56 

109.80 

— 

o ,75 

0.56 

+ 51.30 

1907 .... 

2 X 2 

— 

18.6 

345-96 

123.56 

+ 

13.01 

143-26 

— 241.99 

1908 .... 

132 

— 

98.6 

8 721.96 

102,80 

— 

7 . 75 , 

60.06 

+ 10 136.08 

1909 .... 

109 

— 

121.6 

14 786.56 

60.57 

— 

49.98 

2 498.00 

+ 6 077.57 

19*0 .... 

342 

+ 

II 1.4 

12 369.96 

79.00 

— 

3 i -55 

995.40 

— 3 514.67 

1911 .... 

220 

— 

10.6 

112.36 

48.00 

— 

62.55 

3812.50 

— 663,03 

191a .... 

320 

+ 

894 

7992.36 

120,00 

— 

9-45 

89.30 

+ 944.83 

U 

lean 230.6 

s 

(*■) - 

1 75 24040 

Mean 110.55 

£ 

(y z ) = 

I 3 584-33 

£ (%y) « 14893.60 


Table VII. — Mammal trials with nitrate of soda ; probable error of results. 


. 

Unmanured plots 

Manured plots 



Deviation from the mean 


Deviation from the mean 


Production 



Production 





Simple 

Squared 


Simple 

Squared 


Kgs. 

(A) 

lA*) 

Kgs. 

(A) 

- W) 


20.1 

*4" 0.6 

0.36 

26.2 

+ o -3 

0.09 


20.3 

-j- 0.8 

0.64 

26.9 

+ 1.0 

I. OO 


18.7 

— 0.8 

0.64 

23-3 

— 2.6 

6.76 


18.9 

— 0.6 

0.36 

27,1 

4 * 1,2 

1.44 

Totals 

78.O 

— — 

2.00 

103.5 

•- 

9.29 

Means 

19*5 ! 

‘ 

.-. 

0.50 

25,86 

— 

2,32 


Ed =■ 0.48 'I /? - * . ? . . 4 = 0.66 

r 4X3 4X3 


2) The best size for experimental plots. In this connection the results 
of Tarsen in Sweden may be cited: 


Size of plot 


Probable error 


1/16 are (1} 

x/8 " 

” 

1/3 ” 


om'S acres/ ; 


16.7 per cent of the mean 

10.7 ” ’* 

9.8 

8.5 ” 
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Table VIII. — Relative efficiency of ammonia nitrogen and nitrate nitrogen 
as worked out by Gregoire . 


Crops 


No. of 

expe¬ 

riments 

Percentage piobability of obtaining better returns from nitrate nitrogen 
than from ammonia nitrogen when the price of nitrate nitrogen 
is taken as ioo and the relative price of ammonia nitrogen is: 

50 

60 | 

70 

| 80 

90 

100 

XXO 

xao 

Per cent 

Per cent 

Per cent 

Per cent 

I 

u 

W 

Pw 

Per cent 

Per cent 

Per cent 

Per cent 

25 

24 

28 

36 

52 

68 

92 

96 

96 

58 

10 

22 

36 

53 

76 

86 

90 

95 

30 

3 

7 

23 

27 

27 

70 

87 

90 

51 

20 

31 

43 

61 

76 

90 

94 

96 

25 

8 

8 

12 

28 

48 

72 

80 

88 

40 

25 

3 ° 

45 

60 

75 

92 

95 

100 

48 

23 

40 

62 

81 

92 

98 

100 

100 


Wheat 
Rye. 

Oats. 
Barley 
Potatoes 
Sugar beet 
Mangolds. 


These results, which have been confirmed by other authorities, show 
that the probable error decreases as the size of the plot increases, but not 
proportionately so that in practice it is usual to adopt unit areas not larger 
than 100 sq. metres, for with bigger plots, it becomes increasingly difficult 
to find a suitable experimental area where the soil shows no variability. 

3) The appropriate size of samples for analysis. Rodewale has 
shown : a) that for seed samples 300 to 400 seeds are required for purity 
and germination tests, the error diminishing rapidly up to this point and 
but very slowly above it; and that the " error of tolerance ” to be adopted 
is 2.22 per cent for seeds with a purity and germination capacity of 95 per 
cent. He also confirms Noble's conclusions (1) which were based on the 
results of practical experiments. 

Summarising, the writer points out that the study of agricultural eco¬ 
nomics is a method of investigation which only yields approximate results as 
it is not always possible to isolate the required factors. The method, 
however, is the most logical one for obtaining a knowledge of the empirical 
laws governing the management of farms provided the data are collected 
with care and submitted to searching criticism. 

13x7 - Farm Cost Accounting in the United States in The Breeder \ Gazette, Voi lxx, 

No 13, p. 553, Chicago, September 27, 1916. 

A wave of interest in farm cost accounting has been started by county 
agricultural agents in the United States. Some farm accounting has been 
done by the Minnesota and Illinois universities, from actual detailed annual 
farm records, showing the possibilities of a system of finding* the cost of 


(1) C. Gxni, La regolarit& dei fenonvini rari, Giornah degli Bconomisti , March 1908, 
pp.210-29X. ' ji , ' ■ / ' r ; - 
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horse labor, of growing a bushel of corn, and raising a pound of beef etc. The 
farm management surveys made in the last few years by cooperation of the 
Government and various state universities, have stirred up a demand for 
practical, simple systems of farm bookkeeping. 

During the fall of the year, when the bulk of farm cash comes in, and 
the results of the gear's work become apparent, a farm's accounts begin point¬ 
ing the way to a revision of methods. Some crops have required more work 
than was estimated; machinery repairs count up to an unexpected total; plow- 
ing with a tractor costs more than the 50 cents per acre estimated when the 
tractor was bought; every revision of farm methods introduces uncertainty 
as to farm incomes ; the necessity for exact information becomes very day 
more acute. 

It is admittedly becoming difficult to figure a generous interest on land 
values. This of itself is driving ambitious farmers to keep accounts, so as 
to eliminate wasteful methods. The young farmer, who is trying to pay for 
land from its products, is driven to some such expedient. The evolution 
of efficient farm cost accounting systems will be therefore a great achieve¬ 
ment, and progressive farmers who will take advantage of them, will be put 
further above the average of their fellows. 


1318 - Fixing the Price of Milk. — bocchicchio N.,in 11 CoiHvatan, No. 28, pp. 298-302 
Casalc Monferrato, October 10, 1916. 

In Italy it is generally considered that the milk produced by a cow should 
pay for the food consumed, the manure more than pay for the litter and the 
calf be left over as profit. The cost of the milk therefore varies directly with 
the cost of the food and inversely with the amount of milk produced or 

where p — cost of milk per annum 
V « ” ” food ” 

l ~ amount of milk produced per annum 

25 per cent should be added to p for profit and risk of owner, and in all 
large towns another 4^ a gallon should he added for extra expenses connected 
with the production and distribution of the milk. 

The cost of milk diminishes with the size of the cow as the food con¬ 
sumed is usually 12 times the cow's weight of hay or hay equivalents. So, 
provided she produces as much milk as a larger animal, the small cow is 
the more economical. Where the cows are used for draxight purposes the 
production of milk is smaller, but the cost of the food is then lowered by the 
value of the work done, according to the formula p = V-L/l where L = the 
value of the work done. L is usually greater than the value of the difference 
in the production of milk, and it is for this reason that milk is cheaper in 
small rural communities where the supply is drawn from the double purpose 
cow. As a general rule, the price of milk at the farm may be said to be equal 
tq about twice the cost of the food, and the retail price in towns is about 50 
■; ^ ”, - ■■ - „■ . , 
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In Northern Italy the average production of a cow is 700 galls; the 
average weight of the animals is 8 to 10 cwts., and the average price of 
hay is 4 s to 5 s per cwt. so that the price per gallon is 

X At 4, 25 % a 8.3 + 25 % » io.4rf. 

700 

Ill Central and Southern Italy the production is only 460 galls, the ani¬ 
mals are larger and hay is scarce and dear, so that the cost per gallon is 
frequently twice as high as in the north. 


AGRICULTURAL INDUSTRIES. 


1319 - Lead Arsenate in Vine Culture (i )7 — Muttelet C. G., in Armies des Falsifications 

Nos. i)\ and 95, pp. 298-301. Paris, August and September 1916. 

The use of arsenical insecticides, and especially of lead arsenate is on 
the increase among vine growers, now that their efficiency is realised. Opi¬ 
nions differs as to the best period for applying them; some say it would be 
wiser not to treat the vines after the formation of the grapes, while others 
say that no satisfactory results can be obtained unless the treatment is con¬ 
tinued until after the flowerimg is over and the seeds are formed. 

It is entirely from the point of view of public safety that the question 
has been examined, — to see in what proportion the poisonous salts of lead, 
arsenic, and copper are found to exist in the produce of vines which have un¬ 
dergone one or other treatment. 

The Central Laboratory for the Repression of Fraud has received wines 
from the Clos des Pins at Cournonterral in Eerault, where the vines undergo 
an intense and prolonged treatment with arsenical insecticides. It has been 
the custom to give them 4 dressings between the bursting of the bud and 
the end of the flowering, a sixth when the grapes have attained a third of 
their normal size, and a seventh before the maturation of the colour. Besides 
the dressings with lead arsenate, the stocks were powdered with sulpha- 
steatite containing 10 percent of copper sulphate, or with a mixture of sul¬ 
phur and copper sulphate in the proportion of 9 to 1. 

From the end of June 1915, till the vintage there was no rain, traces of 
the sixth arsenical treatment could still be seen on the leaves, and on the 
soil blackened by the sulphuring. 


m 
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(1) See also R, July 1916. 795 * 
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From the analysis of specimens the following results were obtained : 




Results of analysis 


Specimen 

Appearance of specimen. 

— 

-- 

. — 



read 

Arsenic 

Copper 

Ordinray wine. 

liquid, red of a rich colour, 





limpid, no precipitate. . . . 

none 

Infinitesimal 

none 


. 


traces 


Wine lees. . . 

liquid slightly colored, somewhat 





turbid, containing a great deal 
of precipitate (1). 

none 

5 mgms. 

faint 




per no litres 

traces 

Coarse lees , . 

Semi-fluid mass, covered with a 





small quantity of liquid slightly 
colored (2).. 

500 mgms. 

10 mgms. 

traces 



per kilo 

per kilo 


Sour wine . . 

Eiqttid, red, faintly colored, 


Infinitesimal 

traces 



limpid, no precipitate . . . 

none 

none 

Marc. . . . . 

Mixture of grape stalks, pulp and 
pips dried inthe open air (3). . 

200 mgms. 

0,1 mgm. 

traces 


per kilo 

per kilo 



(1) The liquid mass carefully decanted before it was analysed, but it still remained turbid, 

(2) The whole mass was made homogeneous by shaking before a sample was taken. 

(3) The mixture was dry enough for a specimen to be taken immediately. 


From the foregoing analyses the following conclusions were drawn : 

1) Ordinary and sour wines contain no poisonous salst (salts of lead, 
arsenic or copper) except for infinitesimal traces of the last two. 

2) Wine lees, carefully decanted, but still turbid, contain no lead, but 
5 mgms. of arsenic per 100 litres and faint traces of copper. It is therefore 
harmless. 

3) The coarse lees from the grape pressing contain 500 mgms. of 
lead, 10 mgms. of arsenic and traces of copper per litre. These lees are dan- 
gerous. 

4) The marc contains per kilo after drying in the open air, 200 mgms, 
of lead, 0.1 xngm. of arsenic and traces of copper. This marc cannot be used 
for feeding stock, either impregnated with molasses or in the dry form. 

1320 - On the Composition of Cider Brandies. — kayser k., m Bulletin <te la Soctiu de$ 

, AgricuUmn de France, pp. 262-265, Paris, October 1916. 

The effect was studied on the composition of cider brandy, of the 
alcoholic ferments No. 153 (Saccharomyces mali Risleri) and of an apiculated , 
ferment No. 3:58, from the collection at the fermentation laboratory of , 
the Agronomic Institute. , .5 

Tfc. apple must was half from Dutch apples, quarter from Tocard and 4 









INDUSTRIES DEPENDING OK PI,ANT PRODUCTS T $39 


a quarter from Petit Trock applets. It contained 103.5 gms. of invert sugar 
per litre. The must was divided between 6 round flasks, and to Nos, 5 and 
6 were added 5 gnis. of phosphate of ammonia and I gm. of acid phosphate of 
potassium. Nos. 1, 2, 5 and 6 flasks were sprinkled with the ferment 153, 
and the flasks 3 and 4 with a mixture of the ferments 153 and 158 

All flasks were allowed to ferment on a vapour bath at a temperature 
of 26°C. Fermentation set in after 12 hours when 1,3 and 5 were removed 
from the bath and put in a cupboard athe temperature of the room, when 
fermentation was complete, the volume of the liquids was brought to what 
it had been at the start, and they were analysed. The results are given in 


Tabub I — Acidity of apple must (in gms. per litre). 



fT~ 

a 

| 

3 

4 

5 

6 

Total add. .. 

5*28 

4-49 

5-o6 

4.49 

6.69 

6.69 

Fixed acid (malic acid). 

5.03 

4.43 

4.84 

4-43 

13.82 

13.80 

Volatile add. (acetic add) .. 

0.228 

0.052 

0.200 

0,052 

0.076 

O.086 


The amount of acetic acid is decidedly highest, in flasks x and 3, The 
changes of temperature were inimical to the ferments, and they therefore 
gave rise to more volatile products which Duchlaux considered attributable 
to the unfavourable conditions. 

The distilled liquids were found to contain impurities as shown in 


Tabdb II. — Impurities in distilled liquids (per xoo cc alcohol at xoo°). 



1 1 

i " 

I a 

3 

4 

5 ' 

6 


mgms, 

mgms. 

mgms. 

mgras. 

mgms. 

it, mgms. 

Volatile add (acetic). 

35-10 

9.90 

22.40 

19.80 

X7.OO 

26.00 

Aldehydes. 

106.80 

172.20 

120.60 

l 8 l, 8 o 

150.00 

150,00 

Furfurol. 

0.32 

0.26 

0,33 

O.4O 

O.43 

0.45 

Esters. 

72*50 

145.40 

117.00 

208,90 

78,00 

iSl.IO 

Higher alcohols. . . 

160.10 

275.OO 

150.80 

208.00 

120.00 

480.00 

Non alcoholic total . 

374-82 

'602.76 

411.13 

618.90 

359:43 , 

837-55 


Speaking generally, it can be said that the composition of these brandies 
is clearly differentiated from that of brandies of industry. The proportion 
of aldehydes is almost the same as that of the esters, and the proportion of 
higher alcohols is greater than that of the esters, whereas the opposite is 
the case with ordinary cider brandies. 
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A higher temperature makes a decided increase in the proportion of 
aldehydes esters and higher alcohols, and diminishes the acid, as is seen 
by comparing flasks 1 and 2 with the ferment 153. 

The addition of phosphate increases all the products, except the 
aldehydes, at a temperature of 26° C., as is seen with flasks 2 and 6. 
With flasks 1 and 5 which were subjected to the changes of temperature 
of the room an increase in ethers, aldehydes and higher alcohols was found. 

The effect of the apiculated ferment was seen (in flasks l and 3) to dimi¬ 
nish, at room temperature, the volatile acids and higher alcohols, and at a 
high temperature on the contrary (in flasks 2 and 4) to increase all the pro¬ 
ducts except the higher alcohols. 

1321 - The Action of Different Charcoals on Sugar Solutions, and their Effect on 
the Analyses Of Sugar Products. — Pellet H., ill Bulletin dc VAssociation des Chi - 
imstes de Sucverie et de Distiller ie de France ct des Colonies , Vol. XXXIII. Nos. 10 lo 12, 
pp, 220-227. Paris, April, May and June 1916. 

For a long time it has been known that animal charcoal could absorb 
a certain amount of sugar and that it must therefore be used with discre¬ 
tion. The action of different charcoals has been studied, and their pro¬ 
perties are tabulated below. 



Weight 
per litre 

when dried 

Percentage 

of water 

Percentage 

of ash 


gms. 



Ordinary animal charcoal or char, powdered. 

895 

2 

Si 

Char washed with hydrochloric acid. . . . 

400 

15 

5*5 

« Flaming » char . .. 

567 

23 

50 

« Flandrac » char. 

2S0 

15 

7 

« littoral » char. 

350 

39 

8 

« Eponite » . 

250 

1 a 

4-5 

Special cSarcoal for wines .. 

405 

4 

traces 

A special charcoal (1). 

310 

6 

1.5 

Charcoal from cherry stones (2) . . 1 . . . . 

573 

15 

i *5 


(1) Charcoal of no particular quality tested because it cost about £ i per lb. 

(2) Charcoal from. A. M. Pirrm,, director of the School of Chemistry and professor at the University 
of Naples. Tested because it absorbed the most jgas. 


The decolorizing effect was examined of these different charcoals on 
a solution of molasses inverted by the Clerget process, and on a liquid 
clarified by subacetate of lead and. subsequently freed from excess of lead 
by sulphurous acid. The absorbent power of these charcoals was subse¬ 
quently tried on a pure solution of sugar and on a solution to which acetate 
and subacetate of lead had been added, as well as on the solutions obtained 
' by treating molasses with subacetate of lead as is done commercially. The 
fallowing conclusions were drawn ; ' - 
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!) The charcoals which can be used in the analysis of sugars have 
very different densities. They differ also considerably in composition, 
since some have Sr per cent of ash, whilst others have only traces. They 
have very different decolorizing power. 

2) From a pure solution of sugar, they all absorb more or less sugar. 
This absorption is’ less when the sugar solution contains lead. 

3) From a solution of molasses clarified by subacetate of lead, the 
charcoals absorb no sugar, or only traces; some even increase polarisation 
to the right. 

4) When a solution of molasses is analysed by Clerget's inversion 
process, it is found that certain charcoals cause a diminution in the sugar, 
whilst others have no appreciable effect. The special charcoal for deco¬ 
lorizing wines gives the best results. 

5) This particular charcoal does not absorb the reducing substances 
contained in beet molasses nor in the non-fermented residue left after 
distilling sugar-cane molasses, but does appear to absorb non-fermented 
polarising substances in this residue. This sugar-cane molasses residue 
contains 7 to 9 per cent of reducing substances, whereas beet molasses has 
only 0.7 to 2.5 per cent according to the conditions of fermentation, though 
in special cases it may have more tham 2.5 per cent. 

1322 - Wheat Offals and their Adulteration. — sirot m. and josef g., in Annates de$ 
Falsifications , Nos. 92-93, pp. 207-217. 4 Tables. Paris, June-July 1916. 

Wheat offals have been used from time immemorial for feeding cattle ; 


Table I. 


+ Name 

How obtained and description 

How Used 


f First bolting, re-ground semolina, almost pure 1 


First Flour. 

starch and gluten; the part that contains 



\ least cellulose fragments 

' 

■ 

j, Kept for human 

Second Flour .... 

1 ** Seconds ** semolina 1 j 

consumption 

and regrinding* • contain more cellulose 1 

1 

Third Flour ..... 

Regrindings 1 fragments 


Fourth or brown flour . 

Remains of regrindings and sometimes siftings | 


Mixed middlings. * • 

Remains from all grind- 


Bastard Middlings . . 

iugs / 

\ From first bolting { contain less and less i 


Fine sharps. 

Coarse sharps .... 

^ starch | 

Offals kept for 


/ 

: animal consump¬ 

Fine, medium and ) Husks containing low percentages of starch j 

tion 

coarse bran . . . . 1 

Germs . . . . , . . 

.,. I 


Stive dust. 

Light stuff, hair, starch, powders, dust 


Siftings. 

Small stones, aborted grains and different seeds ! 

'\ 











Composition of wheat offals {in percentage). 
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Nutritive value in j, 

starch, (Kellner) From 75 to 60 ,j From 50 to 40 
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their nutritive value depends on their composition, and they must therefore 
be chosen with care, 

It was with the object of shewing farmers the composition and value 
of the different offals and how to recognise fraud that this investigation 
was made. 

After rehearsing the structure of the grain of wheat and the processes 
it undergoes when ground, the classification of the various products are 
shewn in Table I. 

All the offal grains were examined, and their composition is shewn 
in Table II. The numbers given are the mean of many analyses. 

Adulterations . — Many commercial waste products of the same appear¬ 
ance as these offal wheats can be mixed with them. Brown flours and 
pollards are seldom adulterated ; occasionally a cheaper flour such as 
barley, rye, maize or rice is added, but it scarcely affects nutritive value. 
The same cannot be said of such heavy substances as plaster and earth, 
or, what is more frequently found, mill sweepings. With real brans fraud 
is easier. At the district laboratory of Auxene, two specimens were analysed 
of which, one contained about 15 per cent of sawdust and the others 12 cent 
per cent of “ rice balls". The composition of these and of other pro¬ 
ducts which lend themselves to adulteration are given in the tables. 

In addition to the above, stress is laid on the changes which fermen¬ 
tation causes in bran even when pure. This shews itself by an increase 
in acidity. Ordinary bran has an acidity equivalent to about 0.15 gms. 
of sulphuric acid per cent. When the acidity is more than twice this, the 
bran should be thrown away. 

Conclusion. — Offal wheats may be divided into two chief categories 
according to their nutritive value: the pollards, coarse and fine, (midd¬ 
lings and sharps) and real brans. These last fetch a price relatively too 
high, and it would be well if farmers knew to keep them for special cases, 
and if they sought more concentrated forms of food in the cheaper oilcakes 
of commerce. In any case, they cannot be too strougly urged, when 
buying bran, to assure themselves that it is unadulterated and in a good 
state of preservation. 

1323 - Investigations on the Peat Beds and the Peat Industry in Canada* — ankepa., 

Canada Department of Mines , Mines Branch Bulletin , No. 11, pp, 1-185. Ottawa,’ 1915. 

The present paper is a report on the investigations on peat beds and 
the peat industry carried out in Eastern Canada by the Department of 
Mines during the years 1913-1914. Thirty one peat beds are mentioned 
and photographs are given of 62 species of plants which constitute the 
basis of beds in Eastern Canada. The utilization of peat in the United 
States, in Switzerland, in Norway, in Denmark and in Russia is discussed, 
and the plant used is described in an appendix. 
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1324 - Sterilized Fresh Eggs. - Blin H., in La Nature , No. 2244, pp. 221-223. Paris, 
September 30, 191b. 

The production of eggs has become an important industry in Europe 
and America, the principal producing countries being: 


Annual productions 
Tons 


United States 
France . . . 
Germany . . 
England , . 
Denmark. , . 


800 000 
300 000 

250000 to 270000 
125 000 
55 000 


It is due to the development of cold storage that the egg trade has 
increased so largely in the United States. In igri, nearly 1000 million 
eggs were preserved in this way, representing a value of £6 million, and 
during the same year Russia exported eggs to the value of £8 600 000. 
Such a considerable traffic has only become possible owing to the contin¬ 
uous improvements which are introduced in the various processes of 
preservation and to a strict observance of the following principles: 

1) Only fresh eggs (not more than a few days old) are preserved 

and these are all tested before storage. ! 

2) The passage of oxygen and of germs through the shell is prey 

vented by avoiding the evaporation of the liquids from within the shell' 
and the consequent production of an air space. . { 

3) All stale or abnormal eggs are rejected, and the health and foodl 
of the birds &re carefully watched. 

4) No eggs are preserved in very hot ox stormy weather. 

At the piesent time various processes are currently employed for the 
preservation of eggs: / 

1) Smearing the shells with grease. — Paraffin, vaselin, lard, etc. 
may be used for the purpose, but the method is an expensive one and is 
only applicable for home use. 

2) Immersion in a liquid, — Time water, brine or watexglass _ may 
be employed, but the method is not entirely satisfactory as eggs thus pre¬ 
served sometimes have a musty or lime flavour and the shells crack when 
put into hot water. Moreover the eggs are not sterilized, 

3) Cold storage. — Though representing a great advance on pre- i 
vious processes, cold storage does not ensure perfect preservation as the ‘ 
low temperature does not destroy micro-organisms but merely arrests \> 
their development, so that if an egg were infected before being put into , 
storage, it is even possible for putrefactive changes to proceed slowly at I 
i° C. Tosses from this cause frequently amount to 5 per cent* After;! 
being stored for 4 months, an egg loses its “ new laid ” flavour and acquires f, 
a taste known as “ stale ” or “ cold stored ”; after 5 months the egg is noi 
longer suitable for boiling and after 8 or 9 months its quality is approxuj 
mately that of an egg preserved in lime water. As the effect of a low! 
temperature as a preservative depends so largely on the condition of ihf| 
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egg'when put into store, it is of the first importance that cold storage 
warehouses be established in the very centres of production so that all 
transport of fresh eggs be minimised as possible, 

4) Sterilization in dosed vessels . — In order to preserve eggs in a 
perfectly fresh and wholesome condition, it is necessary to combine cold 
storage with a preliminary sterilization such as is practised in the Fescarde 
method which was making great headway in France before the war. By 
this method the eggs are exposed in closed vessels to an atmosphere consist* 
ing of carbon dioxide and nitrogen, and this together with a low temperature 
is sufficient to destroy bacteria and moulds in a short time and to ensure 
the subsequent preservation of eggs over a long period. Details of the 
process aic as follows: 

On arrival at the factory the eggs are unpacked and tested in order 
to discard all stale or cracked eggs. The testing is carried out with a simple 
apparatus consisting of a sheet of cardboard pierced with 168 holes each 
destined to hold an egg in a vertical position. The cardboard is held in 
a wooden frame fixed on to an empty wooden case lined with metal sheet- 
, ing. There are two electric bulbs inside the case and the testing is carried 
out in a dark room so that it is easy to see the rays passing through the 
eggs and to distinguish rotten or spotted specimens. For each million eggs 
handled, 'Z of these testers are required. 

44ter being tested the eggs are transferred to a cooling room where 
they are packed into metal cases. Each case contains 6 trays and holds 
- xooo eggs. Cavity walls preserve the contents from bumps and an outer 
covering of wood facilitates the handling of the cases. As each case is 
filled a little calcium chloride is sprinkled inside to dry the air, and the lid 
is soldered on to the case, taking care that a small round hole of 5 mm. 
diam. is left open in the lid. The cases are loaded on to a truck and run 
into an autoclave very similar in construction to that used for creoscting 
railway sleepers. There the chamber is first exhausted to get rid all oxygen 
— both atmospheric and dissolved in the egg albumen and — then carbon 
dioxide is then run in through a coil plunged in warm water so that the intense 
cold of the gas as it issued from the cylinder should not crack the egg shells. 
When the pressure inside the chamber is equal or slightly above that of 
the atmosphere, the flow of carbon dioxide is stopped, the saturation of 
the eggs with carbon dioxide being assured as soon as the manometre be¬ 
comes steady. As there might be some risk of the carbon dioxide having 
a solvent effect on the albumen during storage, the pressure of the gas in 
the autoclave is watched carefully and as soon as it goes above a certain 
point, carbon dioxide is pumped out and replaced by nitrogen (compressed,; 
sterilized and cooled to 15 0 C.), the mixture adjusted so that it remains 
sufficiently antiseptic to ensure sterilization without attacking the albumen. 
As soon as this has been accomplished and the egg liquids are saturated 
with nitrogen, the autoclave is opened, the truck drawn out, and the openings 
in the lids of the cases axe quickly sealed. A small solder plug is used for 
the purpose and it is coated over with a mixture of oil and grease. No 
danger of infiltration of air during the operation need be feared as the 
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carbon dioxide absorbed by the eggs is given off for some time after removal 
from the autoclave. 

The cases, after sterilization, are stored at a low temperature (0 to 
2° C.), there being no need to make any special provision for ventilation or 
for drying the air of the store room. On being removed from storage the 
cases are taken to a room heated to 20° to 25 0 C., and when the tempera¬ 
ture of the eggs has reached 7 0 to 8° C. (the external temperature of the 
cases being 15 0 C.) the cases are opened and the eggs are packed and 
dispatched to market. A special advantage of the method is evident 
when the eggs ate warmed, for it avoids all condensation of water on 
the surface (a frequent source of subsequent infection) and for this reason 
these is no immediate hurry to use the eggs after bringing them out of the 
store room, 

Eggs which have undergone the above process are perfectly sterile; 
evaporation being inhibited, no loss of weight occurs ; after 10 months’ 
storage the eggs is still suitable for boiling ; the air space having remained 
the same, no difference of any kind can be distinguished between fresh 
and preserved eggs when tested by light. The method has been in use in 
France, Italy and the United States either in special factories or in connec¬ 
tion with ice factories. 



PLANT DISEASES 


DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 

1325 - The Effect of Frost on the Roots of Rye. — zimmermann h., in Zeitschnft 
jur Pflamenkrankhaten , Vol. 26, Nos 6-7, pp, 321-323. Stuttgart, 1916. 

In 1915 the writer observed a change in the roots of rye in fields in the 
Grand Duchies of Mecklenburg-Schwerin and Mecklenburg-Strelitz which 
was the cause of the poor yield of grain in these localities. The seed ger¬ 
minated fairly well in the preceding autumn, but the young shoots were 
feeble, probably owing to the fact that in the latter part of November they 
were exposed to alternate spells of warm and cold weather. The crops 
had also suffered from the attacks of fungi and also in certain districts 
from slugs* 

During the winter there were alternate frosts and thaws which did the, 
plants a good deal of harm especially between the fifth and the tenth of 
March. In consequence many of the plants, whose adventitious roots 
became loosened from the soil, withered. Almost all the plants that were 
not destroyed had had their roots damaged by insects during growth. Good 
weather would have encouraged the growth of secondary adventitious 
roots, but as the winter was followed by a dry .spring secondary roots were 
not formed. 

The root system that had developed formed a very scanty basis for 
the plant and the nutrition obtained was insufficient. The rye was there¬ 
fore abnormal in its development and in many places the harvest showed 
only half the customary yield. The haulm and the ears were unusually 
small and the grains badly developed. A lot of the plants were laid so that 
many of the fields looked as if they had been exposed to hail storms. 

Generally, but not invariably, the bad symptoms were more marked 
in heavy than in light soils, and in some cases at least they seemed to 
depend upon the previous treatment of the soil. In places were there 
had been much snow the damage was slight. In some localities wheat 
And rye-grass had also teen affected. , ' 
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Rolling the fields in spring has given good results even when they have 
been rolled in the previous autumn. The writer however recommends 
that they should be rolled for the second time as early as November if the 
plants show any bad symptoms after the first rolling. Nitrogenous manure 
has not proved satisfactory, except in the case of calcium nitrate which 
on some occasions has given fairly good results. 

1326 - The Bad Effects of Frost upon Tea and Quinine Plants in Java. — Bernard ch., 

in M ededcclingcn van het Pioehtaiionoor T hee, No. XXXVIII, pp. 1-11,1 Pi. Buileiizorg/1915. 

During the night of August 30-31, 1915 a temperature of 20° F. was 
recorded on the plateau of Pengalengan which lies in the middle of westt 
ern Java at a height of 5000 feet above sea level, on the following night 
'the temperature was again very low being 22 0 F. The writer describes 
the results that followed on this drop in temperature in the tea plantations. 
The young shoots turned brown and, curiously enough, lost their aroma. 
When the frost occurred again the young branches were killed and all the 
living tissues of the plants were disorganised. The effects were most 
disastrous in the plantations that had been weeded recently, the f China” 
type and hybrid seemed to be the most resistant. 

The writer suggests that the nurseries should be covered at night and 
that trees such as Albizzia moluccana and Acacia decurrens should be planted 
to provide shelter for the plantations that are exposed every year to frosts. 
Straw manure, etc. can scarcely be used on large estates. 

Cinchona snccimbra suffers in the same way from frost, while C. Led- 
geriana is more resistant. 


DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER LOWER PLANTS. 

1327 - New or Interesting Fungi Occurring in England,- Grove w. b., in 7 he jour¬ 
nal of Botany British and Foreign, Vol. LIV No 643, pp, 185-193 ; No, 644, pp. 21 7 - 223 , 
PL 542-543. Iyondon, iyiti. 

This paper contains a continuation of the writer's previous list of 
interesting fungi gathered in various parts of England. At present the 
complete list comprises 252 species or varieties. 

In the present contribution which is the fifth of its kind, 40 species 
are recorded including the following: 

1) Diaporthe stictostoma Sacc. on apple branches at Bristol. 

2} Phoma Lavandulae Gab. on the stems of lavender at Kew Gardens (1). 

3) Fusicoccum Acens n. sp. on maple branches in Cheshire. 

4) F gloeosporioides Sacc. and Roam, on Coryhs Avcllana in Cheshire. 

5) F. quercimm Sacc. on the branches of oak near Malvern. ‘ 

6) Cytospora stictostoma n. sp. occurring with Diaporthe stictostoma on the branches of 
apple trees at Bristol. 

(1) See R. October 1916, No. 1133, \ (E 4 .) ; 
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7) Ccuthospora Euonymi 11. sp on the leaves and branches of Emnymus japonicus at 
Wallasey (Cheshire) and at Southampton. 

H) Asochyta Vincae 11. sp. on the leaves of Vinca major at I^cdbury. 

y) Diplodina Passerini Allesh. at the stem bases in Antirrhinum at Birmingham. 

10) Septoria oxyspora Pens, and Sacc. var. culmortm n. var. on the stalks of Dactylis 
glowered a at Bureot near Bromsgrove (Worcestershire); it occurs with Leptosphaeria microsco - 
pica and a Physalospora (?). - 

it) Camarosporium rubicolum Sacc. on the stems of Rubus at Shustoke and on the young 
branches of R. discolor in Herefordshire. 

11) Colktotrichum Lincoln Corda on Dactylis at Olton. 

13) Leptothyrium platanoidis Pass, on the leaves and on young plants of Acer Pseudopla - 
ianus at Park-Mill, Gower-Peninsula and at Himley-Park, Staffordshire; this fungus is a 
serious pest on young plants. 

14) Ramularia sambucina Sacc. on the lea. segments of Samba cus nigra at Studley Castle. 

15) Havmi&cmm caltsporum Grove on the stems of of Comum maculatum at Hereford. 

1328 - On Specialisation in Parasitic Fungi with Special Reference to the Special!- 
, , sation Of Rust on Cereals. — Montemartini in Rivista di Patologia vegetaley year 

VIII, INo. 2, pp. 33-44 ;.No. 6-7, pp. 145-15?,. Pavia, 1906 
r By the “ specialisation ” of species of fungi which are well character 
ised morphologically and Which are shown to he parasitic on many plants 
is meant their particular adaptation and fixation to different hosts so as 
to form sub-species (also known as specialised species, biological species 
or sister species). They are distinguished from one another by physio¬ 
logical characters, such as their ability to attack one or several species, 
or even a group of species among the plant hosts. 

What is the value of these specialised forms ? Are they really fixed ? 
Are they distinct units capable of passing from one region to another, 
or should they be looked upon as local forms due to the variability or the 
distribution of the various plant hosts ? 

Brom observations which have been collected in various parts of the 
world doubt has been cast upon their stability and the suggestion has 
been put forward that they are, rather, local adaptive forms, probably 
temporary, which owe their origin to the various nutritive conditions which 
are offered to them by the different plant hosts. The suspicion has also 
arisen that sometimes the localisation on one or another of the plant hosts 
may be due to the different conditions and diffeient degrees of develop¬ 
ment of the hosts themselves and to the degree of their susceptibility, 
which varies with these differences. 

The observations of a number of writers on the rust of cereals shows 
that when a given cereal develops late or in any unseasonable manner it 
cannot offer any resistance to the invasion of the parasite, which normally 
appears to be localised and fixed on a different plant host. The fact cannot 
be ignored that in some cases, because of the impossibility of migrating 
to another host, a pleophagous parasite can become definitely monopha- 
gous. Nevertheless the above mentioned facts lead to the conclusion that 
in the greater number of cases (and perhaps it is so in the case of rust) 
the species remains pleophagous and only localises and spreads itself in 
a specialised manner on the host or hosts which every year offer it the most 
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suitable conditions for propagation and growth. However the species is 
always capable of passing on to other plant hosts when they are in a con 
dition rendering them liable to attack, so that it is not certain that the 
danger of infection between two different cereals has. disappeared; it can 
only have diminished, on the one hand by the rotation of crops by which 
the different species axe never at the same time in the stage at which they 
are most susceptible, on the other by the facility with which the parasite 
adapts itself to a certain food and changes it with difficulty. In spite 
of this the danger would always be great for plants developing late or out 
of season because of the presence of what are know as “ transition species ” 
specie ponti n ) which possibly offer the parasite an intermediate food 
between that supplied by the old plant host and the new. It is thus clear 
that fungi, even parasitic ones, are very sensitive to the chemical compo¬ 
sition of their nutrition. 


The writer's researches on Alternaria Ccmelliae (Cooke and Mass.) 
Montem. show that fungi are very sensitive to the chemical composition 
of the substances in which they live, and that under the influence of food 
they easily acquire certain definite adaptive characters. 

Judging by the writer's experiments with various species such as 
Oidium quercinum Thum.,, 0 . leucoconium Desm., Aecidium Violae Schtm, 
Phragmidium subcorticium (Schr.) Wirt., Puccinia Malvaceanm Mont., 
P. coronata Corda of oats, P. graminis Pers. of wheat, rye and Agrostis , a 
like sensitiveness is also seen with regard to the different foods which, 
parasitic fungi can extract from the plants which they attack in the case 
of pleophagons fungi, or from the different organs or parts of an organ 
of one plant in the case of monophagous fungi, or even from the different 
stages of development of the infected organ itself. Among other things 
this sensitiveness appears in differences in germination, and in the viru¬ 
lence of the spores which are produced under these different conditions. 

Rust of cereals, or at any rate Puccinia Rubigo-vera D. C, f* Secalis 
Erikss., which the writer studied specially during 1916 in the Botanical 
Garden at Pavia, can pass on to various of the cereals examined — winter 
corn, spring corn and oats — and the sensitiveness of the plaints as regards 
this fungus varies with their age, but not uniformly for each species of 
cereal so that the period of maximum sensibility does not always fall 
at the same stage of development in each species, All these factors may 
account for the fact that a given cereal is badly attacked in some years 
, while in others it is perfectly healthy, or vice-versa, according to whether 
in the rotation of crops this species or that species is passing through its 


, most sensitive,period at the time when the spores of the fungus coming 
from other infected crops are most abundant. The phenomenon may 
^ compUcate^ in two ways; first by the action of the atmospheric cotfdi- 
^ ^l^p an^the degree of susceptibility of the plant and also on the virulence 
;bl;;|he',tured<>spores, and in the second place by the action of'the, plant 
.eigians in the ;may ’ 
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! called specialised forms are really fixed, and the evidence points to their 
being rather adaptive forms due to the parallel development of the host 
and the parasite. 

1329 - Researches upon Peronospora parasitica a Pest on Cruciferous Plants. 

■— Gavmann K., in Cxntmlblatt jut Bukteriohqic, Pamtenhmde imd InjectiomJmnkheifen, 

VoL 45, Nos. 18-25, pp. 575 - 577 . Jem, 1916. 

* Athough to judge from their frequent occurrence the Peronospordes 
are the most widely distributed group of Fungi, our knowledge of the dif¬ 
ferent species is still in a chaotic state. The writer has therefore experi¬ 
mented with, Peronospora parasitica , which is parasitic on cruciferous 
plants, and has found that specialisation is carried to a very high degree. 

For instance the species that grows on Capsella cannot be transmitted 
to other plants, nor can the species that grows on Brassica . In some 
cases the plant host is restricted to a single species in others to two or more 
species belonging to the same genus; thus the variety of fungus which at¬ 
tacks' Sisymbrium officinale cannot infect S. Sophia , while P. parasitica 
will attack Brassica oleracea and B. Rapa. 

To obtain further information on these points numerous forms were 
’ pcamined from the morphological standpoint, comparisons being made 
between the oospores, the conidia and the conidiophores. Taking the 
size of the conidia as the fundamental point, the varieties of 
P. parasitica form a continuous line comparable with those described 
by Mui&ER (1907) and Schmidt (1913) for the teleutospores of 
Melampsora, parasitic on Euphorbia, and the conidia of Erysiphe Po- 
lygoni respectively. There are even some cases in which differences 
occur when the host plants are of the same family, for example, in 
Ardbis , Cardamine, Nasturtium and Sisymbrium the differentiation of 
the conidiophores is even .greater, 

These experiments prove that the specialisation of P. parasitica 
on hosts of the same family is, if possible, greater than it is -in many of 
the Uredimlcs. . 

, ,1330 - Patents Concerning Preventive Measures against Plant Diseases and Pests* — means 
. See No. 1310 of this Review. of prevention 

AND CONTROL 

1331 - On the Appearance of Cryptogamic Diseases in Soils Cultivated with Potatoes 

for the First Time and Sown with Healthy Tubers. — Pratt 0, a., in Journal diseases. 

0/ Agricultural Research, Vol. VI, No. 15, pp. 573 - 575 - Washington, D, C., 1916. op VARI0 ’ as . 

It has generally been assumed by plant pathologists that if disease , ; 

free potatoes are planted on new land the resulting product will be free 
from disease. . ; 

The irrigation works, which have been carried out in southern Idaho 
have brought large tracts of virgin soil under cultivation, but , contrary 
to all expectation the potato crop even in the these regions is anything 
but free from disease. Wilt (Fusarium oxysporum Schlerct.) blackrot 
(F. radicicola Wollenw.), jelly-end rot (Fusarium sp,), russet scab (Rhi- 
zodonia ), powdery dryrot (F. trichothecmdes Wollenw.) and common 
scab (Actinomyces chromogems Gasperiiii) are all of common occurrence. ' 
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The writer has obtained interesting results by planting potatoes 
in absolutely virgin soil and on land which had been planted before with 
barley and lucerne; all these experiments were carried out in Idaho. The 
results of these experiments are summarised in the adjoining Table. 



; Percentage of plants infected, 



on soil previously 


on virgin soil 

planted 



with barley and lucerne 

Actinomyces chromogenus . 

9-3 

4.7 

Rhixoctonia . 

11.6 

less than 2.8 

Fusarium spp. 

5.6 

» » .5 

vascular infection. 

29.3 

26.0 


The following conclusions are drawn from the results obtained from 
these experiments: 

1) Planting clean seed potatoes on new land does not guarantee 
a disease-free product. 

•2) A smaller percentage of disease may appear in the product when 
dean tubers are planted on land which has been sown with barley and 
lucerne than when similar tubers are planted on virgin soil. 

1332 - Storage-Rots Of Economic Aroids. — Harter I*. in Journal of Agricultural Re¬ 
search, Vol. VI, No. 15, pp. 549~57i, Fig- 1, PI. UXXXI-UXXXIII Washington, P. C- 
xgi6, 

Colocasia esculent a, C. indica, Alocasia sp. and Xanthosoma sagitti - 
folium among aroids are largely cultivated in tropical and sub-tropical l 
regions for tjic sake of theu tubers and aerial organs which are used for ; 
food, they have now J>g^rTntroduced into the United States where they j 
are becoming of- gf^it economic importance. The diseases that attack J 
these plants <tre therefore of considerable interest. The corms and tubers 
are stored in piles in the fields, being protected from frost by coverings; 
of straw and earth; if these piles are not properly ventilated their .contents 
are attacked by vaiious forms of rot to such an extent that they are often 
rendered unfit for food. Four kinds of rot can be distinguished: 1) Java 
black-rct which is caused by different species of Diplodia; 2) powdery 
gray-rot, caused by Fusarium Solani; 3} Sclerotium-rot, caused by Sole- 
rotium Rolfsii ; 4) soft-rot, caused by Bacillus aarotovorus. 

Java black-rot — When the tissues are first invaded by the fungus ,1 
there is very little change in colour but the substances of the, tuber or corm* 
becomes soft and pasty, a little later on the diseased parts turn faintly - 
pink and,become much firmer owing to the loss of moisture. The rot;pro- ,'j 
grosses slowly. The,first symptoms appear about 7 days after inocu- j 

Elation, but any time, tom 4 to 8 weeks, may elapsebefore the tissues aref 

< . " - ', l ' , ' * 
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completely blackened. The middle lamella- is dissolved and later the hy- 
phae of the parasite penetrate the cell walls and bury themselves among 
the starch grains. Eventually the whole cellular structure is converted into 
a disorganised, powdery mass. Cultures of the following forms were 
used for the inoculation experiments which always gave positive results: 

, 1) Diplodia: tubericola isolated from infected plants belonging to the genus 
Colocasia; 2) D. tubericola from Ipomoea Batatas; 3) D. Maclurae from 
a branch of Toxylon pomiferum; 4) D. gossypina from cotton plants; 5) 
Diplodia sp, from a specimen of Mangifera indica from Cuba. All the spe¬ 
cies of Diplodia give rise to the same type of rot. The results of the in¬ 
oculation experiments are given below. 



Colocasia 

esculenta 

Xanthosoma 
sagittifolium 

Colocasia 

indica 

Alocasta sp. 

Inoculation 

Infection 

Inoculation 

Infection 

Inoculation 

a 

0 _ 

£ 

Inoculation' 

! 

3 

D. tubericola from Colocasia * *. . 

... 

36 

29 

5 

5 

4 

4 

5 

5 

D. tubericola fron Ipomoea . . . 

. . . 

* 14 

9 

11 

' 9 

5 

5 

5 

4 

Z>. Maclurae . 


10 

4 

IO 

5 

— 

— 

4 

0 

jD. gossypina . 


15 

10 

5 

3 

— 

— 

4 

4 

Diplodia sp. from M. indica , . . 


10 

9 

- : 

— 

— 

— 

— 

— 


Powdery gray-rot . — Infection usually begins in the wounds made by 
breaking the cornis and tubers apart, showing that it is probably strictly 
a wound parasite, the diseased part becomes orange in colour and eventually 
turn brown. The superficial tissues are attacked first and the softening 
extends to a depth of about % or % an inch. On drying, the specimen 
shrinks and takes on a dark grey colour. 

Fusarium Solani is the specific cause of this disease. For the in¬ 
oculation experiments cultures of Fusarium have been used that were 
obtained from diseased plants of Colocasia and Ipomoea Batatas. 

Sderatium-rot. — The surface of a diseased tuber is covered with 
numerous sclerotia. The infected parts keep their shape but tend to be¬ 
come stringy, and finally numbers of saprophytic fungi and bacteria invade 
the superficial parts and they liquify and become putrid. Sclerotium 
Rolfsii is the cause of the disease as is proved by the positive results of 
inoculation experiments. It attacks Lycopersicon esculentum , Arachis 
hypogaea, Brassica oleracea , Gossypium sp., and Viola spp. indifferently. 

' Soft-rot . — Soft-rot develops in the fields as well as in the storage 
places. The tissues soften and* acquire a very unpleasant smell although 
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there is no discoloration. The middle lamella is dissolved and numer¬ 
ous bacteria develop in the intercellular spaces. Inoculation experi- < 
ments show that Bacillus carotovorus is the cause of the disease. 

Moisture and temperature play considerable parts in all these diseases. 
Fusarium Solani is mosts dependent upon the presence of moisture as', 
its spores will not develop unless they lie in a thin film of water therefore 
when artificial inoculations arc made the tubers have to be moistened 
to start the development of the fungus. Sclcrotinm Roljsii also requires 
a certain amount of moisture which is best supplied by spraying a few 
times with an atomizer. The various species ot Diplodia flourish most 
in a dry environment. ; 

High temperatures encourage rot to such an extent that it is advisable’^ 
to keep the tubers and corms in a well ventilated place at 8° to 10° C. j 
Bacillus carotovorus alone is able to produce rot at a temperature lower! 
than 9° C, J 


1333 ~ Diseases of Some Forage Plants in Natal, Union of South Africa. — van der J 

Bjil P. A., in The Agricultural Journal and Small Holder of South Africa , Vol. IV, No. 20, | 
pp. 37-39, Figs. 1-6. Johannesburg, 1916. f 

The writer records the presence of Hclminthosporinm turcimm Pass, 
on Soudan grass (Sorghum vulgare vat.), This fungus has only been ob¬ 
served on Soudan grass in two localities in Natal and not at all in the 
other provinces; it has been recorded on maize however in Portuguese] 
East Africa, in Rhodesia and in Natal. Maize and Sorghum are also know] 
to be the hosts of this parasite in America and in liurope. Probably tliej 
fungus has migrated on to Soudan grass from some other plant either; 1 
wild or cultivated. 

Rhodes grass (Chloris Guyana) in Natal is attacked by Tolypospo - 
mm Chloridis P. Henn. and by Epichloe sp., T. Chloridis is unknown j 
and Epichloe spp. is not recorded on Rhodes grass in the other provinces 
of the Union. 

Belminlltosporinm cmstaccum P. Henn. is already known to occur 
on forage plants in the Transvaal, in Cape Colony and in Zululand, and^j 
it is now recorded from Natal on wire grass (Sporoholus indiens), 

Paspalum , especially P. dilatahtm , is very seriously attacked byi 
Claviceps Paspali S. and H. P . virgatum has hitherto been considered! 
immune, but recently it has been discovered that C. Paspali attacks thiJI 
species too, C. Paspali is as wide spread in Natal as it is in the Trans- ; 
vaal and very rigorous inspection of seeds is recommended to prevent t 
its introduction into healthy regions* '‘ ' 

The spores of Ustilagineae in general adhere closely to the seed, and 
; are very resistant, so that it is not advisable to feed infected fodder to cattle. 
In South Africa formalin (0,5 percent) is, found to be very useful for dis-i 
' infecting the seeds, although sulphate of copper is also used (1 lb. in 22 ' 

. gallons water), ) ., ^ 

" / ;|n cases where'the fungi produce their spojres only on the fruits of the 
«faubi to be gathered'in'it is suggested thafj 
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the plants should be mown down as soon as the slightest trace of the dis¬ 
ease is seen. 

» 

1334 - Sorosporium Simii n. sp., a Parasite on Sorghum ha/epense in 

Natal. — Pole KVANS I. B., in The South African Journal of Science, Vol. XII, 

No. II, pp. '542-543, 1 * 1 . iq. Cape Town, 

Towards the epd of February 1915 the writer received a parasite 
for, examination which belonged to the order (Jsiilaginales ; it had attacked 
the'inflorescence of Johnson grass {Sorghum halepense). The specimen 
was sent by J. M. Sims of Maritzburg and it was found to be a new species 
of Sorosporium which the writer described under the name of S. Simii. 
It is probable that this fungus can also attack Soudan grass (Andropogon 
Sorghum var, sudanensis) which is very like Sorghum halepense except 
for the fact that it is an annual. The fact that 5 . halepense is a perennial 
suggests that the infection is not limited to the young plant springing 
from the seed but that the fungus is able to infect the fully developed 
plant as is the case in many of the other Gramineae , , 

1335 ~ Diseases and Pests that Attack Pepper at Banka, Dutch Indies, •»- See No 

1306 of this Review. ' ■ ' 

1336 - Researches on Blight in Seedlings with Special Reference to those of 

Brassica. — Rropoulos P., in Centralblatl fin Babtertologie , ■ Parasitenkunde and 

Infectionskrmk heiten, Vol. 45, Nos 6-12, pp. 244-256. Jena, 1916. 

The writer gives a short account of the previous work that has been 
done on the subject of blight in seedlings and then goes on to describe his, 
own experiments which were carried out at the Institute of Agricultural 
Bacteriology at Gottingen, Different parasites can give rise to the disease “ 
according to Hesse and the writer, Pythium Be Baryanum is found as a , 
rule on spinach, Camelina , Lepidium, Linaria , Matthiola but only rarely 
on cabbages. Artotrogus hydnospoms with hirsute oospores only appears 
as a secondary saprophyte. According to De Bary Sclerotinia sclerotiorum 
is found on the young plants of Brassica , Phaseolus, Petunia and Zinnia , 
while Scl. Fuckeliana is found by Kyropoueos on Zinnia elegans ; he 
(salsa records Botrytis cinerea from young plants of Torenia and Brassica „ 
Stoermkr and Fachinger state that Phoma Belac lives on beetroots, and 
Woronin has discovered Olpidium Brassicae on the seedlings of Brassica , 
Finally Stoermkr, Kichinger and the writer all record Moniliopsis Ader- 
holdii from young plants of beetroots, Brassica and Raphanus Radicula. 

Tfle present experiments show that the seedlings are attacked; 1) be¬ 
fore the first leaves have developed, in which case the young plants usually 
die; 2) when several leaves are developed, in which case the hypocotyl 
done is destroyed down to the fibrovascular vessels and the plant may 
recover, ■. r ; ( 1 ’ ’ 

fungus which has been found has a strongly developed mycelium 
.-with numerous transverse septa. At first the protoplasm is granular and ■ 
homogeneous* but later, on numerous vacuoles are formed. In a damp 
atmosphere ah aerial mycelium is produced which branches out almost- at * 
right angles. Two types of reproductive organs, are found; f) spall cells , 
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of the Monilia type, wider than the mycelium and richer in plasma ; so far 
no one has succeeded in isolating these cells and raising the fungus from s 
them ; 2) pseudosclerotia with a dark nucleus and a clear envelope, which 
are produced by the Monilia type of cells just described and which may 
be as large as a pin's head. They produce no apothecia and undergo no 
resting stage before giving rise to a new mycelium. The fungus found 
in Brassica is identical with Moniliopsis Aderholdii Ruhland which is known 
as « Vermehrungsschimmel» and is very greatly feared. 

The most successful remedies are : to sow the seeds sparsely and to 
sterilise the soil with steam, or by watering it with boiling water, or by 
the addition of toluol. 

1337 - Citrus Canker {Pseudomonas Citri) in the Philippine Islands. — (1). 

W'ester P. J,, in The Philippine Agricultural Review, Vol. IX, No. 2, pp. 155-157. Ma- 
/ nila, 1916. 

Citrus canker (. Pseudomonas Citri) originally comes from the East, 
where it is wide spread in China, Japan, India, Ceylon and in the Malay 
States. It seems to have been introduced into America from Japan on 
Citrus trifoliata and it occurs in Florida, Alabama, Mississipi, Louisiana and 
Texas. 

The writer discovered it for the first time in the Philippine Islands 
at the Experimental Station at Tamao in 1912, but no great harm was 
done until the end of the rainy season of 1914. The disease has been recorded 
also at Bulusan and at Barcelona (Sorsogon), in the province of Tayabas 
and at Laguna and Batangas ; it occurs on the following species of Citrus ; 
C. macrophylla (alemow) ; C. mierantha (biasong); C. Webberii var. mon- 
tana (cabugao); C. Hystrix (cabuyao): C. mitis (calamondin); C. Webberii 
(calpi); C. Hystrix var. boholensis (cand); C. Hystrix var. torosa (colobot); 
C. pseudolimonum (colo-eolo) ; lemon (C. Limonum) ; C. Southwickii (li- 
mao) ; C. limetta and its variety aromatica ; C. excelsa and its variety dava- 
oensis (limon real) ; mandarine (C. nobilis) ; orange-(C. Aurantium) ; po¬ 
melo (C. decumana) ; C. mierantha v&r.microcarpa (samttyao); C. vulgaris 
(sour orange); Aegle glutinosa (taboc); C. longispina (talamisa n) ; C. no¬ 
bilis var. papillaris (tizon) and C. trifoliata . 

The least susceptible species, which proved in fact to be almost immune, 
were C: nobilis , C. nobilis var. papillaris , C. mitis, C. Webberii var. montana, 
on the other hand C. pseudolimonum , C, Limetta var. aromatica , C. longi - 
spina, C . excelsa var. davaoensis and C. Webberii are all very susceptible to 
the infection especially in the first stages of growth, that is when the 
plants are still in the nurseries. C. Aurantium and C. decumana are very 
variable in their resistance to this disease. 

The following preventive methods have been successfully used: x) ap¬ 
plications of formaldehyde once in every ten days; in the proportion of 
. X part of formaldehyde to 20 parts of water; 2) extensive pruning to suppress 
all the leaves , and branches that show any trace of the disease. 


(JEM.). 


| |afso ! % July 191No. - 763. 
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1338 - Diseases that Attack Vines in Ontario, Canada. — See No. 1350 of this Review. 


WEEDS AND PARASITIC PDOWERING PRANTS. 

1339 - Xanthium canadense, a New Weed in Southern Australia.— The Journal 
of the Department of Agriculture of South Australia, Vol. XIX, No. xo, pp. 898-900,1 Fig. 
Adelaide 191C. 

Xanthium canadense Mill, which is a weed of American origin has ap¬ 
peared at Renmark near the Murray whence it threatens to spread into 
the adjoining regions. The proper authorities have however taken ener¬ 
getic measures to destroy this plant before its seeds can ripen, a precaution 
which is very necessary as during the floods the seeds would readily be 
disseminated into all the low lying regions bordering on the Murray. , 

1340 - Echium vulgare and Phytolacca octandra Harmful Weeds in New 
Zealand, (1) — Atkinson E.. ill New Zealand Department of Agriculture, Industries and 
Commerce, The Journal of Agriculture, Vol. XII, No. 5, pp. 381-385,2 Figs. Wellington, 19x6. 

A description of viper's bugloss {Echium vulgare T-) which is very 
widei spread in New Zealand and more especially in the province of Marl¬ 
borough where it invades pastures whose soil is dry and light. Cattle refuse 
to touch this weed. An account of infaweed {Phytolacca odandra T.) is 
also given. This weed predominates in the north and is one of the most 
important in the province of Auckland. Its dispersal is undoubtedly effected 
by birds which eat the fruits and drop the undamaged seeds with their 
excreta. 

i 

. INJURIOUS INSECTS AND OTHER TOWER ANIMATS- 

1341 - Locusts in Java. — Roepke W., in T&ysmamia, Year 26, Nos. 1-2, 6-7 and 
12, pp. 115-124 337-358 and 758-790, 2 Figs., 7 pi. Batavia, 1915. 

The writer gives a brief account of the occurrence of locusts in various 
countries, and refers to Ms observations on the recent appearance of these 
insects in the island of Java. 

Almost all the locusts found in Java, belong to a species which is also 
found in the British Indies, Cyrtacmthacns nigricomis (Acridnm mela - 
nocorne). They infested the coffee plantations in the middle of Java about 
30 years ago, and appeared again in 1897 in this and in other regions, and 
finally at the beginning of 1915 they invaded the island again their chief 
objective being the teak forests (Tectonagrmdis) in the middle of the island ; 
several places in the east were also attacked but to a less extent. 

The pest reaches its maximum towards the end of the rainy season 
and disappears at the end of the hot weather (which lasts nearly 6 months). 
Climatic conditions have a good deal to do with the appearance of the lo¬ 
custs and the writer believes that they are most likely to occur in years when 
the rainfall is below the average. He has found several kinds of locusts 
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but of these C. nigricornis is the only one that is harmful. Unlike the 
European and African locusts this species does not travel over very great 
distances. ^ 

The foliage at the tops of the trees is first attacked, and then the insects 
spread to the other leaves. They show a decided preference for maize, 
cocoa-trees, CastiUoa and Artocarpus incisa , but failing these, other plants 
are attacked; rice and other cereals, with the exception of maize, are not 
however damaged. 

The writer has discovered a fungus which kills these locusts wholesale; 
it has been identified as Metarrhizium Anisopliae and it is prevalent during 
the rains and attacks the adult insects principally. Among other natural 
enemies are Mylabris postulata and Scelio javanica which destroy large 
numbers of eggs. 

Finally the preventive measures in use in Europe and Africa are des¬ 
cribed, but the writer believes that in Java the locusts will be exterminated 
more effectually by their natural enemies than by artificial means* * , 

1342 - Studies Concerning the Application of Hydrocyanic Acid as an Insecticide, 

(1) — Stone G. E., in Journal of the New York Botanical Garden, Vol. XVII, No. 199, pp. 

97-103. New York, 1916. 

Hydrocyanic acid, which is so extensively used for fumigating insect 
pests, possesses the disadvantage of burning the leaves and flowers of the 
plants on which it is employed. In this paper the writer shows that the 
sensitiveness of the plant towards the action of the gas varies however, 
even at the same stage of development, according to the conditions of light 
and moisture which have acted upon the different organs during their 
growth. 

Five patches of pumpkins were used for the work on light intensity, 
the first four being covered with canvas shades so that the intensity of the 
light falling upon them could easily be regulated. In the fifth the plants 
were exposed to the ordinary light, of the greenhouse which was reckoned 
as having an intensity of xoo. The development and the form of the 
vegetative parts in the several groups varied considerably as is shown in 
Table I. 


Tajsee I. The effect o j lig ht intensity upon growth (measurementsgiven moms). 
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Series 



I 

2 

3 | 4 

S 

Relative light intensity. .. 

24.00 

26.00 

48.OO 74.OO 

xoo.oo 

Average height of plants . ... . 

22.30 

23.30 

X7.30 19,90 

15*50 

Average diameter of petiole.. 

0.44 

0 - 53 ' 

0.53 0.66 

0*78 

Average length of intetnodes . ■. . , . . . .,. 

* 7 : 3 ° 

7*'oo 

5 * 90 4,39 

4.00 

Average length and breadth of leaves. 

70.90 

90,30 

62,60 80,20 

85.50 

.> ," : l, ,: , f . 1 " 
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The sensitiveness of the plants to the action of the acid varies inversely 
with the light intensity. The leaves in the first series, which developed 
under unfavourable lighting conditions, were badly burnt, sometimes being 
killed outright, while those of the fifth series, under normal conditions 
were only slightly damaged. < 

The effects of the soil humidity were equally clear but in this case in¬ 
crease of humidity was accompanied by an increase in the sensibility of 
the plant to the action of the acid, in spite of the fact that the vegetative 
parts are much more developed (See Table II), 


Taste II. — The effect of soil moisture upon growth 
(measurements given in cms). 
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er ies 




1 

2 

3 

4 

5 

6 

Soil moisture per cent.. 

10.00 

! 

15.00 

20.00 

50.00 

60.00 

70.00 

Average height of plants. 

6.20 

7-50 

10.20 

13.00 

17.50 

21,20 

Average length of intemodes. 

4.20 

4*50 

5 - 2 ° 

5.50 

7.50 

8.20 

Average length of petioles. 

1.30 

1.70 

'2.20 

3-20 

4.00 

3.20 

Average diameter of petioles. 

0,30 

0.30 

0,40 

0.45 

0.55 

0.50 

Average length and breadth of leaves .... 

6.25 

39.50 

67.50 

162.50 

225.OO 

285.OO 


The plants belonging to the sixth series which were the most succulent 
and vigorous were also injured the most by the acid. The same vegetative 
organs at exactly the same stages of development can exhibit very different 
degrees of resistance according as their development has been influenced 
principally by the light intensity or by the soil humidity, and both these 
factors are apt to vary even in restricted limits of time and space. 

From these considerations several useful suggestions arise as to the 
time at which fumigation should be practised and the method which should 
be used. Excessive moisture in the air has the same effect upon the tissues 
as a high moisture content in the soil, that is, the cells become turgid with 
very thin walls, so that the acid should not be applied in damp or rainy 
weather. In such cases it is advisable to wait until 4 or 5 sunny clays have 
increased the resistance of the cells and then to choose a starlight night 
without a moon when the functional activities of the leaves are at their 
lowest' so that the tissues are less sensitive to the action of the gas. 

1343 ^ Experiments Concerning the Destruction of Lepfdiota albohirta, a 
Coleopteran Pest on the Sugar Cane in Queensland* — Jarvis E., in Queensland 
, Bureau of Sugar Experiment Stations, Division of Entomology, Bulletin No. 4, pp. 1-14, 
i PL Brisbane. 1916. 11 _ 

In this paper the writer gives an account of the results which he ob¬ 
tained from a series of experiments carried out with a view to finding sorn® 
cheap and efficacious means of destroying the larvae of the grey-back' 
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beetle (Leftidiota albohirta Water.). These larvae do a great deal of damage 
in sugar cane plantations by boring into the rhizomes; they are character 
ised i) by their extreme voracity; 2) by their habit of swallowing a large 
amount of earth which passes unchanged through the body. These two 
features at once suggest the possibility of killing the insects by poisoning 
the soil in which they live. The writer has made numerous attempts of 
this kind using various substances, but wholly satisfactory results have 
only been obtained with Paris green mixed with damp soil in the proportion 
of about y 2 lb. to a cubic yard of soil. 

Such an operation is too costly for practical use in addition to the fact 
that it presents serious difficulties of manipulation. Better results can 
however be obtained by mixing the earth with poisonous vegetable 
products, such as the leaves of the Mauritius bean or of the cow pea (Vigna 
Catjang). These plants also have the advantage of acting as manure. 
The leaves axe treated with a mixture of sugar and water (1 part of sugar 
to 3 parts of water) and then they are watered with a solution* of Paris 
green and mixed into the soil. Experiments conducted on these lines 
give entirely positive results: out of 17 larvae, 10 were dead at the end 
of the first day, and the mortality reached 100 per cent a fortnight later. 
The poisoned leaves of the cow pea have the great advantage of remaining 
poisonous and attracting the larvae even when they have been in the 
ground for a month and are nearly decomposed. 

Field experiments have not yet been tried. The writer suggests that 
one of the leguminous plants mentioned should be sown along the lines 
of sugar canes, and that it should be buried in the ground after spraying 
it with Paris green from an ordinary sprayer. 

The results of comparative experiments using Paris green and arsen- 


ious anhydride are given below. 

Paris green: 

larvae killed by the end ol the first week. 58 per cent 

’’ ’* ” ” ” ” ” second ” . 75 per cent 

” ” ” ” ” ” '* third ” . qi.6o per cent 

Arsenious anhydride: 

hnrvue killed by the end of the first week . . . rfi per cent 

” ” 0 ” " ” " second ” . ?,$ per cent 

” ” *' *’ ” " ” third *' . 33.30 per cent 


The mortality when arsenious anhydride is used is certainly inferior 
and as the cost is six times as great as that of Paris green the latter is to 
be preferred. 



1344 - Xanthorhoe praefectaia, a Pest on New Zealand Flax (Phormtum 
iettax) in New Zealand* — Miller D., in New Zealand Department of Agriculture, 
Indusrties and Commerce,, The Journal of Agriculture , Vol. XII, No. 6, pp. 446-4:51. 

, : Wellington, 1916. * 

The larvae of the New Zealand Flax grub {Xanthorhoe paefedat^ 
attack Phormtum tenax in New Zealand, but no great harm ig done except * 
region of the Makerua Swamp. These larvae dislike sunlight, and 
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the dead leaves and other vegetable refuse only emerging during the night. 
Although they can live in very varied situations they prefer marshy soils 
probably because these offer the most favourable conditions for their later 
development. 

The number of these parasites is greatly reduced by the birds that 
haunt the marshes and further work will doubtless lead to some effica¬ 
cious method of exterminating the pest. 

1345 - Aphis pseudobrassicae a Pest on Brassica and Raphanus spp. in 
America. — Davis J. J. and Satterthwait A. F., in Purdue University, Agricultural 
Experimental Station, Bulletin No, 185, Vol. XVIII, pp. 915-940, Figs. 1-7. Bafayette, In¬ 
diana, 1916. 

Aphis pseudobrassicae Davis (false cabbage aphis or turnip plant 
louse) is very wide spread in North America, having been reported from 
the following localities : Walnut-creek, California ; Fort-Collins, Colorado ; 
Gainsville, Florida; Evansville, Goshen and Lafayette, Indiana; Wel¬ 
lington, Kansas ; Forest-Hills, Massachusetts ; Greenwood, Mississipi; 
Geneva, New-York ; Salem, Ohio ; College Station, Texas ; Madison, Wis¬ 
consin ; Treesbank, Manitoba; and Orono, Maine.. This insect is also 
know at Pretoria in South Africa. 

It attacks cruciferous plants exclusively and undoubtedly much of 
the damage attributed in the past to A. brassicae has really been caused 
by this species. The two species differ widely, as A. pseudobrassicae has 
dorsal reticulate areola and also the winged females possess sense organs 
which lie in the fourth antennal segment. 

The following host plants ate enumerated : Brassica Rapa , Rhaphanus 
satims , B. oleracea , B. oleracea acephala , Brassica sp. (mustard), Brassica 
sp. (wild-mustard), B. nigra, B. Napus, R. Raphanistrum, Matthiola , Capsella 
Bursa-pastoris. % 

Among the natural enemies of this parasite are: Diaretus rapae Curt., 
Pachyneuron micans Howard, Aphidoletes sp, and also a fungus, which 
is probably Empusa Aphidis. 

The writer suggests the following preventive methods : 1) applications 
of a dilute extract of tobacco mixed with soap-suds, the insecticide must 
actually come into contact with the insects which are usually to be found 
on the under surfaces of the leaves; 2) fumigation with prussic 
acid which is obtained from sulphuric acid and sodium or potassium cya¬ 
nide. Great care must be taken in using this substance owing to its highly 
poisonous properties. 

1346 - Choius caitleyae n. sp. and Dioryme/Ius laevimargo n, sp., Curcu- 
lionid Pests Of Orchids in America. — Champion G. C., in Entomologist's Monthly Ma¬ 
gazine, Vol, III, Series 3, No. 21 (No. 628}, pp. 200-202. London, 1916. 

A description of two new species of Curculionids belonging to the 
genera Choius and Diorymellus , which have occurred as pests in a green¬ 
house in Bergen County (New-Jersey) on orchids from Brasil, Colombia,’ 
Central America, etc. 

Choius caitleyae has been observed on Cattleya gigas where it attacks 
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not only the aerial parts but also the uudergiound organs. It its cha¬ 
racters this insect approaches C. for be si Paso. which was bred in London 
on an orchid from Ecuador, and also C. nigronotaius and C. mgromaculatus 
Champ, both of which arc found in Nicaragua and Panama. The same 
specks has been recorded from an orchid house at Milwaukee (Wisconsin). 

Diorymcllus laevimavgo lives on the flowers of Cattlcva , it will also 
attack the flowers of Dendrobium and it is recorded from a greenhouse at 
Ithaca (New-Yoik) as a pest on the hypogeal parts of orchids. This 
species resembles D. 12 -stviafus Champ, from Panama in its characters. 

1347 - Aleurocanthus woglumi\ a Hemipteran Pest on Several Cultivated 
Plants In the Island Of Cuba, — Johnston J R and Cardin V , in Modem C ubtt-( nba 
Modam,\o\ |(h),No 6, pp 8-11 Havana, Cuba, 1916 

Ahurocanthiis woglumi is recorded from .several species of Citrus , 
coffee, mangoes and other plants in the country surrounding Guantanamo 
(Cuba). A description of the insect is given. 

1348 - Idiocerus niveosparsus and /. clypealis , Rhyncota Parasitic on Mango 
Trees in the Philippines. — wjstdr v j , in Uu Piuhppmt Ay nullum! Rauw, 
Vol. IX, No 2, pp. 159-160 Manilla, n»ift 

Every year a great deal of damage is caused to mango trees by Idio - 
cents niveosparsus and by the mango-hopper (/. clvpeahs ), and in some 
seasons the whole crop of iruits is destroyed. 

The females lay their eggs on the delicate leaves 01 in the inflorescence, 
and pierce the tissues to get at the juice, so that the young flowers and leaves 
eventually drop off. There are several generations every year, the most 
important appearing during the flowering season of the tree. 

As a means of prevention it is suggested that emulsion of crude oil 
and of train oil should be applied until the fi nits arc too full} developed 
to be injured by the insect's attacks; the applications however must be 
renewed every ten days. 

t3;j9 Lygus spinolae and L . pratensis , Rhyncote Pests on Vines in Austria* 

Unwin* I y ioi»oia>, n\ /u/uhuU lw ‘ JUlturuikutukhuUn, \ol •#>, No*. pp u*) 
Hluttuait n)i<> 

In 191 j: the writei iceeived luivao and adults of one of the Rhyncota 
which had done a great deal of damage in the spring in the vineyards in 
the vsouth of the Tyrol The specimens weto sent by I 'r. Orst of 1 he School 
at Agriculture at San Michele, and were identified by Mikstinouk as 
Lygiis spmolue Mg. At the same times similar specimens were received 
from a vineyard near legist (Stvrial with the information that the shoots 
damaged by the insects were retarded in their growth and the flowers 
often dropped off. At the end of April 1916 the writer receiveed again 
from the vine growing country round Ligist some damaged vine canes 
containing several young larvae. A little later on some adults of Lygus 
pratensis, a widely distributed species, were received from the same district. 
m the detailed report furnished by the sender it appears that the Li- 
district has suffered in this way since 1897, but that the parasite had 
hot been mairked down as the cause of the mischief until 1912, The young 
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slioots and flowers in this region are often completely destroyed, not only 
here and there but on all the plants in quite large areas. It has been 
proved that the parasite for choice attacks well manured vineyards 
during the first or second year after the manure has been applied. 

At the end of April 1916 the writer examined vine shoots and found 
among the young leaves which were still unfurled very numerous larvae, 
yellowish-green in colour, and hardly more than 1 mm. long and extreme¬ 
ly active. The leaves which had developed showed numerous brown 
hollows in the dried up tissues, usually arranged end to end between the 
chief veins. In the leaves which were most .severely injured the whole 
surface w r as yellow, the discoloration spreading from the edges towards 
the middle. The wounds occurred regularly and almost exclusively on 
the upper surfaces of the hairy young leaves; under a microscope- ,the 
spots were seen to^'e hollows in the leaf tissue. The older patches 
were surrounded by a wrinkled brown region and the hole itself had 
often pierced the leaf right through; these perforations became larger and 
larger as the leaves grew. > 

When older leaves were attacked by the insects they became more 
or less wrinkled, while the unger leaves were completely withered. If 
they were not too severely attacked the more advanced leaves occa¬ 
sionally became almost normal in appearance in the course of the summer, 
but they could always be recognised by the brown lines and scars mention¬ 
ed above. When the writer examined older shoots in the higist district 
at the eud of May they only bore injured leaves at the upper ends while 
those at the bases were normal. 

At the end of April there were generally several larvae hardly 1 mm. 
long on ever}? shoot. In colour these were a clear greenish-yellow and 
on the under surface of the body between the legs was a rostrum which 
could be extended, and which terminated in a sharp point. With this 
rostrum the insect pierced the delicate tissues of the plant and sucked out 
the juice. At the beginning of larval life the legs and the antennae of the 
insect are very long as compared with the compact body; during the course 
of development there are several moults. 

The adult insect varies in colour from a grey-brown to a greenish-grey 
mottled with dark or reddish brown. The colour arid pattern of the wing¬ 
ed insects is very variable. The most distinctive characters are: the size 
of the body which lies between 5 mm. and 6 y 2 mm., the black outer edge 
to the anterior pair of wings, the relatively short antennae and the pre¬ 
sence of two or three dark tings which are usually found on the posterior 
legs. 

The habits of this new pest are too imperfectly known to allow of the 
adoption of preventive measures. Very often the winged spring form 
of Lygus pratensis is found in autumn on herbs and low-growing plants 
in fields and gardens or by roadsides and in clearings. According to Reh 
this insect often emigrates on to lucerne, beetroot, potatoes, hops, to¬ 
bacco, cabbages, cucumbers, celery, maize, wheat, fruit trees, straw¬ 
berries and flowering plants, which are damaged by its sucking out the' 
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sap. This emigration is analogous with that of Calocons fulvomacula - 
his which lives originally on shrubs and low growing plants and which 
sometimes injures hops quite severely. Just as the hop has several 
enemies, in addition to C. julvomaculatus , C. norvegicus , Lygus spinolae 
and Adelphocoris vandalicus which emigrate on to it, so the vine is 
attacked by more than one species of field Hemiptera, the minimum 
number being two, namely: L. pratensis and L. spinolae. 

It is not yet certain that spraying the vines with insecticides will 
serve to protect them againsts the larvae of Lygus which are very tena¬ 
cious of life. Dufour's remedy (2 % lbs. insecticide 6 *4 lbs. soft soap 
and 22 gallons of water) or 1-1 % parts of tobacco extract mixed with a 
1 per cent solution of soft soap, seem to be the most satisfactory liquids 
for destroying the parasites when the larvae are most numerous. The 
most important precaution to adopt is the destruction of anything which 
can afford the insects shelter in the winter (burning dead leaves etc.). 

1350 -Plant and Animal Pests on the Vine in Ontario, Canada. — Caesar i v , and 

Ho witt J. in Ontario Department of Agriculture, Fruit Branch Bulletin 237, pp. 39-48, 

Fig. Toronto, Ontario, 1916. 

The first of the joint authors of this paper treats of the insects which 
attack the vine in Ontario, giving brief descriptions of them and suggest¬ 
ing appropriate preventive measures to be adopted against them. , ‘ 

The most important of these insects are: the grape-leaf hopper (Ty~ 
phlocyba comes), the grape-vine flea-beetle (Haltica chalybea) and the rose- 
chafer or rose-bug (Macrodactylus subspinosus). None of these insects 1 
is invariably to be found in every vineyard in the province, their attacks 
are local and often separated by long intervals. 

Among the less important animal pests are the following: the grap* 1 
berry moth (Polychrosis viteana), the grape root-worm (Fidia viticida) 
and the grape plume moth ( Oxyptilus periscelidactylus ). w 

The second section of the paper deals with the diseases to which 
the vines in Ontario are subject. 

Almost all the common diseases have been recorded from the vine¬ 
yards in the province, but happily, it is very rare for any one of them to 
occasion serious losses over large tracts of land. However there have been 
serious epidemics of black-rot (Gnignardia Bidwellii) and frequent local 
attacks of mildew (Plasmopam viiicola) and of oidium ( Uncinula necator ). 
In addition to these three diseases the writer also describes anthracnose 
(Gloeosporium ampclophagum), side arm (Fusicocmm viticolum ), crown- 
gall (Pseudomonas Jumefaciens) and a non-parasitic disease known as 
chlorosis. 
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1351 - The Plague of Voles and its Sudden Disappearance in the District of Ouman 
Kiev, Russia, in 1915 . — Pocchkobb KB. (Rossikov ic. w.) in 3e.i\utedmmiecmyt 
Pa 36 ) 71(1 (The Agricultural Gazette), Nos. 31, 32, 33, 35, pp.860-862, 885-886, qqq-cjii, 
957"958. Petrograd, 116. 

During the last three years several Russian provinces have suffered 
very severely from an invasion of field voles; in Russia in Europe the pla¬ 
gue has been most violent in the south and southwest and in Poland. 

The writer was detailed by the Department of Agriculture to deal 
with this plague in the south-west, where special attention was directed 
to the Ouman district (Kiev) which was of theoretical as well as practical 
interest owing to the exceptional speed with which the country was 
overrun and to the sudden and complete extermination of the invaders. 
The first sign of the invasion in this district was noticed at the end of the 
summer of 1913; the area attacked did not include more than 25 acres of 
winter crops. In the spring of 1914 more than 2750 acres were invaded 
and towards the beginning of the autumn the area was increased to 27 500 
acres, and it has since increased still further. 

Fields sown with spring and winter corn, beetroots, clover and lucerne 
were all overrun by Microtus arvalis Pall.; in the same fields Apodemus 
agrarius Pall, and Mus musculus hortulanus Nordm. were also found, and 
less frequently Mycromys minutus Pall, and Cricetnlus arenarins Pall. 
In clover and lucerne fields lying in damp places Microtus arvalis and 
Chionomys ratticeps Keys and Bios, occurred. In oak woods and mixed 
woods Evotomys glareolus Schr. came first in point of numbers, followed 
by Mus sylvaticus L., in copses and clearings Microtus arvalis was the 
most frequent, Chionomys ratticeps however appeared to a small extent. 

Concerning the actual number of the invaders the following data are 
given. At the end of the summer of 1913 there were approximately 1 
or 2 burrows present to every 5 square yards; in the spring of 1924 the 
number had increased to 10 or 20, with 2 or 3 nests. The nests belonged to 
Microtus arvalis only. Later observations show that the area was not uni¬ 
formly invaded: in the north-east of the district the average number < f 
burrows was 1 to 5, in the south-east 5 to 10, and in the north-west 10 to 
20 to ever}'* 5 square yards. Dealing only with small-holdings, the least 
densely populated area included about 67 622 acres, the average number 
of burrows, that is 5 to 10 per 5 square yards, was found in 62 420 acres, 
and the maximum in 12 137 acres. The land belonging to large land 
owners was invaded to the same extent. By the autumn of the same year 
the numbers were more than do’ubled, so that on an average there was 
a nest to every 5 square yards or about 1000 to the acre. Taking it for 
granted that each nest contains a male, a female and two young ones (the 
ordinary number of young being however not less than 6) it is clear that 
there were at least 4 000 voles to an acre. 
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INJURIOUS VKRTKBRATI5S 


Considerable damage has been done to crops. On the lawP 
with winter cereals the yield of grain was reduced by 2 quarters pet a 
with clover and lucerne over a Ion per acre of the crop was lost and in so* 
places there was no clover and lucerne left at all. In short, taking mil 
inerous areas of 25 acres, it was calculated that at the end of June theuj 
were too to 150 burrows to every 5 square yards, and to give some id el 
of the number of nests it is only necessary to add that they wen* arn 
on several levels one above the other, hot mangolds the loss was estl 
mated at 5 to 6 ewts. per acre. In the other districts of the provinej 
of Kiev and in neighbouring provinces the invaded area was smaller anti 
the voles were less numerous. ■ 

The Zemstvo for the Oumaix district in the autumn of 1915 allc 
£ 1 960 to be devoted towards exterminating the plague. The 07 
Zemstvos adopted a similar plan of action. 

The second half of the autumn of 1914 was characterised in tlu * 
vince of Kiev by persistent rain, a little snow and frequent varuith 
the temperature between — 5 0 C. and 8° C. The winter was cxccpth 
damp and cold, with little snow but with so much rain that the fields 
came marshy. 

Towards the end of January 1915, a local agricultural organisation 
made a careful survey of the region which was attacked most severely 
with a view to exterminating the voles. In two of the lowest lying di 
stricts it was noticed that there was an obvious decrease in the nmubei 
of these pests in the fields planted with winter crops. Bacterial culture* 
had been prepared by the Institute of Bacteriology at Kiev to be usee 
in dealing with the voles, but before having recourse to these, the writer] 
accompanied by the farmers of the district, made a second series of oh 
servations on April 26, and he recorded in these two districts that almosi 
all the voles belonging to the species recognised in 19x4 had died off in 
only in the fields bearing winter crops but in all the other localities thaj 
had suffered from the invasion. 

In the spring floods to a depth of 8 inches had prevented last year'j 
holes and burrows from being seen. In several places new holes we; 
observed which had been made by animals that bad escaped dn j#* 4 
by hiding in the stacks of straw left in the fields. In other & 
which had been less seveiely altacked and whose physical character? 1 
rather different, the voles had suffered in the same way; that is, in tl , 
lying fields which were flooded the moilality was very high, and in lag* 4 
places which had been untouched by the floods there were not moie llimi 1 ! 
5 or 10 burrows per acre, as against 30 to 40 per 5 square yards in the pro-1 
ceding autumn. j 

Judging from the fact that the .species principally observed in th 
Oilman district do not hibernate and must therefore leave their holes ever 
day even if it is only for a short space of time, and also taking int- 
consideration the very unfavourable mctereological conditions exist in. 
f dtiriug the winter 1914-15, the writer concludes that the sudden extermin 
of the voles iu the south-west of Russia was due to the weather. 




